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Foreword

INTRODUCING A MANAGEMENT perspective in all stages of irrigation
development is one of the crucial challenges we are faced with in improving
the performance of irrigation systems. Economists, engineers, sociologists
and other disciplinary specialists working in the irrigation field all contribute
certain diagnostic approaches and tools, but these cover only some of the
issues relevant to irrigation managers. The organizational analysis presented
in this paper is the second on the theme and part of an effort by the
International Irrigation Management Institute (IIMD to look at irrigation in
a more integral manner,

The analysis presented is unique in its focus on the functionality of
different disciplinary approaches in actual decision-making processes during
planning, design and operation of irrigation systems. It also takes an
integrative perspective of how different management conditions as human
resources, their motivation and incentives, management information
systems, organizational structure and other management control systems
influence these decision-making processes, and ultimatelv the performance.
of the irrigation system,

Internal and external reviews of this paper have stressed (he importance
of the systematic and integrated approach taken in the analysis, its high
quality, and the wider applicability of the findings and recommendations.
Given the systematic performance problems in the irrigated sector, it is not
surprising that some of the findings presented in this report are rather
sensitive to the involved actors, the agency and national government, as well
as the consultants and donor. However, this management analysis presents
systernatic flaws of the irrigation sector rather than performance of individuat
staff or organizations, and we have attempted to present the text as such, as
far as this is really possible for such a detailed case study. We sincerely hope
that all who read this book will do so in this spirit, and will distill its
significant contributions to irrigated agriculture,

Xv



xvi FOREWORD

Indeed, the second case study of this kind by IIMI presented in this paper
is an important effort towards a better problem definition of the widespread
underperiormance in irrigated agriculture.

Khalid Mohtadullah
Director for Research
International Irrigation Management Institute



Preface

THE DETAILED STUDY of irrigation decision-making processes and
managerial conditions prescnied in this paper is part of IIMI's efforts 10
integrate a management perspective into the assessment of irrigation
performance. This management perspective requircs an amalgamation of
two key disciplines involved in irrigation management, irrigation
enginecring and management sciences, into an analytical framework for
irrigation management, Irrigation engincering approaches arc evaluated by
their contribution to the actual decision-making processes during system
planning and design, and system opcration. Yet, in the analysis of the most
relevant decision-making processcs, conceptual contributions of other
disciplines such as economics, sociology and agronomy have to be
considered as well.

Developing such a management perspective requires inputs from
practitioners, rescarchers and specialists of all these disciplines. The
development of a management perspective is, therefore, initially done
through case studies, of which this paper is one. This case study deals with
the development of a new irrigation-cum-setticment system, while a parallel
case study deals with a rehabilitation project, the Uda Walawe system in
South S Lanka (Nijman 1991).

Apart from available hardware data in the form of reports, files and studies
on the Kirindi Oya systcm, this study is bascd, to a large extent, on a large
number of interviews with a wide scope of involved actors — from farmers
and gate tenders of the Kirindi Oya system to top officials of the involved
managing agencics, the responsible ministrics and the donor. Moreover,
external consultants, researchers, former decision makers and an involved
ex-Member of Parliament have been interviewed. Their knowledge and
opinions, together with the data provided the basis for an analytical
framcwork for the study.

Even though supported by this analytical framework and its “objective”
managcment perspective, the story represents the author's distillation of the

Xxvii
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“true” picture of irrigation management in the Kirindi Oya system. Thus,
only the author is responsible for this paper; the views expressed herein are
his own,

Itis certainly not the objective of this anal ysis to find fault with individuals
in agencies, the government, consultancy firms or the donor regarding their
involvement in the Kirindi Oya system, Instead, the paper tries to provide an
overall picture of the effectiveness of the decision-making processes with
respect to delivering water, and demonstrates the systematics in certain
bottlenecks in irrigation management; reviewers have all remarked that the
validily of the “system” described in this picture goes beyond the Kirindi
Oya system or Sri Lanka. Findings of the parallel case study on the Uda
Walawe system were largely the same. To a certain degree, many of these
findings and recommendations apply to government agencies and donors
involved in irrigation in other developing countries as well. If at all
individuals can be identified, they should certainly not be criticized because
this paper is about the performance of the “system” of irrigation development
and management in devcloping countries, and not about individual
performance.

Much of the data collection for this case study was carried out during
maha 1987/88 and yala 1988. Interviews were conducted from maha
1987/88 10 maha 1989/90. The study does not cover changes in the
management of the Kirindi Oya project, which have occurred since maha
1989/90.

Given the dependence of this study on the interaction with irrigation
practitioners and researchers, 1 am very grateful to the large number of
people, who afforded me their time for interviews, often iteratively. I hope
that most of them could recognize their contributions in the analysis and
recommendations given in this paper. Moreover, I am very grateful for the
cooperation and assistance I received from the staff of the Irrigation
Dcpartment, particalarly Mr. S.AP. Samarasinghe (Chief Resident
Engincer), Mr. Ivan Silva (then Resident Engineer, Right Bank), Mr, B.K.
Jayasundera (then Sentor Irrigation Engincer), and from the staff of other
involved agencies, notably, Mr. Chandra Ranasinghe (then Project Manager;
Secttlement), Mr. Sena Jayasuriya (then Assistant Project Manager,
Settlement), Mr. U.M., Liyanage (Project Manager, Irrigation Management
Division), Mr. Gunawardana (then Project Manager, Irrigation Management
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Division), and Mr. Boosa (then Department of Agriculture, Extension
Division). In addition, I would like to thank Mr. Nanda Abeywickrama (thcn
Secretary, Ministry of Lands and Land Development), Mr. M.S.
Wickramarachchi (Land Commissioner) and Mr. E.P. Wimalabandu (Project
Dircctor, Irrigation Department) for providing the necessary supporl 1o carry
out this study. T am aiso grateful to the staff of the Agrar-und Hydrotechnik
GMBH/Salzgitter Consult GMBH and the Asian Development Bank for
their cooperation in this research.

Useful comments on a draft of this paper werc provided by a number of
agency and government staff. 1 would like 10 thank, in particuiar, Mr.
W.M.N. Botejue, Acting Director of Irrigation and Mr. D.M. Ariyaratng,
Director of the Irrigation Management Division for their comments and
suggestions, which I have tried to accommodate, as much as possible, in the
final text. T am also grateful to those members of the Asian Devclopment
Bank, who helped me by providing valuable comments and critical
suggestions in the process of this research. However, they may not agree with
some of the conclusions arrived at.

This study would not have been possible without the valuabic advice and
comments from a number of IIMI staff in Tissamaharama and Colombao.
Also, [ would like to thank, in particular, Dr. Douglas J. Merrey, Dr. P.S.
Rao, Dr. Masao Kikuchi, Mr. Nihal Fernando, Mr. P.G. Somaratne, Prof.
Drs. A.A. Kampfraath, Dr. Fred Valera, Dr. R. Saktivadivel, Dr. Hammond
Murray-Rust, Prof. Khin Maung Kyi, Ms. Inge Jungeling, Dr. Chris
Panabokke and Mr. Ranjith Ratnayake. Special thanks are duc Lo Mr. Adriza
for his assistance in preparing some of the figures.

The research was supporied by the Research and Technology Depariment
(DPO/OT) of the Ministry of Foreign Alfairs of the Netherlands through my
secondment to 1IMI for a period of four years. Additional rescarch and
publication were funded with [IMI’s unrestricted core funds, for which T am
very grateful to IIML.

I gratefully acknowlcdge Prof. Drs. A.A. Kampfraath [or providing
indispensable Lechnical guidance in the development of “the analytical
framework and its application to this case study, Dr. P.8. Rao for the support
and technical supervision provided in an early stage of this case study and
Mr. Charles Abernethy for the support and supervision at later stages of the
study. Finally, while acknowledging the assistance rendcred by various
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individuals in the course of this research, the author takes the full
responsibility for the facts and the opinions contained herein.

Reading Advice

Readers with very limited time who want to grasp the main message in the
paper are advised to read the Executive Summary and Chapter 11, which
contain the overall picture, conclusions and recommendations.

Readers with limited time who, in addition to the above, are interested in
the opportunities for improvement of key decision-making processes and
managerial conditions rather than in their detailed description and analysis
may also read chapters 6 and 10,

Charles Nijman
Managemen: Specialist



“Let not even one drop of water that falls
on the earth in the form of rain be allowed to reach the sea
without first being made useful to man.”

King Parakramabahu the Great (1153-1 186 AD)



Executive Summary

THE OBIECTIVE OF this report is to provide an insight into a management
perspeclive on decision-making processes in system creation and system
utilization. This management perspective is based primarily on information
obtained from irrigation managers and external consultants and through
direct observations in the Kirindi Oya syslem, a major irrigation system in
Sri Lanka, and in the head office of the Irrigation Department and other
relevant government bodies from March 1988 to the end of 1989. It 1s also
based on reports, files and records of the Irrigation Department, and on
interaction of the author with IIMI rescarch staff residing in the project area
as well as those based at TIMI’s Colombo office, who were working on a
parallel IIMI research project in the Kirindi Oya sysiem. The paper focuses
on both the management of a major donor-funded new construction program
and the operation of the system alter construction. The report does not cover
the developments in the project after the end of 1989.

PROCESS-BASED ANALYTICAL IRRIGATION
MANAGEMENT FRAMEWORK

This study uscs an analytical irrigation management framework, which has
been derived from a general management framework developed by Prof. Drs.
A.A. Kampfraath and his colleagucs al the Department of Management
Studies of the Wageningen Agricultural University in the Netherlands. This
framework classifics the decisions, which arc made in an organization
according to their contributions o the overall performance of the
organization, instead of looking at the performance of structural appearances
of the organization (e.g., persons, divisions). This means that a process

Xx1ii



XXiv EXECUTIVE SUMMARY

orientation rather than a structure orientation is adopted to evaluate the
effectiveness of the decision-making processes themselves., For example, in
this study, the primary criterion of evaluating client participation isits impact
on, for example, the water allocation processes.

Management of water is considered the primary irrigation activity. To
evaluate the internal management processes in any irrigation system, key
decisions with respect to water delivery should be defined. In system
utilization, decisions on seasonal allocation, in-seasonal allocation and water
flow regulation have been recognized as key decisions. For the evaluation
of system creation, desired system objectives, feasible system objectives and
functional system requirements have been taken as the most relevant areas
of key decision-making.

This study of the Kirindi Oya system begins with a description and
analysis of the technical and managerial aspects of these key
decision-making processes and their mutual adaptation. Indicators are
established for the management performance of these key decision-making
processes in the Kirindi Oya system. Opportunities for improvement of the
management performance of each key decision-making process are indicated
in terms of requirements for the processes and managerial conditions (ic.,
people, provision of information, systems and methods, provision of
knowledge, organizational rules). The following is a short summary of the
most significant findings and recommendations for the management of
system utilization and system creation in the Kirindi Oya system. These are
applicable, to a large degree, to the Irrigation Department as a whole, and,
in varying degrees, to other irrigation management agencies.

SYSTEM UTILIZATION: OPERATIONAL
ACTIVITIES

Seasonal and In-seasonal Allocation

Recent studies by the lrrigation Department (Dharmasena 1988) and IIMI
(1990) on the available water resources of the Kirindi Oya system have
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shown that the actual water availability of the system is 25 percent to 60
percent less than what was expected at the time of planning and design; the
Kirindi Oya system is structurally a water-short system.

Seasonal allocation plan. Inits seasonal assessment of the irrigation water
requirements, the Irrigation Depariment relied mainly on theoretical
calculations based on measurcment data of scasonal water deliveries
achieved in the past. These water deliveries were realized mainly in a
demand-driven mode and are considered to represent the preferences of the
water users. The Irrigation Department did not assess the water-user
requirements in regard to cultivation calendars (of staggered irrigable areas),
cropping patterns, irrigated extents and acceptable cultivation risks. The
Irrigation Management Division carried out a separate assessment of
requirements of the water users at field-channel, distributary-channel and
project levels only in regard to cultivation calendars, cropping patterns and
irrigated extents; water requirements in regard to acceptable cultivation risks
were not assessed at all.

Though there was no interaction between these two paraliel demand
assessments, a proposed seasonal allocation plan was developed by the
Irrigation Department and forwarded, through the Government Agent, to the
water users at precultivation and cultivation meetings. The water user
representatives organized by the Irrigation Management Division were
developing their own proposal prior to the precultivation meeting. But, at
precufiivation and cultivation meetings as well as at meetings of the Project
Coordinating Committee and its Subcommitiee, no effective interaction took
place between the water user representatives and the Irrigation Department
staff 1o match the plan of the latter with the demands of the former. Instead,
the proposal of the Irrigation Department was pushed by the different
involved agencies causing frustration among the water uscr representatives,
who had developed their own proposals starting from yala 1988, and tried 1o
carry them out, with different levels of success. This resulted in more and
more ad hoc decision-making processes and outcomes and, from the point
of view of the water users, reduced the credibility of the Irrigation
Department. :

The lack of interaction between the agency staff, the water user
representatives and the Irrigation Management Division was due to several
underlying causes, One was the failure of the staff of the Irrigation
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Department and the Land Commissioner’s Department to lay much emphasis
on management inputs in the communication with the water users. Most
agency staff had an aversion to the political nature of the role of the Project
Manager of the Irrigation Management Division. Moreover, to evade
complaints being made about the quality of the construction works, the
Irrigation Department and the Land Commissioner’s Deparument did not like
waler user participation. In addition, personal conflicts among the different
Project Managers impeded effective interaction.

The progress of implementation of the seasonal plan in the main canal
took place in conformity with the schedule of staggered cultivation. But
delays occurred within the distributary-channel subsystem due mainly to the
difficulties the water users had to face in obtaining inputs and credits. At that
level, there was no monitoring or guidance of the Irrigation Depariment or
the Irrigation Management Division to expedite the siart of the cultivation
season. Such monitoring and guidance could have instilled discipline among
farmers to adhere to the cultivation calendar. As a result, without exception,
the completion of cultivation seasons had to be put off for a couple of weeks.

In-seasonal allocation. Demand assessment during the season was done
mainly by the gate tenders without any guidance, monitoring or evaluation
by higher-level staff. The higher-level staff adhered 1o the officially accepted
theoretical water requirements and the management of the difference in
supply and demand was left to the field-level staff. It usually resulted in water
flows in excess of the real requirement and wastage of water, Consequently,
the higher-level staff could not excrt any pressure on the water users 1o
economize on water use in the sysiem. The only available control in this
respect was the shortage of water at specific locations; for head enders this
control usually did not exist and there was wastage of water,

Maiching of supply and demand that is largely localized, leads to
oversupplies at the head end and undersupplies at the tail end of a water
delivery system or subsysiem. The only way to resolve this problem is to
make this matching of supply and demand less localized through the
involvement of higher-level staff.

The establishment of an information feedback system like the Water
Management Feedback Center could provide a tool for the higher-level staff
to get themselves more involved in these processes. However, this tool was
not seriously utilized in the Kirindi Oya system, because most of the
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Irrigation Department staff were not willing to get involved in allocation
processes.

The discrepancy between the manageriat and technical aspects was made
obvious in the introduction of rotational deliveries. Whercas the role of the
Water Management Feedback Center was to schedule these deliveries and
get regular feedback for adaptations, the office responsible for the
implementation of these scheduled deliveries (i.¢., the Resident Engineer’s
office) did not even seriously calculate the corresponding water levels. The
disparity between what the Irrigation Department officially claimed it
intended to achieve and what it actually attempted to achieve through its
allocation decision-making processes made the allocation strategy
ambiguous.

The “macro-control” of the issues from the head sluices exercised by the
Water Management Feedback Center was the only managerial influence in
the whole system. In the absence of any other managerial controls on the
allocation decision-making processes this control must be considered as the
best feasible approach under the giverrconstraints; but it caused problems
owing to lack of feedback and integration of demand requirements in the
allocations from the head sluice.

Atallhierarchical levels the seasonal and in-seasonal allocation decisions
were dominated by a desire to minimize management inputs of staff
combined with a desire to minimize the complaints to agency staff by the
water users and politicians.

Main recommendations. Improvement of the allocation processes seems
possible, only if more interaction with the water users is pursued during the
preparatory stages of scasonal and in-seasonal planning. Moreover,
monitoring and evaluation of the actual progress of implementation within
the distributary-channel subsystem are required to speed up the
implementation of the seasonal plan as well as to adjust water deliveries Lo
the actual progress. Such improvements will requirc better management
inputs into the interaction between different levels of staff of the Irrigation
Depariment (ID) and between the Irrigation Deparument staff and the water
users. The fact that there is a large number of water users in a small-holder
system like Kirindi Oya caused the Irrigation Department to organize the
water users into viable groups, which are to be represented by their respective
leaders.
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Such improvements in management inputs, managerial attitudes,
interaction between ID staff and the water users and subordinates,
information flows, and allocation strategies all seem to depend on the more
basic precondition of more commitment and accountability of ali levels of
staff to the seasonal and in-seasonal water delivery performance. Priority for
improvement lies with building up such an overall instiutional support to
the allocation performance. This has to be initiated and developed by the
head offices of the Irrigation Department and the Irrigation Managemem
Division rather than only at project level.

Potential performance indicators of the allocation concemn are, for
example, the scheduled and realized water duties, cropped areas, and yields
for the main canal, branch canal, and distributary channel subsystems, which
could be monitored on a regular basis. The related contribation or
accountability of different staff to these performance indicators can be
developed over time with experience in using these indicators. Without
seriously introducing these performance indicators for assessment of staff
performance, especially the water-related indicators, improvements in the
allocation seem very unlikely.

Water Flow Regulation

Guidance, and motivation of gate tenders, and the monitoring and evaluation
of their operational methods and procedures were completely absent in the
Kirindi Oya system. The water flow regulation was not adhered 10 by staff
of levels higher than field staff, except for the operation of the head sluice,
If the gate tenders are not guided and supported in the establishment of proper
operational methods, the establishment of ad hoc methods is inevitable. This
is the beginning of a self-reinforcing process with the ad hoc methods causing
fluctuations in the main canal, which in turn would make the monitoring of
the actual operational methods and actual allocation processes by
higher-level staff irregular, as well as very difficult.

It was difficult to coordinate operations of the different structures of the
system, because the adjustment of gate seltings was not done at the correct
time, the gate settings were not to the required size, and the frequency of
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adjustments was incorrect. This was especially true for the main canal, which
was badly taken care of, making the conveyance of water along it ineffective.

Most staff of the Irrigation Department expected these problems to be
solved, over time, through on-the-job experience of the gate tenders.
However, without the guidance of higher-level staff on the timing, size and
variation of discharge, and required operational methods, the building up of
such experience was almost impossible. Further, more experience would not
have ensured better management of the conveyance along the main canal, as
distribution remained a prime concern.

Mainrecommendations. To achieve improved water flow regulation, staff
at a level higher than field staff should monitor and evaluate the actual
implementation to ensure that the conveyance along the main canal is taken
care of appropriately. Only by such monitoring and evaluation can the
higher-level staff become familiar with the actual operational methods,
which enable them to monitor and improve these methods. Increased
monitoring and evaluation of the work of the gate tenders will not only help
them, but also motivate them to perform better when they see the interest
shown by their superiors.

Improved management performance regarding the water flow regulation
is unlikely without overall institutional support and accountability for the
water flow regulation performance by the Irrigation Department staff. As for
the allocation concerns, this accountability will have 1o be initiated and
developed by the Irrigation Department head office or the highest level
policymakers rather than by project-level management only.

SYSTEM CREATION: PLANNING,
INVESTIGATIONS AND DESIGN

Desired System Objectives
According to most of the local community, the local politicians and the

project beneficiaries, certain coveted national, political and agency prioritics
(i.e., quick results and engincering prestige, respectively) dominated the
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selection of the Lunuganwehera dam site, and it had resulted in much less
desirable and sustainable project objectives than for the altemative
Hurathgamuwa site.

The donor did not intervene in this macro-level decision, which was
highly political. Further claborations of the desirable project objectives in
terms of crops 1o be grown, water duties, cropping intensities and the areas
to be commanded, were done mainly by the donor staff and the consultants.
The desirability of these project objectives from the point of view of the local
community, the local politicians and the project beneficiaries was not
determined,

Also, the interaction of the donor staff with the agency staff for assessing
the real desirability of the proposed project and its components was less
objective and thus ineffective. Effective interaction was necessary because
of the link between these elaborations and funding decisions, of which the
latter had agency and political priority.

The desired objectives of the Kirindi Oya project were, to a large extent,
determined and fixed at the commencement of the project in 1977, These
objectives were specificd in terms of the area to be irrigated, the crops tobe
grown, water duties, cropping intensitics and the number of people to be
settled within a certain time frame. Their flxed nature evolved from the fact
that these objectives underlay the Economic Internal Rate of Return (EIRR),
which was rather marginat for the Kirindi Oya Irrigation and Settlement
Project (KOISP) and thus allowed for very little flexibility at later stages.

At later stages of the project, the water duties, as assumed in 1977,
appeared to be undesirable at project and ficld levels and thus unrealistic. So,
it was assumed that the direcily related project benefits in terms of the size
of the command area, cropping intensities and the related Economic Internal
Rate of Return (EIRR) could only be autained by growing subsidiary field
crops during the yala scason in all New Areas. This has not yet been achieved.

The commitment and accountability of the govemment, the agencies and
the beneficiaries were not built into this decision making 10 ensure the
sustainable achievement of the project objectives.
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Feasible Objectives for New Construction

The donor staff and the consultants as well as the government and the agency
staff were not objective in assessing the feasibility and funding of the Kirindi
Oya project at the Lunuganwehera site. Consequently, the feasibility and
appraisal assessments of the Kirindi Oya project were more oriented toward
developing a plan feasible in terms of the EIRR. It was project justification,
rather than objective assessment of the feasibility of the project objectives in
terms of assumed water duties, cropping intensities, irrigated extents, project
implementation schedules and related water delivery concepts, and
management inputs. ’

As a result, they could not grasp the fact that the feasibility of the chosen
system development concept was doubtful, and a2 more advantageous and
probably more feasible alternative at the Hurathgamuwa site was not studied.
Major bottlenecks such as the lack of motivation and willingness of the
different levels of staff and the water users Lo increase their management
efforts were not anticipated at all in the feasibility assessments. In addition,
the bias toward proposals that attract and favor project funding led to overly
optimistic assumptions about the benefits of the construction project. These
benefits were fixed at the start of the project and were justified with
theoretical scientific approaches, which consequently had to be applicd
rigidly during project design and implementation to reach these objectives,
at least theoretically. The resulting inflexibility and time pressures during
system design and implementation were major factors contributing to the
impracticability of the project and they led to, for example, a too large
command area for the available water resource, a necessity to grow
subsidiary field crops during yala, and insufficient time for the organization
of the water users.

Mainrecommendations. More accurate determination of the feasibility of
objectives for river basin and system development will have to be done
necessarily by the managing agency itself, instcad of by the outside donor
staff or the consultants. The donor staff and consultants should only be
involved in the feasibility assessment of a plan alrcady developed by the
managing agency. Past experiences and achievements by the managing
agency instead of theoretical scientific simulations of opportunities should
play an imporiant role in this feasibility assessment. The donor staff and the
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consultants should be objective in this assessment, and be able to pronounce
as unfeasible a project proposal, if it is found to be unsound. Implications for
their internal performance assessment and loan targets should not be allowed
to influence project feasibility and appraisal.

Functional Requirements for New Construction

Functional requirements of the Kirindi Oya system were determined largely
on the basis of theoretical simulations of water requirements and a rigid
turnout area concept, with little or no reference to real-life problems. Most
functional system requirements were not made explicil in the operation and
mainienance manual and design criteria. Thereby, an unrealistically high
management performance was implicitly assumed. In the absence of regular
and effective interaction between the Designs Branch of the Irrigation
Department and the system managers regarding the feasibility and the actual
functionatity of these general requirements, the latter have remained
theoretical. And there was no interaction between systerp managers and local
communities or beneficiaries to determine more system-specific functional
requirements. Given the vested interests of the differeat parties involved, and
the leverage used by the donor to push a main system water delivery concept
which it perceived as feasible, atleast theoretically, such effective interaction
was very difficult.

While most involved actors were aware of the theoretical and inconsistent
nature of the above approach, especially in view of the unfeasible managerial
requirements, none of them was really made responsible for solving this
managerial problem. The resulting accountability gap was considered mainly
the donor’s problem and all concerned parties confined themselves strictly
to their terms of reference.,

Main recommendations. The determination of more appropriate
functional system requirements and opportunities for system creation will
have to be done necessarily by the system managers of the Irrigation
Depariment and not by the Designs Branch in Colombo with possible outside
interventions by the donor staff. A less rigid and more appropriate design
concept which fits the general local functional requirements better (e.g.,
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management inputs, control over water flow) is required for Sri Lankan
irrigation systems,

The development of such a design concept by the Sri Lankan agencies
(i.e., the development of their own professionalism in this direction) seems
unlikely, if foreign funds continue to be made available without any
conditions being imposed by the Government of Sri Lanka or the donor
agencies to make the managing and construction agencics accountable o
their design assumptions and evolving system performance. The
development of appropriate functional system requirements for new or
existing irrigation systems will only be possible if the government and the
donors allow appropriate time and funds for the required managerial
processes. For example, there should be gradual development or
rehabilitation from the head end to the tail end of command areas and
catchments without predetermined (peak) irrigation requirements and related
irrigable areas evolving from feasibility-level decision making.

PRIORITIES FOR IMPROVEMENT OF IRRIGATION
MANAGEMENT

Prioritizing among the areas of management concern and the opportunities
for improvement should evolve from intemal decision-making processcs,
and strategic exercises within and between the Irrigation Department and the
Government of Sri Lanka rather than from outside. In addition, from the
related suggestions in Lhis paper, the donors could identify some
opportunities for improvement of their roles in these decision-making
processes.

A comparison of the key decision-making processes and Ltheir managerial
conditions discloses inconsislencies between dilfcrent key decisions in
irrigation management. The determination of the desired system objeclives
was based on unrealistic poelitical and agency priorities, and was an
imperative of loan acquisition by the Government of Sri Lanka. Consequent
feasibility assessment was focused on loan justification, while the functional
requirements were approached theoretically and remained implicit. The
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actual real-life desirability, feasibility and functionality of the project
objectives and requirements have not been assessed at all, except by the
donor staff and the consultants and as perceived at top levels in agencies and
the government. Overall, the system creation decisions ignored the
management issues occurring during system utilization, while all system
utilization decisions were oriented 10 combining a minimization of
management inputs with the maintenance of a “no-complaint” situation.

The lack of accountability and responsibility toward the water delivery
perfermance in system creation and system utilization is the crux of the whole
irrigation management problem; it dominates all key decision-making
processes with respect to water delivery. The lack of motivation and
willingness of agency staff to increase its management efforts in the water
delivery aspects of system creation and system utilization is ultimately due
to a lack of accountability and responsibility of the managing agency as a
whole for its water delivery performance.

The political and agency-wide priorities for construction activities and
related funding make these system creation and rehabilitation processes the
most likely starting point for building such accountability through-the
leverage provided by these funds. A more objective assessment of the
potential or feasible irrigation management performance during the system
creation and rehabilitation processes can be a first step in giving more value
to the only resource, which is presently not attributed much value in
irrigation, i.c., water.



CHAPTER 1

Introduction

FOCUS OF THE STUDY

KIRINDI OYA 1S a large gravity irrigation system in a dry-zone environment
in southern Sri Lanka, where cultivation is done by small holders. In the *Old
Arcas,” the majority of these small holders have been settled for a long time:
for 100 years in the Ellagala system and for 25 yearsin the Badagiriya system.
Farmers were seitled in the “New Areas” during the past len years. Apart
from a number of relocated farmers, all the other settlers originated from the
overpopulated wet zone of southern Sri Lanka. This report describes and
analyzes the decision-making processes of the different line agencies, the
donors, the consultants and the water users to the extent that all these actors
were involved in system management and in the planning and designing of
the New Areas of the system, i.e., the Kirindi Oya Irrigation and Settlement
Project (KOISPF).

In this report, the focus is on the management of water as the primary
irrigation activity. Aclivities like agricultural production and the organizing
of water users are considered processes complementary (o the management
of water. Other aclivities like maintenance, improvement or consiruction
processes do notnecessarily involve irrigation, and are, therefore, considered
to be derived processes. Decisions concerning water arc made during
irrigation system creation (planning, investigation, design and construction)
as well as during system utilization; both categories of decision making are
examined here.

In this paper, “system” refers to the physical infrastructure (i.e., canals
and structures), staffing, people that influence the decision-making
processes, and to the other facilitics (communication equipment, vehicles,
computers, forms, etc.) used in the process of delivering water to the water
users. The water users are considered part of the system to the extent that

1
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they influence the decision-making processes about water delivery, but they
are the system’s client with respect to the service delivery,

Utilization of water by the water users is considered to be managed by the
water users themselves, and the analysis will not cover these tertiary and
on-farm level decision-making processes. Neither will it go into details of
the differences in interest of the water users or ways in which the water users,
individually orin small groups, can influence the decision-making processes.
The analysis will focus on agency processes and the ways in which agencies
provide for participation by different groups.

By looking at all decision-making processes that relate to water, it is
envisaged to obtain a “management perspective” in terms of an overall view
of all activities that have to be dealt with by the managers, and of the interests
and biases of the managers involved. ‘

The specific result of looking at the decision-making processes by means
of an analytical management framework is that the analysis becomes less
dependent on opinions and feelings that people have about the organization,
and will be less distracied by conflicts among the different managers.
Naturally, such conflicts occur in the Kirindi Oya system as they do in all
other organizations. The incidences described in this paper are not meant to
point a finger at any individual but only to show the systematic picture of
biases and interests in the institutions and how they influence the
management processes. The analysis of the decision-making processes in the
Kirindi Oya system is done by means of an analytical irrigation management
framework based on an existing general management framework developed
by Professor Kampfraath and his colleagues of the Department of
Management Studies of the Wageningen Agricultural University
(Kampfraath and Marcelis 1981).

OBJECTIVES OF THE STUDY

The International Irrigation Management Institute (IIMI) envisaged two
primary objectives for this case study. The first was an objective of the
Consultative Committee of IIMI and the Government of Sri Lanka to have
an organizational analysis of the Kirindi Oya system — and thereby also of
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the managing agency, the Irrigation Department as a whole with respect to
its influence on water delivery in the Kirindi Oya system — by means of an
analytical management framework. This paper gives the outcome of this
organizational analysis.

The second objective of IIMI was to develop an analytical irrigation
management framework on the basis of the aforementioned general
management framework. The development of this analytical framework
occurred concurrently with the organizational analysis of the Kirindi Oya
System, and that of a parallel case study of the Uda Walawe system in
southern Sri Lanka (Nijman 1991).

A generic paper on the analytical irrigation management framework
which will cover the irrigation management processes beyond the Sri Lankan
case studies will be published in the near future. In addition, the analytical
framework is envisaged to be used in comparative management research of
different Sri Lankan systems, and also of irrigation systems in other
countries.

The analytical irrigation management framework can translate different
categories of decision-making processes that occur in organizations into
irrigation management decision-making processes. For example, production
planning will be translated into processes of sedsonal and in-seasonal
allocation of water, which are directly related again to the altocation of land
and crops.

The analytical framework can be vsed to identify possible directions and
ways for the better harmonization of all the efforts in an irrigation
organization toward a common interest. A limitation, however, is that such
an analysis by itself does not guarantee the better harmonization of efforts
as this is a gradual process which requires the willingness and cooperation
of a sufficient number of involved actors, if it is to succeed.



4 IRRIGATION DECISION-MAKING PROCESSES AND CONDITIONS

RESEARCH METHODOLOGY

A Short Introduction to the Analytical Irrigation
Management Framework

In this analytical framework, decision making is considered to be the major
force determining the performance of irrigation systems. To develop a
management perspective of the organization, this analytical framework
classifies the decision-making activities according to their potential
contributions to the performance of the organization, and not according to
the subjects involved (e.g., participation, communication, resource
mobilization, crop diversification, sustainability, involved staff time,
financial inputs). The evolving groups of decisions are defined as
management concerns. The different management concerns cover those key
decisions to be taken by an organization as a whole (0 reach a certain
performance level.

In this context, focusing on decision-making processes means moving
away from the hierarchical, structural appearance of the organization, The
structural appearance represents individual units with functions, tasks and
responsibilities. However, an organizational structure evolves over time,
Structural changes in the past originated not only from requirements of
processes, but also from the intemnal dynamics of the organization — the
evolution of existing hierarchical levels, the presence and influence of certain
leading officers at a given moment, or the division of the organization into
historically determined departments. The internal dynamics of the
organization gradually “bias” the structure with respect to the effectiveness
of the processes. Thus, to evaluate the performance of the different key
decision-making processes, it is necessary to temporarily omit this structural
appearance. The importance of structures is not denied but is looked upon as
a mediating force with respect to its influence on decision-making processes
and thus considered 1o be of secondary relevance.

Figure 1 presents a schematic look at orientations of the decision-making
process in management.



Figure 1. Orientations of the decision-making process in management.
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Two main categories of decision-making activities and their related
management concerns can be recognized on the following lines:

1. Irrigation system creation, rehabilitation and maintenance

This group comprises the decision-making processes for the determination
of the requirements (physical infrastructure, staff, cars, information systems,
etc.) for irrigation capacities. These capacities must be available for the
achievement of results (i.e., water delivery performance) and the required
decision-making processes (for allocation of water and water flow regulation
as well as the de facto gate operations and consequent water flows). Since
KOISP deals mainly with system creation this category will be referred 1o as
“system creation” in this paper. Kampfraath divides this group into two
subgroups: “‘strategic concemn” and “conditioning concern™ (ibid., 33).

The strategic concern covers the decision-making processcs with respect
to the determination of desired system objectives, feasible system objectives
and functional system requirements. Short descriptions of these different key
decision-making processes of the strategic concem are given below and also
in the introductions of chapters 7 to 9.

Desired system objectives. These arc desirable objectives that are set for
the intended irrigation investments, without considering their feasibility as
such. These objectives evolve from the related objectives of the national
government, the politicians, the donors, the local community and the
beneficiaries. Such objectives, whether implicitly or explicitly stated, may
include the reduction of cultivation risks through more control over water in
certain areas at a certain point in time, a desired increase in agricultural
production, alleviation of poverty, reduction of unemployment, settlement
of landless people, appeasement of political supporters or geopolitically
sensitive areas, saving of foreign exchange through increased exports or
reduction of imports, sustainability of the environment, etc.

Feasible system objectives. The matching of desired system objectives
with available resources (funds, staffing capabilities, future staffing and
maintenance budgets) evolves into the determination of feasible objectives
such as planning the area 1o be commanded by irrigation water at a certain
point in time, the different crops to be grown, the cropping intensities, the
acceptable cultivation risks, the predicied water delivery performance, elc.
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Figure 2. Irrigation management concerns.
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Functional system requirements. Given the feasible system objectives and
the available resources, the functional sysiem requirements can be specified.
These, in turn, can be divided into component requirements, such as the
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physical infrastructure, staffing, communications, and possibly the
organization of the water users into groups.

The functional infrastructure requirements refer to, among others, the
following: water levels required to command certain areas, canals to
maintain these water levels, structures o control water flows and levels,
storages to collect and store water from the catchment and intermediate
storages to collect runoff or reuse drainage water or increase responsiveness
at these locations.

The functional staffing requirements refer to the number and quality of
staff required for the utilization of the irrigation infrastructure at the
envisaged water delivery performance. The functional communication
requircments refer Lo the quantity and quality of communication and related
facilities and staffing requirements needed to reach the envisaged water
delivery performance. Similarly, it can be considered a requirement to
organize the water users into groups to share water in view of other
assumptions regarding the functional requirements.

The conditioning concern covers the decision-making processes
regarding the technical requirements for irrigation capacitics. The technical
infrastructare requirements include the technical standards to be used, like
densities of engineering materials, coefficients of expansion and shrinkage,
permissible concrete stresses, seepage gradients and uplift or protection.
Among the technical staffing requirements are the selection criteria or
professional development programs. The tendering of construction,
rehabilitation, maintenance contracts and the monitoring and control of the
actual acquisition of the irrigation capacities are also technical requirements.

2. Irrigation system utilization

This group comprises the decision-making processes for the determination
of the utilization of the available irrigation capacities (i.c., decision making
on priorities, timing, quantities, and methods of achieving required water
deliveries). This group can be split up into the “allocation concern” and
“water flow regulation concern.”

The allocation concern. This comprises the decision-making processes in
regard to quantity, place, and time of allocation of water or, in other words,
the matching of supply and demand. It also deals with the quality — the
adherence 1o the requircments of the allocation strategy — of the water
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delivery in terms of timeliness, adequacy, equity, reliability, responsiveness,

predictability, efficiency, variability, etc. In Sri Lanka, it entails key decision

making on the following:
Seasonal allocation plan. At the beginning of cach season, the
matching of the available supply (0 the existing demand and allocating
water to subsystems for irrigation and other purposes, possibly leads
to a plan which incorporates the cropping pattern, cultivation calendar
and related cultivation risks.
In-seasonal allocation. Similarly, during the season, the matching of
the available supply to the existing demand and allocating water to
subsystems for irrigation and other purposes, possibly leads to a more
or less regular in-seasonal atlocation schedule which alse incorporates
the cropping pattern, cultivation calendar and related cultivation risks.
These allocations are expressed as operational targets for the capture
of water from a source, for storage in (intermediate)} reservoirs and
canals, for conveyance along canals, and for distribution through
offtakes,

Water flow regulation concern. To realize these allocations, structures
have 1o be operated (o capture water from a source, (0 store it, 1o convey it
through canals, and to distribute it through offtakes in line with operational
targets. This means that managers must determine operational methods for
the actual gate operations of different structures and, depending on the
required water delivery performance, possibly develop a plan for the
coordination of the operational methods of the different structures in the
system to regulate water flows and levels,

A mutual adjustment of the allocation and water flow regulation concems
will always be necessary. The operational prr tices of the water flow
regulation concern provide starting points for the allocation concern. On the
other hand, the allocation concern determines the operational targets for the
water flow regulation. In all situations, it will be the water flow regulation
that deals with the final decisions with respect to the realization of water
deliveries and thus of the allocation plans,

This paper deals with all the above concerns except the conditioning
concern, which is considered to be of secondary relevance with respect 1o
the problem of water delivery performance. Moreover, describing actual
technical system requirements would require the incorporation of issues like
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interference by politicians in staff selection and the more “informal”
procedures during construction. Though not irrelevant, these reasons have
made the conditioning concern a lower priority compared 1o the other
concerns in the case studies and the development of the analytical
framework.

The analysis of irrigation management in this paper is resource- or
water-based, because of the direct link betwden the physical processes of
water flows and gate settings, and the decisions that resulted in these
processes. At the same time it is performance-based, because it starts from
the overall systetn performance, and the relative contributions of the different
key decisions or management concerns to this overall system performance
(step 1 in Figure 3).

The decision-making activities are described in terms of their outcomes
(i.e., decisions) and in terms of processes that lead to these decisions (step 2
in Figure 3}, the steps in decision preparation and decision making, and the
information necessary for the management control of these processes.

The situation in which the decision-making activities take place will be
described in terms of managerial conditions (step 3 in Figure 3). These
managerial conditions are considered to influence — not to determine — the
decision making and thus its outcome; changes in thesec managerial
conditions and their actual functioning can be used 10 influence the decision
making and the performance of the organization, ie., conditioning of the
decision making (step 4 in Figure 3). Kampfraath and Marcelis (ibid., 47)
have classified the managerial conditions into the following five groups:

* People (involved as individuals and as groups)
* Organizaticnal rulcs

* Provision of information

* Provision of i(nowlodgc

* Systems and methods (i.c., the material and nonmaterial means, such
as spatial division, simulation models, budgeting forms, checklists,
ete)
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The description of the existing decision-making activities for each
aforementioned management concem or key decision will allow the analysis
of the existing situation and identification of opportunities for improvement;
an improvement, if the existing managerial conditions do not provide
sufficiently for requirements which allow a good execution of management
activities and management control activities.

In the analysis and conditioning of a decision-making process two
different aspects of the process are taken into account:

1. The technical aspect covers alternative technical or subsiantive
approaches for seasonal planning, operational plans, operational methods,
etc., and the assumptions made and data used in the decision making as
well as the clarification of priorities.

2. The managerial aspect is the method of making a choice or, in other
words, the process or the different ways of processing the decision
making. For example, the water users and staff of different agencies can
be involved in different phases of the processes dealing with the seasonal
plan, operational plan, operational methods, etc., with different levels of
authority, responsibilities, and information. In general, management
analysis focuses on this managerial aspect of the decision-making
process, which, however, cannot be seen separately from its technical

aspect.

One of the points of analysis in this case study of the Kirindi Oya system
is how well these technical and managerial aspects are adapted to suit each
other. This point is described and analyzed for all the aforementioned key
decisions, in chaplers 3t0 5and 710 9.

In the conditioning of a decision-making process, the mutual adaptation
of the process and its managerial conditions have to be taken into account.
Marcelis (1984, 93) suggests that if there is a lack of balance between the
mutual adaptation and managerial conditions, the proper ouicome of the
decision making is doubtful. To facilitate the mutual adaptation of processes
and their managerial conditions, and to develop a relation between overall
system performance and the contributions of the different key decisions and
management concerns to this system performance, the concept of the level
of perfeciion of the decision making has been introduced by Kampfraath and
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Marcelis (1981, 35). The level of perfection is a performance indicator for
decision-making processes and it is determined by means of four criteria:

systematics, feedback, foreseeing and intefration (see Table 1}. In this paper,

Table 1. Thelevels of perfection onascale of 0-100 percent{after Kampfraathand

Marcelis 1981,39).
Level of SYSTEMATICS:| FEEDBACK: FORESEEING: | INTEGRATION:
perfection | To what degree | To what degree To what degree To what degree
(%) are the decisions | are the decisions | does decision are problems
made according | made tested making foresee seen on a wider
to a more or less | continuously for the scope of the context before
fixed patemn? appropriateness? | decision? the decision is .
made?
Verylow | no rules: never: havdly: no:
0.20 a certain routine | unless ad hoc decision problems are
exists unconsciously making examined
myopically
Low "rules of thumb:" | sometimes: somewhat: somewhat:
2040 broad rules form | obvious necessities are convincing
the basis of experiences are considered subsidiacy
decision making | proposed influences are
incorporated
Average rules: regularly: reasonable: in a broad
40-60 important the maost important | priorities are context:
decision-making | information is considered directly related
processes are considered plans are
supported with considered
rules
High procedures: often: far: in a broad
60-80 combinations of | most information | forescen context:
mutually attuned | from the past is developments impontant
rules considered are considered influencing
factors are
incorporated
Very hugh | systems: always: very far: in the entire
£0-100 balanced all relevant expected context:
systems of information from [ developments all influencing
mutuaily attuned | the past is are reviewed and | factors are
procedures considered considered incorporated
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this concept will be utilized as a means of analysis of the actual
decision-making processes. The levels of perfection for the different
irrigation management concemns and key decisions used in this paper are
listed in Annex 1, which also gives a more elaborale idea of the rationale
behind this classification. This concept of the level of perfection of a
decision-making process will be used in future for comparative research with
respect to the managerial performance of different irrigation systems to
develop normative indicators for the different key decisions. Such norms will
be used for self-evaluation exercises for system managers.

Although a correct evaluation of the present level of perfection of the
decision making in the Kirindi Oya system is only possible in comparison
with other systems, it is used in this paper to identify opportunities for
improvement in a systematic way if the present quality of decision-making
processes requires such improvement,

Sustainability

Among the multiple objectives in imrigated agriculture are increased
agricultural production, increased cquity of water delivery within systems
and increased welfare for beneficiaries. During the past decade, the
development jargon has been enriched with the term, “sustainability.” The
concept of sustainability is not usually applied in management analysis in
developed countries, environmental sustainability being an exception. A
lower level of political and organizational development of the society as a
whole, typical of many less-developed countries, has made this concept
applicable in these countries.

In this paper, sustainability refers 1o the degree 1o which the objectives
pursued in the different management concerns, or key decision-making
processes, are better mutually attuned to each other. Practically, this means
that a system is considered more sustainable if the objectives during planning
and design, like envisaged water delivery performance, lifetime of
investments, increased incomes and envisaged maintenance levels, are well
in line with the actual or most likely achievements of the same managing
agency during future system utilization in the same system, region or
country. Simultaneously, it refers to the degrec 10 which the actual objectives
during system utilization conform to the assumptions used during the
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planning and design. The concept of “environmental sustainability,” used
now and then in this paper refers to the degree to which the system affects
its environmental ecosystem in the short or long term.

Data Collection and Analytical Procedures

The data that underlie this study were collected primarily through interviews
with the decision makers as well as through observation of the
decision-making processes and the physical processes. In addition, reports,
files, records, elc. were studied to gather important facts and figures. These
data were collected mainly during maha 1987/88 and yala 1988. However,
interviews with the most relevant decision makers continued up to maha
1989/90. For the management processes within the distributary-channel
subsystem the study focused on Tract 5 of the Right Bank of the Kirindi Oya
system which facilitated interaction with other IIMI research at
distributary-channel level in that area.!

Opinions of the different decision makers about the organization and their
role in these processes helped to obtain a better understanding of the actual
decision making. Cross-checking of opinions and iterative inquiry were
necessary to obtain a more balanced view of format and informal processes.
Batanced evaluation of opinions became possible gradually through
increased familiarity with the organization and the actual processes, This
familiarity reinforced itself more and more making it possible to raise more
specific questions on the actual processes and obtain more specific answers.
Of course, the framework itself provided guidelines in prioritizing among
the enormous mass of issues, information and opinions and focusing on the
important and relevant issues and facts.

1 Extensive research has been dene by 1IMI on KOISP covering a variely of subjects:
performance of irrigation management in terms of distribution of waler at distributary- and
ficld-channel levels, economics of different crops and irrigation instilutions (mainly water
user organizations) (Merrey and Somaratne 1989; 1IMI 1988, 198%a, 1989b, 1990; Sri Lanka
Field Operations 1989) and land settlement issues that relate to imigation management
(Stanbury 1988, 1989).
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Important additional information, especially regarding the interface
between the water user organizations and agencies and regarding the water
flow regulation of the Right Bank main canal was obtained from the involved
IIMI research staff in Colombo and in Tissamaharama.

ORGANIZATION OF THE PAPER

A description of the history, organizational setup and physical infrastructure
of the Kirindi Oya system, and the new construction project is given in
Chapter 2. Descriptions and analyses of the key decision making on the
seasonal allocation plan, the in-seasonal allocation, the water flow
regulation, the desired and feasible system objectives and functional system
requirements in the Kirindi Oya system are covered in chapters 3to 5Sand 7
to 9. Opportunities for improvement of the key decision making on system
utilization and system creation are given in chapters 6 and 10, respectively.
An overall picture of the decision-making processes and managerial
conditions of all these key decisions is given in chapter 11. The conclusions
and recommendations for all key decisions are covered in Chapter 11.



CHAPTER 2

Kirindi Oya Irrigation and Settlement Project

BACKGROUND TO THE COLONIZATION OF THE
DRY ZONE

SRILANKA HAS a long history of irrigated agriculture in the dry zone of the
country. Well-developed irrigation sysiems in the dry zone became the
foundations for the great kingdoms of ancient Ceylon. For yet unknown
reasons these kingdoms rapidly declined after the fourteenth century and the
wel zone of the country became politically and economically more
important, During the colonial period, the political and econom ic dominance
of the wet zone continued while the dry zone further deteriorated as is
illustrated by the following citation:

In the early part of this century large parts of the Dry Zone were almost
uninhabited, there was scarcely any commodity production and only a
very limited development of economic infrastructure (conditions which
still prevail in some pockets within the region). Some very lentative
efforts were made at organized land settlement in the Dry Zone in the
nineteenth century, but it was not until the 1930s that a consistent policy
for such settlement was formulated, under the State Council elecied on
the franchise extended under constitutional reforms after 1931.

The drive 10 “colonise” the Dry Zone came from a complex of objectives,
including the aims of relieving overcrowding in parts of the Wet Zone
and of increasing food production within the country, but also for the
purpose of protecting Sinhalese peasant agriculture — which was
believed to have been adversely affected by the growth of the plantation
economy in the nineteenth century. The policy of colonisation was further
intimately bound up with political objectives of the nationalist movement,

which linked the colonisation of the Dry Zone with the idea of a return to

17
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the old heart of the country and a recovery of the lost greatness of the
Sinhalese people (Harriss 1984, 316).

HISTORY OF THE KIRINDI OYA RIVER BASIN

Brohier (1934, I11:22) describes the irrigation systems that were built more
than 2,000 years ago by the rulers of the southern kingdam around
Tissamaharama. With the decline of these kingdoms the tanks of these
irrigation systems were neglected and finally abandoned.

The British Governor, Henry Ward visited the abandoned tanks of the
Kirindi Oya River Basin in 1859 and was sufficiently impressed by them to
initiate the partial restoration of the anicuts and tanks, which was
accomplished in 1876.

At that time, land settlement was less of an objective than the restoration
of these impressive ancient systems and the increasing of the agricultural
production and revenue for the colonial government. However, because there
were few people living in the area to profit from the restoration at that time,
it met with much public criticism in terms of suspected waste of public
money.

The restoration and improvements continued until 1906, after which, for
some time, no further studies were undertaken on the possible extension of
the irrigated area around Tissamaharama.

The Old Areas of the Kirindi Oya system are shown in Figure 4, The
Ellagala system consists of a diversion of the Kirindi Oya River and six small
reservoirs which are supplied by this river diversion. The six reservoirs are,
Weerawila, Tissa, Yoda, Pannagamuwa, Gamunupura and Debara. The
Badagiriya system has its own calchment area and stores the inflow of the
Malala Oya River in the Badagiriya Reservoir. Whereas the Tissa and Yoda
reservoirs were originally constructed over 2,000 years ago and were rebuilt
several times afterwards, the Badagiriya Reservoir is only 25 years old.
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EVOLUTION OF THE PROJECT

Farther development of the Kirindi Oya Basin was considered as far back as .
the 1920s. In 1956, a Reconnaissance Report on the natural resources of the
Kirindi Oya Basin was drawn up. “The Water Resources Development of
Ceylon,” published in 1957 by the Irrigation Department -showed the
feasibility of constructing a number of reservoirs in eight major river basms .
including the Kirindi Oya River Basin.

Beginning in 1961, further studies were done by the Irrigau'on Depanmenl,
(e.g., Munasinghe 1986, 57) and proposals for cight different ways of
developing the eight river basins were submitted in 1962. The estimated cost
of development of the Kirindi Oya system was very high compared to the
development costs of the other river basins and therefore it was delayed until
the assistance of the Asian Development Bank (ADB) was secured by the
Government of Sri Lanka, .

In 1977, the ADB approved a loan of US$24.0 million as the total foreign
currency cost of the Kirindi Oya Irrigation and Settlement Project (KOISP) -
to develop the Kirindi Oya River Basin, This amount was reduced to
US$20.0 million after the International Fund for Agricultural Development
(IFAD) decided, in 1978, 1o co-finance the project with US$12,0 million, In
1979, the Kreditanstalt fur Wicderaufbau (KfW) also became a co-financier
with US$13.3 million. The Government of Sri Lanka contributed US$6.5
million.

The KOISP envisaged the enlargement of the existing irrigated area of
the Kirindi Oya River catchment; in addition to the existing command ares
of 4,525 hectares (ha) of the Ellagala and Badagiriya systems (the Old Areas);

8,409 ha-of new irrigated land (New Arcas) were to be developed (ADB .

1982, 82).

In 1982, two years after construction activities started, the project was
reappraised due to cost escalations and the cost was estimated at US$106.0
million. Because the “financing gap was considered too large to be met from .
available sources, and because of implementation delays, the Government
agreed with the bank and the co-financiers to implement the project in two
phases” (ADB 1986, 46).

Phase 1, estimated to cost US$$79.8 million, envisaged the rehabllltauon o
of the existing areas, the creation of 4,200 ha of new irrigated land (tracts 1
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and 2 of the Left Bank and tracts 1, 2 and 5 of the Right Bank) and the
settlement of 4,200 families.

Phase 11, estimated to cost US$33.1 million, included the addition of 4,200
ha to the command area (tracts 3, 4, 6 and 7 of the Right Bank and tracts 3
and 4 of the Left Bank), the settlement of another 4,200 families, and
agroforestry and livestock development (ADB 1986, i). Phase II was
financed by the ADB (UUS$26.6 million) and the Government of Sri Lanka
(US$6.5 million).

The objectives of the project were “consistent with the Government's
major economic goals: i.¢., increased agricultural production, particularly of
paddy; employment generation; foreign exchange savings; and land
settlement” (ADB 1982, 19).

These objectives were translated into the targets of: 1) construction of
irrigation works; 2} construction of hamlets with community buildings and
wells for drinking water; and 3) construction of an adaptive research station
and provision of facilities thereto. Foreign consultants were to be engaged
for, among others, the supervision of construction and water management.

The irrigation works comprised: 1) the construction of a large storage
reservoir, the Lunuganwehera Reservoir, upstream of the Ellagala river
diversion to increase the cropping intensity in the Ellagala and Badagiriya
systems and to command the newly irrigated areas on the Right Bank and
the Left Bank of the Kirindi Oya River; 2) the downstream development of
the newly irrigated areas; and 3) the rehabilitation of the Ellagaia system.

THE ORGANIZATIONAL SETUP

The agencies most direcuy related to the water delivery decision-making
processes in the Kirindi Oya system were the Irrigation Department, the Land
Commissioner’s Department and the Irrigation Management Division. Their
organizational setup and main coordination structures within the Kirindi Oya
Irrigation and Settlement Project (KOISP) are described below.
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Irrigation Department

The work- of the Irrigation Department in the Kirindi Oya Irrigation and
Settlement Project was officially headed by the Project Director; who was
also the Deputy Director for Major Construction. The Project Director was
based at the Colombo head office of the Irigation Department and performed
mainly administrative tasks related to the monitoring and evaluation of the
progress of implementation of the project as a whole for the ADB and the
government (Wimalabandu et al. 1985, 4).

With respect to technical issues, project coordination was handled by the
Project Director in his capacity as Deputy Director, Major Construction “ini
consultation with the Deputy Director, Designs” (Irrigation Departinent
1984, 13). During the actual design phase, the Deputy Director, Désigns
coordinated the inputs of different specialized divisions in the head office of
the Irrigation Department (Ponrajah 1988, 28).

At project level, the Chief Resident Engineer (CRE, in Flgure 5)
functioned as the Project Manager for the construction of the irrigation works
and for the utilization of these works for delivering water-(Trrigation
Department 1984, 26). For specific components of the project; the Chief
Resident Engineer was assisted by four Resident Engineers: 1) the Resident
Engineer, Rehabilitation (of the Old Areas)(RE, REH); 2) Resident
Engineer, Head Works (RE, HWY}; 3) Resident Engineer, Right Bank (RE
RB); and 4} Resident Enginecr, Left Bank (RE, LB).

The Resident Engineers were responsible for the construction activities
and for the delivery of waicr in their arcas. The Resident Engineer, Head
Works was responsible for the water delivery and maintenance of the head -
works of the Lunuganwehera Reservoir only.

The implementation of the project was done by the Water Management
Feedback Information Center in cooperation with the Resident Engineers.
This center consisted of the Water Management Consultants (WMCs), who
were placed under the Chief Resident Engineer, and who were assisted by a
Senior Irrigation Engineer (SIE), three Irrigation Engineers (IEs) and several
Technical Assistants (TAs). The exact working relation between the Water
Management Consuliants and the Irrigation Department staff, however, had
always been rather indistinct (see also Ministry of Lands and Land



23

FIH686I DOSILHV -224m08

* ,“mp | _J_u | | ,“_,P | 92 _A_Ju_ _JE (4] _ua._i _ﬁ_mh_ TJT_ ol
B : B

= (W 1 El &3
SOURUMUEHY u ad EL]

JOag; Uo(IeULION| ¥IRqpaa
uewebeusy Jayem

—— onm |
a510%
Yo

‘1243] 102{o4d 10 puswupda (] uonpdidf ayy fo amimas uoypnupdLg ¢ 2m81y



24 IRRIGATION DECISION-MAKING PROCESSES AND CONDITIONS

Development 1982b). The organizational structure of the hrrigation
Department within KOISP at project level is shown in Figure 5.

Land Commissioner’s Department

Although the Deputy Director, Major Construction of the Irrigation
Department was the Project Director for all aspects of the project, he hadno
adminigtrative powers over other line agencies. His duties regarding the land
settlement aspects were limited to monitoring and evaluation of the project
implementation progress.

At head-office level, the land settlement tasks of the Kirindi Oya project
were directed, administratively and technically, by the Additional Land
Commissioner (Development). He not only coordinated, but was also
responsible for all decisions regarding settler selection and distribution of
settlers over the hamlets and the command area.

At project level, a special Additional Government Agent (Lands).
funciioned as the Project Manager (Settlement) who was responsible for the
same activities at project level. In addition, he represented the Government.
Agents of Hambantota and Monaragala districts in the project. He was.
assisted by an Assistant Project Manager (Lands). All those staff were
officers of the Sri Lanka Administrative Service.

Colonization Officers were in charge of the land settlement activities at’
tract level and Field Instructors at hamlet level. At the time of settlement, the:
settlers were organized into groups, mainly to facilitate communication
between the department staff and settlers for distribution of setuer provisions
like food and for organizing mectings. Within these groups, leaders were
appointed on the recommendation of the Field Instructors (Merrey and.
Somaratne 1989, 47). Construction activities regarding the infrasiructure of
the hamlets and towns under the project were also done by the Land:
Commissioner’s Department.

Irrigation Management Division

In 1986, the Irrigation Management Division appointed two Project.
Managers, one each for the Old Arcas and the New Arcas of the Kirindi Oya
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system. They were supposed to organize the water users into sustainabie
water user groups that would become effective after construction was
finished.

To that end, the water users were to be organized into: 1) “informal
groups™ at field-channel level, 2) “distributary-channel organizations” at
distributary-channel level, and 3) “a Project Committee™ at system level; one
each for the Old Areas and the New Areas.

The informal water user group at field-channel level, in principle, selected
a leader by consensus, to represent the group in the distributary-channel
organization. The major duties of this field-channel water user group were
the cleaning of ficld channels, organizing water saving activities, collection
of data, conflict-solving among the water users, assisting in the collection of
service fees, etc. (see also Ministry of Lands and Land Development
1985a, 5).

The distributary-channel organization could fix its own procedures and
determine the quorum. It was supposed to select, in principle, a president,
and a secrelary by consensus and, if necessary, a treasurer. The Irrigation
Management Division advised that in the initial stages, a divisional-level
officer of one of the involved line agencies should function as secretary, who
could later be replaced by a farmer.

The duties and functions of the distributary-channel organization were
waler management {e.g., rotational distribution of water within field
channels), maintenance (¢.g., programming, organizing collective work
activities, assisting officials in the collection of service fees) as well as
preparation and implementation of agricultural programs and sociocultural
activities (ibid., 9).

Representatives of the distributary-channel organizations of the New
Areas were in the Project Commitiee which met once a month. Other
members of that Project Commitiee were the different divisional-level
officers working in the New Areas (e.g., Irigation Engineers, Technical
Assistants, Colonization Officers, Agricultural Instructors) and the Project
Manager of the Irrigation Management Division. District-level officers
might have attended the meetings on invitation. The Project Manager chaired
the meetings.
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Among the main functions of the Project Committee were;

* Formulation and implementation of a cultivation program for the
season/year.

* Holding of timely cultivation meetings.

* Solving problems connected with distribution of irrigation water,
* Arranging for timely provision of credit, seed and other inputs. _
* Monitoring of the program and taking corrective action whe_rg needed
* Recovery of operation and maintenance (O&M) costs.

* Arranging for O&M of all capital assets and approval of items to be
‘handled under the maintenance program of the Irrigation Syslcm -

* Promoting formation of Farmers’ Organizations and their pamcmauon
in project activities.

* Identifying training needs of farmers and officers sewmg in the
project, and arranging for training.

* Reporting, at the required regularity, to the Subcommiltee of the
District Agricultural Committee and 1o the Irrigation-Management
Division (Ministry of Lands and Land Development 1984b, 5). .

Thus, in addition to organizing the water user organizations, the Project
Managers had to coordinate the activities of the different’ line agencies
regarding the agricultural implementation programs in the system. In other
words, the project managers implemented the so-called Program for
Integrated Management of Major Irrigation Schemes (INMAS Program)
(See also, for example, MLLD 1984a, Annex 4). _

Atdistrict level, the Subcommittee of the District Agricultural Committee
was expecled to strengthen further the coordination between the different
line agencies as regards programming, monitoring and 1mplemenmaon of
the cultivation plan and the organizing of the water users into groups This -
committee was chaired by the Government Agent and its meetings were
attended by all involved district-level officers. The Range Deputy Director
of Irrigation functioned as secretary to this committee.
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Several project-related officers, such as the Chief Resident Engineer and
Project Manager (Settlement), did not attend these meetings because the
Project Coordinating Committee and, since 1988, a subcommittee of it
functioned as a similar body for the agricultural implementation program.

A Central Coordinating Committee for Irrigation Management
functioned at the national level with all heads of involved departments
attending to the implementation, monitoring and evaluation of the INMAS
Program at this level.

Coordination between the Different Line Agencies

Apart from the coordination mechanisms foreseen in the setup of the
Irrigation Management Division and the INMAS Program, several other
coordinating bodies had been provided for in the Kirindi Oya project since
its inception in 1980.

In order to coordinate the activities between the different line agencies
involved in the project (mainly the Irrigation Department, the Land
Commissioner’s Department, the Department of Agrarian Services, the
Agricultural Department [Research and Extension], the Crop Insurance
Board, the local banks and, from 1986, the Irrigation Management Division),
a Project Coordinating Committee was set up at project level under the
chairmanship of the Government Agent. In practice, the Project Manager
(Settlemeni), in his capacity as the Additional Government Agent, chaired
the meetings on behalf of the Government Agent.

A Central Coordinating Committee was sct up for coordinalion among
the line agencies at national level. Morcover, the Deputy Dircctor, Major
Construction was appoeinted Project Director for the overall coordination of
the project and, in particular, for the supervision of the Project Manager
(Irrigation) and the Chief Resident Engineer and for “liaison with the Project
Manager (Setlement)” (ADB 1982, 32).
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PHYSICAL FACILITIES

Under KOISP, about 8,400 ha of newly developed land (4,200 ha each in
Phase I and Phase II) wou!d be irrigated and 4,525 ha of the existing Ellagala
and Badagiriya systiems (Figure 4) would receive improved irrigation
facilities. For this purpose, the Irrigation Department constructed “the
Lunuganwehera Reservoir, the second largest it has constructed. The
schematic layout of the Kirindi Oya main irrigation system is shown in Figure
6. Basic characteristics of the overall system are given in Table 2,

Although a more claborate description of the system’s functions is gwen
in Chapter 9, the following short description of the main design
characteristics and envisaged hydraulic functions of the design, is mearnt 10
give some preliminary insights for a better understanding of chapters 3 to 3
on the allocation and water flow regulation concerns.

Except for the inflow from the catchment of the Malala Ara Riverinio the
Badagiriya Reservoir, the runoff from the catchment of the Kirindi Oya River
was the only water resource for the overall system. The other reservoirs of
the Ellagala and Badagiriya systems possessed catchment areas of their own,
but within the Kirindi Oya River caichment. Their total annual inflow
amounted 10 approximately 15 mem (AHT/SCG 1987b, 3). In-addition, Lhe
Ellagala system received drainage water from the newly dcveloped
command area as indicated in Figure 6.

The total inflow upstream of the Kirindi Oya system was stored in the
main reservoir, the Lunuganwehera Reservoir. Because of its large storage
capacity (large compared to the average annual inflow), the short-term water
level fluctuations in the reservoir were limited. As long as enough water was
available in the main reservoir the supply of water 10 the main canals
appeared to be reliable and independent of the upstrcam conveyance system,

Two gated undershot-type sluices issued water from this reservoir to the
Right Bank and Left Bank main canals. These sluices have been designed to
ensure the maximum required discharge with the minimum reservoir level
at an elevation of 47.5 m above m.s.l. (Sclvarijah 1986, 99).

The water for the Ellagala system was diverted from the Left Bank main
canal through a feeder canal into the old river course, and from there taken
downstream by the ¢xisting Ellagala anicut diversion structure. The offtake
from the Left Bank main canal to the feeder canal was equipped with a radial
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gate. The Badagiriya system could be supplied through the tail end of the
Right Bank main canal.

The main canals were double-banked and situated along contours, The
branch canal and distributary channels were situated along ridges. To
maintain a constant head as a control water level of the offtakes along the
canals for variable discharges, the main canals were supplied with
undershot-type gated cross-regulators and the distributary channels with
fixed weir regulators. A constant head could supposedly be ensured by
maintaining full supply depth — which was equal to the height of the side
walls — upstream of the cross-regulators. The canal system was supposed
1o function under steady flow conditions and operation of the
cross-regulators was assumed to be necessary only in case of rainfall or
change in water issue from the head sluice. In practice, the main canal very
seldom functioned under steady flow corditions (IIMI 1989a, 125).

The spacing of cross-regulators along the main canal was determined by
the design requirement that the control water level that had to be maintained
at the most upstream offiake of a particular cross-regulator should be at least
two thirds of the full supply depth (Ponrajah 1988, 111). This had led to a
Right Bank main canal in Kirindi Oya with 14 regulators evenly spread along
its 24.5-km length.

The gated cross-regulators in the main canal were provided with one 1o
five parallel slide gates, depending on the discharge capacity of the main
canal at the location of a particular cross-regulator, It was assumed that the
discharge through the cross-regulator was evenly spread over these gates to
prevent erosion of the canal downstream of the cross-regulator, Moreover,
the parallel gates provided for flexibility in substituting for gates that break
down.

It had been assumed that the side walls of the cross-regulators could be
used as spillways in exceptional cases. The side walls were rather narrow,
because they were not designed 1o function as a hydraulic level control,

The offtakes to the branch canal and distributary and field channels had
single-gated undershot-type regulators. The concrete turnouis o the
individual aliotments were provided with wooden slide gaies that were
supposed to creale a control water level by completely blocking the canal at
the point where water was issued simultaneously to the two opposile
turnouts.
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The layout also provided for subbranch canals and, subdistributary and
subfield channels that served through diversion offtakes, through whleh the
total flow could be diverted. -

 There was one broad crested weir at the head of each main canal 10
measure the water releases; however, this measuring structure in the Right
Bank main canal remained submerged. There were no-reliable-devicesiio
measure the issues through the head sluices of the reservoirs of the Old Areas.
Sharp crested measuring weirs were built downstream of ; all offtakes o
distribuiary and field channels in Phase I of the project. In‘the dmmmy
channel, a baffle wall was located immediately upstream of the weils 10
prevent turbulence and to make reading of the water level over the weir easier
and more reliable. :

It must be mentioned that about 30 percent of the measuring slructures
a]ong the Right Bank main canal did not function properly as they were gither
damaged or submerged. In tracts 1 and 2 of the Right Bank, upto 50 percent
of the measuring structures were broken: “In particular, the baffle walls wete
proved 1o be very inconvenient and most of them were broken..::the main
reason for this was that the baffle wall tended to act as an obstacie espesmally
when blocked by weeds” (IIMI 1989, 82).

Submergence seemed to be caused mainly by the low- quallty of
construction in terms of too low excavation quantities compared tothe design
specifications (ibid., 83). These structures were replaced, some in Phase 1
and others in Phase II, by broad crested weirs which were less brittie and had
a higher submergence limit. However, for the structures that were fully
submerged, these replacements might not be effective becausc of the‘
topography of the canal bed (ibid., 83). gt

Nodirect turnouts from main and branch canals, and dlsmbulary andﬁeid
channels were found. However, direct offtakes to field channels from: the
main canal and secondary branch canals were quite frequent..:

Except for the turnouts along the field channels that had to be opermed
by the water users themselves, all the other structures were to be operated by _
the gate tenders, who functioned under the Resident Enginéers, The staff-of
the Resident Engincer, Head Works, operated the head simces from the
reservoir to the main canal.

‘The drainage system provided for main and drainage canais. Thc mmn
drainage canals of all Phase I tracts ended up in the Ellagala system except
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for the Right Bank tract 5, which drained its water into the Bundala Bird
Sanctuary. Surface runoff from the lands upstream of the Rightand Left Bank
main canals was channeled through under-crossings and a siphon into natural
drainage courses that led to the Ellagala system.

A SHORT NOTE ON THE PERFORMANCE OF THE
KIRINDIOYA SYSTEM

The Kirindi Oya system had been extremely water-short since the
development of the New Areas in the carly eighties. The average cropping
intensities attained in the Old Arcas and the New Areas have been 130
percent and 110 perc:ent,2 respectively (IIMI 1950, 211). In the appraisal
assessments of 1977, 1982 and 1986, the expected levels of cropping
intensity were 200 percent, 200 percent, and 170 percent respectively. In
addition, several crop failures have occurred in the system since the
development of the New Arcas. This structural water-short nature of the
Kirindi Oya system was due (0 a combination of factors such as high water
duties, cropping patterns other than the assumed, crrors in the planning
asscssments of the available water resources and size of the already existing
command arca in the Ellagala system. In addition, several years of
exceptionally dry weather led to crop failures even in the Ellagala system. A
more elaborate discussion of the performance of the Kirindi Oya system
could be found in Chapter 8.

The then existing water delivery performance of the Kirindi Oya sysiem
was neither exceptionally good nor bad for Sri Lanka. However, due to the
extreme water-short nature of the system, coupied with the higher duties than
the assumed, the then prevailing water delivery performance could be
considered as insufficient and in need of improvement as shown by the
analysis of the present system utilization processes described in chapters
3t05.

2 The difference between the Old Areas and New Arcas is due to the priority in water
allocation, which the Ellagala system receives in comparison to the New Arcas.



CHAPTER 3

Allocation Concern: Seasonal Allocation Plan

THE ALLOCATION CONCERN in Sri Lankan irrigation systems refers 1o
seasonal and in-seasonal decision-making processes. The seasonal allocation
plan is discussed in this chapter, and the in-seasonal decision-making
processes in the next.

Seasonal allocation requires assessment of the supply to the system as a
whole and the supply to each subsystem. This assessment can incorporate
supply parameters like rainfall in the catchment area, hydrological
simulations, actual inflow and storage in reservoirs. Seasonal allocation also
requires an assessment of the demand of the overall system and the demand
of each subsystem. Assessment of the demand for the season covers the
requirements for irrigation and nonirrigation purposes of the water users, the
politicians and the staff of involved agencies. These requirements may refer
to demand parameters such as the areas to be irrigated, the water duties, the
cropping pattern, the cultivation calendar and the related cultivation risks for
different subsystems. Implicitly or explicilly, the water duty relates to the
water delivery performance — whether required by the water users or
envisaged by the agency during the secason -— in terms of adequacy,
timeliness, responsiveness, predictability, delivery performance ratio,
operation efficiency and equity.

Requirements conceming the water duty, cropping pattern (¢.g., shorter-
and longer-term varieties of rice) cultivation calendar, and related cultivation
risks may also implicitly represent demand preferences with respect to the
input of labor in irrigation and agricultural practices (i.e., potential and
preferred farm power), factor substitution (¢.g., water for insecticides) and
related agriculural productivity. Or else, the expected water delivery
performance may implicitly incorporate the preferences of the agency staff
{e.g., minimization of management input, minimization of accountability
toward or interaction with the water uscrs and the politicians).

Allocation decisions have to be preceded by a matching of supply and
demand. If demand is larger than supply for the overall sysiem or for onc or
more of the subsystems, prioritization may be required among the

35
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abovementioned parameters that determine the explicit and implicit demand
requirements of the subsystems. It may also require prioritizing among the
different subsystems.

THE DECISION-MAKING PROCESSES

Supply Assessment

Technical aspects. Assessment of the supply to the overall _Kiriridi:()ya'
system takes into account the storage of the Lunuganwehera Reservoir and

the existing inflow. The storage was estimated on the basis of the'water level

in the reservoir and a rating curve established by the Irrigation- Department -
on the basis of topographic maps. The maps were probably* based on

terrestriat surveys done in 1943/44 (WAPCOS 1986, II1:5). "~ °

The inflow into the Lunuganwehera Reservoir was assessed by the water
level of the Kirindi Oya River just upstream of the reservoir ori a biweekly
basis. Using the water level, the expected inflow was derived from: the 50;
80 and 90 percent exceedance probability curves as calculated by the Water
Management Consultants (AHT/SCG 1989, IV:10). Meteorological data
collected by the Hydrology Division of the Irrigation Department from
several hydro-climatological stations in the caichment aréa of the
Lunuganwehera Reservoir were not used as an early warnmg systcm but
they served statistical purposes,

Following several crop failures in the Kirindi Oya syslem since’ l.he
development of the New Areas, there arose a serious doubt about mese-
expected probabilities. The Hydrology Division of the: Imgauon Deparlment.
suggested that the original estimates might have been 40 10 60 percent to6
high (Dharmasena 1988, 70). A more conservative estimate made by means'
of the area ratio calculation as computed by IIMI would stifl ‘fésult in“a
possible overestimation of 25 to 45 percent of the original esumates (IIMI-
1990, 15).

The Irrigation Department and [IMI stated that the data avallable are -
insufficient to make reliable estimations. Thus, no reliable cultivation risks
could be estimated at present, which is a major: problem in an lmgatlon’
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system in a dry-zone environment with very variable annual inflow volumes
and which frequently has to start cultivation with an empty main reservoir
(see for example Dharmasena 1986, 25).

The supply to the different subsystems had not been assessed on a seasonal
basis while the supply to the New Areas commanded by the Right Bank and
Left Bank main canals has been assessed along the above lines. Because of
the priority rights of the Ellagala system, its supply was equal o its perceived
seasonal demand minus the available storage in its own reservoirs. But the
actual supply depended on the degree to which the available active storage
in the Lunuganwehera Reservoir could supply that demand. The supply to
the reservoirs of the Ellagala system from its own catchment areas was
neglected in the seasonal allocation planning. The supply to the Badagiriya
system has been assessed by the water level in its own reservoir only.

Managerial aspects. The assessment of the water level in the
Lunuganwehera Reservoir was done by the siaff of the Resident Engineer,
Head Works, on a daily basis, They informed, daily, the Senior Irrigation
Engineer of the Water Management Feedback Center aboul these levels by
telephone, and he eventually calculated the supply to the overall sysiem.

Demand Assessment

Technical aspects. The demand of the New Areas of the system had been
mainly assessed theoretically by calculating the theoretical crop water
requirements (using the Penman formula) for each tract and assuming certain
field application and conveyance losses. The overall theoretical demand of
the New Areas had been assessed through the aggregation of these estimates
for different tracts, at the same time incorporating estimates of different
losses that occurred in the process of conveying water (o these tracts
(Jayasundera 1989).

Many assumptions had to be made for the calculation of the theoretical
crop water requirements at field level. The uncertainties and inaccuracies
that were implied in the assumptions (see Annex 2), make these theoretical
calculations a rather unreliable guide for assessing demand and evolving
water allocation decisions, especially for smaller subsystems. For larger
subsystems, the calculations could have been more reliable provided that the
assumptions were adapted to the overall water duties for those subsystems;
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however, in that case, the theoretical calculations are less useful or less o

necessary. .

Historical data on the water demand of the Old Areas and Left Bank and
Right Bank subsystems, were collected for several seasons in the Kirindi Oya
system. This provided some insight into the reliability. of the. assumptions
that underlie the overall water requirements of these different subsystems:
This reliability was increased through the use of the same assumptions for
evaluating daily actual water issues to the Right Bank and:Left ‘Bank
subsystems during the season, for which measurement data were available.
For the Old Areas, such data were not available because teliable
measurement struclures were absent.

This historical information was complemented by mc:dental feedback- '
from the staff of the Irrigation Department and the water users during _th_e
season giving some additional weight 10 the reliability of the assumptions. -
For smaller subsystems, the available measurement data were too unreliable, -
and feedback too unsystematic to prove the retiability of assumptions. - -

For the Old Areas, the demand has not been assessed by means of
theoretical calculations, but by a gross assessment of the average water-duty
from which the available storage in the system was deducted,

Information on seasonal requirements, the starting and completion dates
for the season, and crops to be cultivated were collected at fietd-channet lavel
by means of special forms, This information was later converted into -
agricultural implementation plans at distributary-channel and project levcls

Managerial aspects. The irrigation requirements of the New Areas were
calculated by the Senior Irrigation Engineer of the Water Management
Feedback Center along the above theoretical lines, using some historical data
on gross water duties for the same areas. The estimates of the theoretical -
requirements were adjusted to fit these overall water duties from thé head
sluice in earlier seasons. The irrigation requirements of the Ellagala and
Badagiriya systems were calculated by the Resident Engineer of thé Old
Areas and forwarded to the Water Management Feedback Center. Sirice the
allocation in Old Areas and New Areas during the season is essentially
demand-driven, the historical gross water duties were coumdcredtorepresem '
the actual requircments of the water users. This demand-driven fature was
considered to make interaction with the waler usersunnecessary at thisstage.
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In all these assessments, cultivation of rice was assumed to be the only
preference of the water users.

The assumptions used in these calculadons (described in Annex 2) had
been evolved from the cooperation between the Senior Irrigation Engineer
and the Water Management Consultants and they were laid down by the
Senior Irrigation Engineer in a spreadsheet program to facilitate speedy
calculations. There had becn some disagreement between these two parties
concerning the assumptions to be made. The impact of the disputed issues
on the estimated theoretical peak water requirements was, however, rather
minor except for the assumptions regarding seepage and percolation.

Despite these disagreements, the Sentor Irrigation Engineer, in the end,
mainly followed the advice of the Water Management Consultants, because
this absolved him from any responsibility for possible crop failures.
Moreover, the Senior Irrigation Engincer was satisfied with the evolving
relation between the actual and theoretical overall seasonal water duties for
the Right Bank and Left Bank main canal subsystems. On account of this
correspendence of gross water duties, the assumptions regarding the specific
parameters that led to the theoretical water duties were less relevant anyway.

While the Water Management Feedback Center did not seek any
interaction with the water users to assess the actual irrigation requirements
as perceived by it for the cultivation of rice, it also did not interact with the
water users or their representatives to assess their requirements in terms of
the cultivation calendar. Instead, as for yala 1988, the water user
representatives attended the distributary-channel-level and project-level
meetings of the Irrigation Management Division and discussed the
information on the rcquired cultivation calendar and cropping patterns
gathered through special forms prepared for every field channel. These
project-level meetings decided on a preferred cultivation calendar, which
was presented by the waler users at the preculiivation meeting. These
proposals of the water user representatives reflected the optimum cultivation
period (from an agronomic point of view) to obtain a good harvest, a distrust
toward the lmrigation Department with respect to the service to be delivered,
and a preference for rice cultivation.

Prior to the precultivation meeting, seasonal allocation plans were
prepared separatcly by the Senior Irrigation Engineer, the water user
representatives and the Irrigation Management Division. The
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distributary-channel-level meeting and project-level meeting of the
Irrigation Management Divisions were not atiended by those officials of the
Irrigation Department, specifically the Senior Irrigation Engineer of the
Water Management Feedback Center who had responsibilities in the
preparation of the seasonal plan.

The Project Manager and the water user representatives of the Irrigation
Management Division for the New Areas learned, informally, about the
proposals or plans of the Trrigation Depariment regarding the cultivation
calendar. However, the Project Manager of the New Areas formally
supported the opinion of the water users in all situations — whether
reasonable or not — in order to maintain the function of the Irrigation
Management Division as a forum for the opinions of the water users, or, at
least, of their representatives.

The fact that the opinions of water user representatives were promoted
showed that the field-channel-level water user groups of the Irrigation
Management Division were rather weak. A small survey by IIMI revealed
that “many of the ordinary farmers were not aware of the role of the
organization, their own role, or the role of the {field-channel leader] in it”
(IIMI 1989b, 37). And it appeared that 90 percent of the farmers did not know
who their farmer representative was (Somaraine 1989). The same researchers
concluded that there existed “a vast communication gap between the farmers
and farmer representatives as well as between officers and farmers™ (TIMI
1990, 70).

Some of the factors that led to this weakness were the hasty selection
process of the leaders, the absence, at the early stages, of institutional
organizers to facilitate the group processes at field-channel level and the
top-down approach to implementing the program (1IMI 1988, 74).

Thus, the representativeness of the water user representatives for the
interests of the water users could be doubted, especially at the distributary
and field-channel levels. However, for the seasonal decision-making
processes, the demand side mainly covered the cultivation calendar for
different tracts, opinions about which could be assumed to be adequately
represented by those waler user representatives of the Irrigation Management
Division.
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Matching of Supply and Demand into a Seasonal
Allocation Plan

Technical aspects. The matching of supply and demand for the overall
system was preceded by the allocation of the total volume of the seasonal
water requirement to the Ellagala system from the Lunuganwehera
Reservoir, because of the de facto priority rights that had been given to
Ellagala by the Government of Sri Lanka.

Further matching of supply and demand for different tracts of the New
Areas takes into account the estimated theoretical demand — adjusted to the
historically established gross water duties — and the remainder of the
estimated available seasonal supply. If the storage in the Lunuganwehera
Reservoir was much less than the estimated total demand, the cultivation
risks were calculated for the different number of fracts to be irrigated. These
risks were again based on the unreliable probability curves given by the
Water Management Consultants in the Water Management Strategy Plan
(see page 36). During the time of observation for this study, the Badagiriya
system was allocated water from Lunuganwehera, only if excess water
resources were available after the allocation of the requirements for the
Ellagala system and New Areas.?

Managerial aspects. A short description of the actual seasonal allocation
decision-making processes during yala 1988 and maha 1988/89 as well as
an elaborate description of the different steps in the seasonal allocation
decision making in the Kirindi Oya system are given in Annex 3. The
following section gives a concise summary of this annex.

The first step in the seasonal allocation planning was {as described earlier)
the calculation of irrigation requirements by the Senior Irrigation Engineer
of the Water Management Feedback Center. Since the gross water duties had
been established in a demand-driven mode of allocation during earlier
cultivation seasons, no interaction between staff of the Irrigation Department
and the water users was considered necessary at this stage by the Irrigation

3 During 1990, this situation was reversed by intervention from the highest political levels
and the Badagiriya system was given preference in water allocation.
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Department. These water duties also implied the cultivation of rice, generally
preferred by the water users. No interaction took place at this stage to
determine a preferred cultivation calendar. Without any such interaction, the
Water Management Feedback Center developed a proposed seasonal plan,
including envisaged water duties, cropping pattern, staggered cultivation
calendar and involved cultivation risks. This proposal was forwarded to the
Chief Resident Engineer.

The Chief Resident Engineer matched the proposed dates w:th lhe
required maintenance activities, whereby the maintenance activities got
more priority if they conflicted with cultivation interests. After the
incorporation of the maintenance activities in the calendar, the proposed
seasonal plan was forwarded by the Chief Resident Engineer to the
Government Agent of Hambantota District. S

The Government Agent consequently organized precultivation meetings
for every tract (New Areas) or reservoir (Old Areas). These precultivation
meetings were meant to get a first understanding of the requirements of the
water users regarding the seasonal allocation plan. Before these
precultivation meetings were introduced, the seasonal allocation planning
was done separately by the Irrigation Department and the Irrigation
Management Division. Then, the demand assessment regarding the
cultivation calendar and cropping pattern had been done only by the
Lrrigation Management Division, through the distributary-channel-leveland
project-level meetings as described earlier (page 39). In the absence of any
interaction at this stage, this seasonal planning by the water user
representatives and the Project Manager had little influence on the plans of
the Irrigation Depariment at these preparatory stages.

The decisions that have evolved from these two isolated dec1smn-makmg
processes came together for the first time at the precultivation meeting and
if they did not match — this refers, in practice, mainly to the cultivation
calendar — the proposals of the Irrigation Department were, in general,
pushed by the attending officers for a number of reasons. Of these, the first
was that the Irrigation Department was held responsible for the successful
implementation of the plans. The second was that most agency staff did not
like the rather political role of the Project Manager of the Irrigation
Management Division for the New Areas, who always supported the water
users’ demands, even if those demands were unreasonable or insulting to the
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agency staff (see also Annex 3). The water users, in their turn, could comment
on and make tentative decisions on the proposed areas to be cultivated, the
crop varieties to be cultivated and the cultivation calendar.

The outcome of the precultivation meeting was subsequently discussed
at the Project Coordinating Commitiee with the officers of different line
agencies and with the Project Managers of the Irrigation Management
Division, AL this meeting, the officers agreed on a proposed plan for the
season which, according to the Sri Lankan regulations, had to be authorized
by the water users at the cultivation meeting. As at the precultivation
meeting, the proposals of the Irrigation Department were pushed at the
cultivation meeting too, and any opposition of the water users was played
down. Until Yala 1988, the water users had to agree to the proposed seasonal
plan as they were unable 10 influence any changes in the proposals by the
Irrigation Department during precultivation and cultivation meelings. Inlater
seasons, however, the water users started to push their own cultivation
calendars, which led to many conflicts, as has becn described in Annex 3 and
in IIMI 1990, 55.

In August 1988, the Project Coordinating Committee decided to form a
Subcommittee of the Project Coordinating Committee to discuss the seasonal
allocation plans in more detail. This decision was made after a dragged on
reluctance to pay much attention to the seasonal planning by the staff officers
of the Irrigation Department and the Land Commissioner’s Department. It
was only after conflicts arose (Annex 3) that these officers finally accepted
the complexity of the different interests in the seasonal allocation planning,
especially in view of the future necessity to introduce subsidiary field crops,
and subsequently delegated this seasonal planning Lo a speciai subcommittee,

Like the Project Coordinating Committee, this subcommittee was chaired
by the Project Manager (Scilement). The Chief Resident Engincer, the
Project Managers of the Irrigation Management Division, and the
representatives of the Department of Agriculture (Extcnsion) and the
Agrarian Services were members of this subcommittee. The efforts of the
Project Manager of the Irrigation Management Division for the New Areas
to let the water user representatives participate in this meeling were opposed
by most officers, just as they opposed their participation during the Project
Coordinating Committee. The Project Managers of the Irrigation
Management Division themseclves were supposed to be sufficient
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representation for the opinions and preferences of the water users. Thus,
while this subcommittee provided for a more careful preparation of the
seasonal planning between the agencies, the divergence of expectations of
the water users was not tackled at all,

During 1989, the Subcommittee of the District Agricultural Committee
became operational as well. This suobcommittee was adecision-making body, -
provided for by the INMAS Program for the agricultural programming and
implementation in the district. In principle, the same officers who were in
the Project Coordinating Committee attended this meeting. Farmer
representatives from all projects in the district also attended this meeting.
However, the Chief Resident Engineer and the Project Manager (Settlement)
of the Kirindi Oya system did not attend it, because they did not have any
involvement in the district administration.

As the Kirindi Oya system was still under construction, the agricultural
planning could not be considered separately from the ongoing construction
activities by the same staff. Without a complete separation of these activities,
the Subcommitiee of the Project Coordinating Committee seemed indeed
more useful than the Subcommittee of the District Agriculiural Committee,
However, an advantage for the water users of the Subcommittee of the
District Agricultural Committee was its legal basis in the Irrigation
Ordinance. On the other hand, for the agencies involved in the construction
of irrigation and land setlement infrastructure, this legality appeared tobe a
disadvantage, for without it their construction priorities would have been
better represented.

An improvement in communication between the Subcommittee of the
Project Coordinating Committee and the Irrigation Management Division
was tried out at a iater stage after the personal intervention of the Director of
the Irrigation Management Division. This led finally to the attendance of the
water user represcntatives at the subcommittee. Despite this improvement,
the subcommitlees, on their own, appeared to be yet unable to tackle the
problem of the divergent expectations of the water users and the agencies
(IIMI 1990, 54).

The aforementioned problems of lack of coordination were evinced from
the personal conflicis between the Project Manager of the Irrigation
Management Division and the Project Manager (Setllement); this sitnation
improved with the arrival of a new Project Manager (Settlement) (ibid., 51).
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Implementation of the Seasonal Allocation Plan

Technical aspects. Five days in advance of the agreed dates, the water issues
to the Right Bank main canal had begun, so that the canal was filled up before
the agreed dates. The initial discharge into the main canal was about 30
percent of the discharge required for land preparation, because of delays in
the use of water by the farmers. Many farmers in the New Areas of the Kirindi
Oya system were nonresidents, who came to the project area only when the
water issues actually started. Moreover, delays in land preparation were
attributed by the water users to delays in the supply of inputs and credits.

Managerial aspects. If the water users complained that the 30 percent
discharge was not sufficient, the Water Management Feedback Center
gradually increased the discharge to 100 percent. The Irrigation Department
does not intensively monitor the progress of the land preparation in the
different distributary-channel systems, because such delays are considered
to be determined mainly by external factors like the untimely availability of
inputs and credits.

The role of the Irrigation Management Division in the Kirindi Oya system
in facilitating the availability of these inputs and credits io farmers and the
cleaning of field channels o reducc delayed land preparation was not
impressive; “the Division has failed to attend to these functions because of
lack of line agency cooperation and because its main focus has been on
irrigation problem solving [i.e.,issues rclated to faulty construction]. It could
be seen that the cultivation calendar agreed upon was not adhered 1o in any
of the seasons and as a result walter issues had 1o be extended.” (IIMI
1990, 51). Neither the Irrigation Department, nor the Irrigation Management
Division made much effort to reduce delays in the land preparation within
the different distributary-channel subsystems.

Mutual Adaptation of the Technical and Managerial
Aspects

Demand assessment by the Irrigation Department was limited (o the gross
water duties, which werc derived from the historical measurement data of
the demand-driven allocation to the Right Bank and Left Bank main canals.
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Further demand assessment in terms of cropping pattern and cultivation
calendar was done separately by the Irrigation Management Division without
the attendance of responsible Irrigation Department staff. This lack of mutual
adjustment of the parallel seasonal planning processes between the Irrigation
Department and the Irrigation Management Division led to divergent
expectations regarding the cultivation season. During the period -of
observation, these divergent expectations clashed in the precultivation and
cuitivation meetings where effective exchange of ideas was impossible.

If the seasonal planning of the Irrigation Department and the Irrigation
Management Division were more integrated, communication between the
two sides alone would have reduced the frustrated feelings to a large extent,
and would have increased the likelihood of evolving the required trade-offs
by both sides on water duties, cultivation risks and especially, the cultivation
calendar,

The overall impact of the different subcommittees in reducing this
divergence of expectations between the agencies and the water users on the
scasonal allocations appeared to be limited (IIMI 1990, 17); the
subcommittees alone could not cope with the required mutoal adjustment of
the planning processes of the Irrigation Department and the Irrigation
Management Division. The expectations of the water users, as laid down in
the seasonal ptan of the Irrigation Management Division, were, however, an
essential part of the demand; with the given water resources, matching of
supply and demand should essentially focus on real-life demands rather than
on theoretical water requirements and maintenance interests alone.

In the developed countries, these theoretical water requirements might
give reliable information on the demand, or if not, the deviations could be
corrected with a phone call from the involved water user. However, in a
system with a vast number of smallholders lacking communication facilities,
and with unreliable feedback on realized deliveries or water conditions of
the individual fields, these calculations seem less relevant. Its application
also diverts attention and efforts from the more important assessments of the
actual demands. :

An indifference and an unwillingness on the part of the siaff of the
Irrigation Department and the L.and Commissioner’s Department to put
much serious management inputs into the communication with the water
- users were important underlying causes. Their unwillingness might have



ALLOCATION CONCERN:SEASONAL ALLOCATION PLAN 47

been partly caused by what Moore has described as elitist feelings of
engineers toward farmers and other agencies (Moore 1980b, 103). In
addition, many engineers had an explicit aversion toward the “interference”
of the Irrigation Management Division in their work, and many even
considered the Irrigation Management Division as a rival who wanted to get
tid of the Irrigation Department in the long run.

In the Kirindi Oya system, these behavioral aspects and fears were
strongly reinforced by a priority for construction and maintenance targets,
which gave important opportunitics for the management inputs of many
agency staff. Strongly related to this were the justified fears of the staff of
the Irrigation Department and the Land Commissioner’s Department that the
water users would come forward with undesired criticism of the quality of
construction of irrigation and settlement infrastructures.

The indifference was also expressed in the approach of the Irrigation
Department staff toward its own credibility in the eyes of the water users.
For example, Merrey and Somaratne (1989, 28) describe a crop failure
during 1986/87, for which the water users partly blamed the Irrigation
Department for spilling the water in order to repair the spillways of the
Lunuganwehera Reservoir, a year after its inauguration. The water users
were not informed of it at any stage — before or during the repair, during
the waler scarcity, or after the crop failure — why this water was spilled or
why this repair was so exigent.

During the period of observation of this study, the Irrigation Department
on several occasions came up with unrealistic proposals that were certainly
not aimed at increasing its credibility. During yala 1988, for example, the
staff of the Irrigation Department first wanted to grow short-term subsidiary
field crops even though there was enough water for rice cultivation in the
reservoir and they knew that all institutional factors needed for growing
subsidiary field crops (crop insurance, marketing, knowledge of operating
the system for subsidiary field crops, etc.) were not available.

Later, when they were forced to move ahead with the cultivation for maha
1988/89 before they were able to finish their maintenance work, they
continued to complete the work beyond the agreed starting date for
cultivation without informing the water users (who had proceeded with
arranging labor, tractors, etc.), the Government Agent or the other related
agencies.
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This attitude and consequent reduced credibility of the Irrigation
Department staff with regard to the seasonal allocation decision-making
processes made effective communication between the Irrigation Department
and the water users difficult. Moreover, the implicit — but obvious 0 the
water users and the other agencies — priority for construction has made the
water users suspicious about the motives of the Irrigation Department in
proposing certain dates, especially after the drought years. This attitude led
to processes that were even more unsatisfactory and time-consuming for the
Irrigation Department. For example, even if the Irrigation Department was
correct in claiming that some mainienance works could not be postponed
(e.g., the work on the main canal, in September 1988, because of financial
reasons as described in Annex 3), the water users did not trust the Irrigation
Department. As a result, no compromising was possible as the water users
insisted on what they perceived as their interest without relying on the
expertise and concerns of the Irrigation Department.

The agencies thus lost control over the seasonal allocation processes and
the Irrigation Department depended on whatever the water users decided at
the cultivation meeting. In the cultivation meeting of maha 1989/90, for
example, the water users decided that all areas would start cultivation at the
same time, even though the Lunuganwehera Reservoir was almost empty.
Although the Irrigation Department protesied and proposed the
postponement of cultivation for some time, the Government Agent and the
Irrigation Department did not dare to overrule the decision of the water users
and were forced, due to the lack of water, to stop the water issues 10 tracts 2
and 5 a week after the tand preparation had started.

Ultdmately, this attitude led to increased problems for the involved
agencies as they forced the water user representatives and the Irrigation
Management Division to make their preferences known in other less
regularized ways. Moreover, the department lost its credibility with the water
users; it is exactly this credibility that would be needed, if the Irrigation
Department wishes to improve the water delivery performance, cropping
intensity, and productivity of the whole system,

The seasonal allocation planning in the Kirindi Oya system was focused
mainly on the cultivation calendar. The cultivation calendar was the most
easily accessible item for the water users, and the allocated water duties were
generally demand-driven and thus satisfactory. However, apan from the
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ineffective communication, there was no reason why the decision making
regarding the other allocation parameters (i.e., cultivated extents, water
duties and cultivation risks), should be done solely by the Imrigation
Department, and mainly by the Senior Irrigation Engineer. The Chief
Resident Engineer, and through him the Government Agent, were informed
about the assumed water duties and the cultivation risks involved. While the
water users and other agencies might have had a vague idea of these issues
over the years, they did not possess sufficient understanding of the issues and
trade-offs.

The assumptions regarding the average water duty and cultivation risks
were considered either too high or oo low by the water user representatives;
if the Irrigation Department could have shared this information with them,
they could have seen for themselves what the consequences of certain
decisions were for their own subsystems in terms of water duty and
cultivation risks, as well as for the overall system in terms of productivity.
Though the Irrigation Department was responsible for the implementation
of the envisaged program, it was questionable whether the Irrigation
Department alone should have held this responsibility and faced the risks
involved.

Interaction between consultants and the Irrigation Department. The
Water Management Consuliants had only a limited and indirect role in the
seasonal allocation decision-making processes through their Waler
Management Strategy Plan and the Operation and Maintenance manual.
Some remarks must be made, however, on the relevance of these manuals
and the processes that have led to them.

The manuals of the consultants envisaged several scenarios of cropping
patterns and calendars under different water availability situations at the
beginning and during the season. Such planning tools could have been
relevant Lo decision-making processes in the Kirindi Oya system, only if the
criteria used in them reflected the criteria that had to be used in reality by the
Irrigation Manager. Thercfore, it was a pity that no matching of the critenia
used by the external consultants (maximization of productivity per quantity
of water and thus, maximization of the system productivity only) and the
Irrigation Department (reduction of cultivation risks for the individual water
asers resulting in a conservative aliocation of land for cultivation) had taken
place, and it had ultimately made this planning tool completely theoretical.
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At the time the Water Management Strategy Plan and the Draft Operation
and Maintenance Manual were written, the interaction between consultants
and the Irrigation Department staff was rather ineffective. The consultants
complained of insufficient cooperation extended to them by the Irrigation
Department staff in their work. In fact, initially, the Irrigation Department
staff had resisted their role. Moreover, it appeared that the autitudes of the
first group of consultants had contributed to worsen this lack of cooperation,
However, at a later stage, the interaction improved. The final Operation and
Maintenance Manual was more practical than the earlier draft for it
incorporated several managerial realities of the Kirindi Oya system.

The Terms of Reference for the consultants were rather inconsistent and
ambiguous in many ways. For example, though it mentioned “assisting the
Irrigation Department to formulate a long term strategy for water
management of the Project” (AHT/SCG 1987, A:2:4), it said little about how
the consultants should interact with the Irrigation Department staff, or
whether their criteria should match managerial realities in the Kirindi Oya
system, Although the Irrigation Department did not call for foreign technical
assistance — at least during the construction phase — the donor, on the other
hand, is said to have demanded that the loan he withheld if the former would
not accede to their terms. Such an approach would not have been conducive
to a healthy atmosphere for “assisting the Irrigation Depariment to develop
a long term strategy for water management in the Project” (ibid.). This
created a rather difficult work situation for the consultants.

Institutional support from national levels. The priority for construction
activities was not restricted to the project level. Guidance, monitoring and
evaluation of the Kirindi Oya system by the head: office of the Irrigation
Department focused on construction aspects only. The head office staff who
visited the project were interested only in the construction aspects and not in
the actual utilization of the new system. Elaborate monitoring and evaluation
systems existed as regards the construction progress (Wimalabandu et al.
1985). The Project Coordinating Committee and the Central Coordinating
Committee also focused their attention on the construction and neglected the
agricultural implementation.

This institutional focus on construction resulted in a lack of guidance for
the responsible decision makers in better decision-making technigques and in
scanty interest, appreciation, or support for their actual performance in the
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seasonal decision-making processes. Not even the minutes or decisions of
the relevant meetings were monitored by the head office. The only
performances measured by the head office were the seasonal duties for the
overall system, extents cultivated, and the planned and realized cultivation
calendars. This performance monitoring has not been evaluated, because it
was considered system-specific and subject o varying rainfall intensities.

It required an unlikely individual motivation of a staff member to do a
good job without institutional support, in face of the opposition of colleagues
when construction and cultivation interests conflicted, with the water users
seldom satisfied whatever the performance was, and with the constant
possibility of interventions by politicians. A more likely choice for a
responsible decision maker was to maintain a low profile, and continue it
¢ven after the construction was completed.

In contrast to this limited institutional support, the benefits of a shorter
cultivation season through better adherence to the cultivation calendar could
have been enormous. For the Uda Walawe system, for example, it had been
calculated that a reduction of the cultivation periods by belter monitoring
and evaluation of the land preparation could have led to additional annual
water savings of approximately 9 percent for each week per scason. For two
weeks per season, the related benefit-cost ratio could be as high as 192,
provided the water saved would be used for additional cultivation (Kikuchi
1990, 2). The related bencfits could be as high as *“a 3-month-salary-worth
bonus...to all employees, or a 12-month-salary-worth bonus to the water
management related employees” (ibid., 3). For the Kirindi Oya system, the
calculation of such benefits appeared less easy, but the size of benefits of a
shortening of the cultivation season would be similar, Moreover, in contrast
to the Uda Walawe systern, the irrigation infrastructure in the Kirindi Oya
system was readily available to utilize water savings for additional
cultivation in the then water-short command area.



CHAPTER 4

Allocation Concern: The In-Seasonal Allocation

THE SEASONAL ALLOCATION decisions in terms of the arca to be cultivated,
cultivation calendar, cropping pattern, the envisaged water duties and
cultivation risks for dilferent subsystems provide the starting points for the
in-seasonal allocation decisions. The seasonal allocation decisions are taken
only once during the season — with perhaps some adjustments during its
implementation, i.e., land preparation -— while the in-seasonal allocation
decisions are, in principle, taken more frequently during the scason.

In-seasonal allocation requires assessment of the supply to the system as
a whole and the supply for different subsystems. This assessment can
incorporate supply parameters such as rainfall in the catchment area,
hydrological simulations, actual inflow, storage or level in reservoirs, and
storage-or level in upstream canals. The frequency of the assessment of the
supply can vary from continuous to ad hoc, and this frequency may depend
on (he water availability situation (abundant, tight or short).

The demand during the season is made up of different requirements fof
irrigation and nonirrigation purposes of the water users, the politicians and
the staff of the involved agencies. These requirements may refer 10 demand
parameters, such as the areas 10 be irrigated, the water duties, the cropping’
pattern, the cultivation calendar and the related cultivation risks for the
different subsystems.,

The assessment of demand can be based on such parameters as cultivated
area, on-farm vertical percolation and lateral seepage rates, canal scepage
rates, expected and actual rainfall in the cultivated command area, canal
operational losses and evaporation from crops. It can also be based on the
water level at the head of the concerned subsystem or on the requests of the
water users or the politicians. This assessment can be done more or less
frequently and that frequency may also vary with water availability.

Implicitly or explicitly, the water duty relates to the water delivery
performance required or expected by the agency during the season in terms
of, for example, adequacy, timeliness, responsiveness, predictability,
delivery performance ratio, operational efficiency and equity.

53
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Requirements with respect to water duty, cropping pattern, cultwatzon. S

calendar and related cultivation risks may also directly or indirectly repmen{‘;:
demand preferences with respect to the input of labor in irrigation and
agricultural practices (i.e., potential and preferred farm power), factor-

substitution (e.g., water for insecticides), and related:agriciltiral -~ -

productivity. On the other hand, the expected water delivery performance R
may implicitly or explicitly incorporate the preferences of the agency staff ?:.; :
(e.g., minimization of management input, minimization of acceum;ahlht
toward, or interaction with the water users and the politicians). -. G
Allocation decisions have to be preceded by a maiching of supply-and -
demand. If demand is larger than supply for the overall system or:for the -
different subsystems, prioritizing may be required amongi he -
abovementioned parameters that determine the explicitand implicitdomand -
requirements of different subsystems. The allocation decision makm nay - .
also require prioritizing among the different subsystems. The allocation
decisions with respect to water duties may be made more or less. frequently; ~
these may also vary with the availability of water. The allocation decisions
in terms of operational targets for conveyance and distribution for the. water
flow regulation may be expressed in an explicit or implicit. wate;r schedn&e' -
for different subsystems that may or may not incorporate the hydraulic:and =
managerial responsiveness. The responsiveness used may be-based ‘on
assumptions, experience, feedback, historical data or a combmatmn of all S
these, possibly with some form of statistical analysis. T

THE DECISION-MAKING PROCESSES

Supply Assessment

Technical aspects. The in-scasonal assessment of the supply 10, lhc who]e_'i .
system has been done in the same way as the seasonal dsscssmen as -

monitoring of the water lcvcl in the Lunuganwehera Reservo::
daily. Inflow data for the reservoir were collected on a biweekly basis. A
on rainfall in the caichment area were collected by the Hydrology Dmsncn, :
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of the Head Office of the Irrigation Department and were not made available
to the Water Management Feedback Center,

The supply available to the branch canal and distributary and field
channels has been assessed by the water levels in the upstream canals. In
principle, this water level should have been constant at full supply depth,
which was the control water level for the offtake structure. However, in
practice, the water level appeared to fluctuate, especially toward the tail end
of the canal. Since the water levels fluctuated more at the tail end of the main
canals, the assessment of the water level occurred more frequently at the tail
than at the head of the main canal. Officially, this assessment should have
been done twice a day; nevertheless, in practice, it has been observed to
happen once in every 3 or 4 hours (Malaterre 1989, 18).

The difficulties of assessing the supply to the distributary channel caused
by fluctuations of the waltcr level in the main canal were compensated partly
by alarge safety margin in the allocation to the distributary channel and partly
by the temporary reduction of allocations 1o some ficld channels.

Managerial aspects. The first step of the in-scasonal allocation decision
making was the assessment of the available supply to the overall system by
the Senior Irrigation Engineer of the Water Management Feedback Center.
The Irrigation Department did not have rules to determine how this supply
should be assessed. In the Kirindi Oya systemn, this assessment depended on
the Water Management Feedback Center, partly based on advice from the
Water Management Consultlants.

Demand Assessment

Technical aspects. The in-seasonal demands of the overall system and of the
different subsystems have been assessed theoretically by using the same
method of calculation of theoretical water requircments as for Lhe seasonal
assessment. The same eslimates and assumplions given in Annex 2 were
used. In addition, feedback of measurement data of water deliveries made to
all distributary-channcl subsystems was cnvisaged by the Water
Management Feedback Center to provide forregular, if not daily, monitoring
and evaluation opportunities of these theoretical assessments.

Actual feedback appeared unreliable for two reasons, First, approximately
30 percent of the measuring structures along the Right Bank main canal were
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broken- or submerged (AIMI 1989a, 82) And, backwater that
many  distributary channels affected the measuring weirs
measufements unreliable. Under these conditions overesti
discharge were given by the theoretical weir equation used by
Department (ibid.). Second, cross-checking: of the meas
stopped, because of the unreliable performance of the gate !cnd
job...

Asa tesult, these theoreucal assessments of l;he irrigation faq
had no practical value in the in-seasonal assessment of demand,
assessment of demand of the Right Bank and Left Bank maincaf
result of the localized demand assessments for the bral
distributary-channel and ficld-channel subsystems. The de
field-channel subsysiem has been assessed at least twice a day at
levelabove the measuring weirs of the field channels and also at the reqiie
of the; water users of those field channels. :

Similarly, the demand of the distributary-channel subsys 5
assessed by the water Ievel above the measuring weir and at themquesm for ©
more or less water to the field channels. The demand of the Righi i '
canal subsystem was assessed by the water levels-along the. my
low water levels occurred usually at the tail end of the main cang
the requests for more or less water at the offtakes to the distribotary channels

‘The actual demand of the field channels has usually been aswssed
way 10 get a continuous flow in the field channel, for continuous issu i
automatic and required less Iabor input. Moreover, it reduced: the need for'i' :
herbicides, as inundation impeded the growth of weeds to a large

Managerial aspects. Demand assessment was done mainty’ asareat 61! L
to complaints. After water issues to distributary channels started, ‘the
maxlmum possible discharge was allocated during land preparm

4 T'hé measuring weirs and baffle walls were broken, mainly on the instructi
Reﬂdem Engineer (Right Bank), because they faced dlfficu]ues in issuing
mm’y ‘of the distributary channels during land prepamum and miore witet &

“if these structures were broken. The difficulties in issuing thése peak dischi
to blocking of the baffle walls by weeds and underestimation of the design dis
overall Right Bank command area (as well as for individual dlsmbuuly ch
leverll reasons which are given in chapters § and 9.
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assessment of the actual irrigation requirements of the distributary and field
channel subsystems has been done at all during land preparation, It was only
after all the water users have completed land preparation, the overall
allocation was reduced somewhat and demand assessment along the
abovementioned lines took place as a reaction to the water users’ complaints
to the gate tenders or to the Resident Engineer’s office. The waler users
preferred a continuous issue to their field channel, but if the discharge in the
distributary channel did not atlow this for aii field channels and this discharge
could not be further increased, the gate tenders, at the requests of the water
users, implemented a demand-driven ad hoc rotation between field channels,

The demand assessment for the main canal did not occur during land
preparation either, becausc then all canals, including the main canal, were
overloaded with the maximum possible discharge. Once the land preparation
was completed, the main canal discharge had been reduced and demand
assessment occurred by trial and error, i.¢., through reactions to complaints
of the water users expressed to the Resident Engineer’s staff. In addition, a
regular monitoring of the actual water levels along the main canal was done
in an approximai¢ way by the staff of the Water Management Feedback
Center.

Matching Supply and Demand into In-seasonal Allocation
Schedules

Technical aspects. The in-seasonal matching of supply and demand was, as
in the seasonal matching, preceded by the allocation of the total demand of
the Ellagala system from the Lunuganwchera Reservoir. For the New Areas,
matching of supply and demand tock inito account the residual supply to the
overall system as well as the theoretical demand that had been adjusted to
the overall gross water duties. The allocations were laid down in water
schedules containing the allocations to all subsystems for the whole
cultivation season from the moment of completion of land preparation.
These scheduled allocations assumed that the water users along a field
channel would rotate a one cusec (i.e., 28.3 1/s) discharge during a certain
allocated period. This fixed allocated period was again a part of a rotation
along the distributary channels, The discharge to the main and branch canals
and distributary channels was scheduled to be continuous. The schedules
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were thus specific in the discharge and the duration for all canals:The. -
scheduled atlocationsalong the distributary charninels and field channe wite
of the “fixed duration-fixed discharge” type and were aimed at Savihg wafer:
through more conirol of the delivery of water volumes. Within thi C
chaniel this increased control were to be realized by the water users '
themselves. The schedules were, in principle, not changed anyimore during -
the season, even if the supply available to the overall system fell sheﬁo e
theoretical demand.
Managerial aspects. Based on the decisions made at’ the cukw
meeting, the Senior Irrigation Engineer caloulated the theoretical water use
requirements of all subsystems. The allocations to different subsysténis were -
laid down in the water schedules that were fixed for the whole season. These
water schedules formed the operational targets for the actual waiér Alow,
which was regulated by the Resident Engineer’s staff. At the sart of the -
season no interaction between the Water Management Feedback Center and '
the water users or the staff of the Resident Engineer took: place: regardmg‘ :
these schedules. Deviations of the actual allocations from the ‘scheduléd
allocations were supposed to be monitored by the Resident Engu’neér an& the _
Water Management Fecdback Center, but adjustments by the’ Watér
Management Feedback Center occurred at the beginning of the next season
only. Such adjustments have not taken place frequently, because acoal wa‘w:
deliveries did not correspond at all with the scheduled deliveries; In—seasonal
changes were the responsibility of the Resident Engineer's staff, who were
expected to broadly adhere to the water schedules of {he Water Management-
Feedback Center. -
In his scheduling, the Senior Irrigation Engineer 1mphmtly used 'e :
criterion of equitable water distribution among all the water asers and afl
subsystems, laking into consideration the prioritics described for the sedsoral
allocation decision making (Annex 3). Thereby, he tried to minimize i
cultivation risks for the water users by keeping his estimates on the saf¢ side; -
and at the same Lime, sirove (0 economize on water use by schedf'
rotational deliveries. :
There were no official requirements for the Irrigation Departmem to ﬂo _
this scheduling, except for the stated preference for rotationat delive ‘
the Technical Guidelines (Ponrajah 1988, 244). The Asian’ De‘vclo
Bank (ADB) was more explicit in the implementation of rotataf _ai iSstied
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loan covenants (ADB 1982, 39 and 48). This requirement directly evolved
from the assumptions regarding the future water delivery performance during
the planning and designing stage (ibid., 39) will be described in Chapters 8
and 9. The Senior Irrigation Engineer adhered to these requirements.

Implementation of the In-seasonal Allocation Schedules

Technical aspects. While the water schedules were, in principle, not changed
during the season, they did imply some changes during implementation. One
change envisaged in these schedules was that which followed a heavy rainfatl
exceeding 75 mm, when the allocations to the command area were stopped
for seven days and, after five days, water was issued for two days to refill
the main canal. Thus, the same fixed rotational allocations, as laid down in
the water schedules, could be maintained after such heavy rainfall. The 75
mm rainfall limit represented a rule of thumb of the Irrigation Departmem.5
The rainfall was measured at four locations in the command area: the
Lunuganwehera dam site, tract 5 on the Right Bank, tract 2 of the Left Bank
and Tissamaharama. Due 10 the high spatial variability of rainfall, the actual
assessment of rainfall in the Right Bank area could be erratic as will be
described later. Another such change was the reduction of the cultivated area
at a certain moment, if crop failure in that area could not be prevented.

The operational targets for conveying water along the matn canal were
laid down in a standing order of the Irrigation Department. This standing
order required the water level upstream of all cross-regulalors to be of the
same level as the side walls of the cross-regulators, i.e., at full supply depth.
This full supply depth was the control water level for the offtakes to branch
canals and distributary channels.

However, in actual practice the operational targets laid down in water
schedules for distributing water were not met at all. Rather, the schedules

5 This rule of thumb also prescribes an interruption of three days for sandy soils and seven
days for clayey soils. From these rules, the Senior Irrigation Engineer derived, at first, an
interruption of five days for the Kirindi Oya system. However, later he introduced the seven-
day interruption, probably because it would enable him to maintain the same water
schedules beuer.
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were uscd by the Senior Irrigation Engincer only for monitoring and
evaluation of the actual allocations through the head sluices to the Right Bank
and Left Bank main canals.

Managerialaspects. The processes related to the implementation of water
schedules in the Kirindi Oya system are described in detail in Annex 4. The
following section will give a concise overview of these processes,

The water schedules of the Water Management Feedback Center,
recorded in special forms, were submitted to the Resident Engincer’s office.
The staff of the Resident Engineer had to ranslate the scheduled discharges
into target water levels by means of a theorctical weir equation; This
calculation and the subsequent distribution of the forms to the field staff and
water user representatives were not done effectively during maha 1987/88
by the Resident Engineer’s staff. Neither did they try to implement the
scheduled rotations in a serious way. Instead, they preferred to minimize their
Own management inputs into the water delivery process by completely
delegating the actual aliocation to the gate tenders, who were instructed to
give the water users as much water as they wanted. The staff of the Water
Management Feedback Center had no influence over these processes,
because the gate tenders were administratively under the Resident Engineer.

Atthe beginning of the cultivation season, the actual in-seasonal matching
of supply and demand started without any assessment of the demand.
Therefore, the first allocation to the Right Bank main canal was arbitrarily
fixed at 30 percent of the design discharge. After this firstissue, the allocation
was increased whenever the actual matching of supply and demand in the
Right Bank command area required a higher allocation through the head
sluice.

The actual matching of supply and demand started at the level of the
ficld-channel subsystem. The allocation to a field channel was estimated by
the gate tenders who, through experience, related a certain water level to an
allocation and it was increased whenever requested by the water users. An
increased allocation to one field channel was compensated by a reduced
allocation to another in order to maintain the required water levels along the
distributary channel. If reduction to other field channels was not possible or
considered too difficult or cumbersome, and the water levels along the
distributary channel became wo low, the allocation 1o the distributary
channel, as a whole, was increased by the gate tender himself. The demand
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for the main canal was assessed by the water levels along the main canal and
also from the requests made to the Resident Engineer’s office by the water
users and the field staff. If these levels were too low — as it was usual at the
tail end — and this could not be solved by the reduction of the allocations to
branch canals and distributary channels; the allocations through the head
sluice would be increased. Thus, instead of a rotational water delivery
method, a combination of continuous and on-demand deliveries was
practiced despite its description as “unsuitable” in the Technical Guidelines
{Ponrajah 1988, 244),

The feedback requirements of this localized matching of supply and
demand were less and during the observation period of this study the only
feedback to the Resident Engineer’s office and the Water Management
Feedback Center on the actual allocations to branch canals and distributary
and field channels was through field visits or through irregular requests of
the water users and the different hierarchical levels of the Resident
Engineer’s staff.

1t was due to the fact that the target issues were unknown to them, the
actual allocations from the main canal to branch canals and distributary
channels could not be effectively monitored and evaluated by the Resident
Engineer’s staff and the Water Management Feedback Center. In fact, the
Resident Engineer’s staff did not carry out any systematic monitoring and
evaluation of these actual allocation processes of the gate tenders.

The Water Management Feedback Center tried to enforce some walter
saving, however, by comparing the actual water issues from the head sluice
to the Right Bank main canal with the scheduled allocations, i.c., with the
theoretical water requirements. Such enforcement through written comments
on the performance of the Resident Engineer (Right Bank) with regard to
water delivery and construction, the performance on water delivery also
being compared with that of the Resident Engineer (Left Bank), could not
be fully effective in the absence of strong institutional support from the Chief
Resident Engineer and the Project Director. Moreover, the Water
Management Feedback Center had no arguments against or desire to refuse,
requests from the Resident Engineer for extra water, because refusal would
have made them also responsible for water shortages within the command
area, whatever the quality and quantity of the Resident Engineer’s
management inputs. Since the Resident Engineer’s staff did not like the
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efforts of the Water Management Feedback Center to obtain more
management inputs from them, they made things worse by neglecting and
obstructing instructions from the Water Management Feedback Center.

Several changes in the organizational setup were tried out by the Chief
Resident Engineer and the Project Director, some of which contributed to
improve the situation slightly, but none of them would give the Water
Management Feedback Center the administrative power it required to have
more control over the actual allocation and water flow regulation processes.

Construction targets got a clear priority from the Chief Resident Engineer
and the head office. On the other hand, similar to what Moore described as
“negative incentives™ for effective interaction with the water users (Moore
1980b, 106), the atmosphere among the Irrigation Department staff in the
Kirindi Oya system was such that activities like farmer training classes were
considered “dirty work” by many officers. The whole attitude of the Resident
Engineer’s staff (for example, toward the calculation of the water levels and
the implementation of the training classes) could be characierized as
something like, “We are instructed to do this, but we do not like it and we
are not going to implement these rotations anyway; so what a waste of time.”

This naturally led to frustrated feelings among the staff of the Water
Management Feedback Center, because it made their scheduling and
monitoring work useless. “To save the name of the Irrigation Department”
they started to monitor the actual allocation processes themselves. This led
to problems, because of the conflicting instructions given to the gate tenders
by the Resident Engineer and the Water Management Feedback Center. The
Water Management Feedback Center, once it realized this, limited its
monitoring 1o the head sluice and operational methods of the gated
cross-regulators in the main canal.

Overall, the minimization of management inputs by the Resident
Engineer’s staff was the most important deciding factor of the actual
allocation processes and consequent operational targets for conveyance and
distribution below the head sluice. Less important was the reduction of
cultivation risks by passively striving for a no-complaint situation. Only the
Water Management Feedback Center used the economizing factor on water
use for the system as a whole, through its “macro-control” on the allocations
through the head sluice,
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Mutual Adaptation of the Technical and Managerial
Aspects

Demand assessment was done mainly by the gate tenders. The Water
Management Feedback Center and higher-level staff of the Resident
Engineer’s office adhered to the officially accepted theoretical water
requirements leaving it to the ficld-level staff to manage the difference
between the supply and the actual demand for water. Consequently, the
higher-level staff did not exert any pressure on field-level staff to economize
on water use in the system during water-abundant seasons. The only available
pressure in this respect was the short-term availability of water at specific
locations and there was no such pressure for head enders, which resulted in
the wastage of waler.

Mainly localized matching of supply and demand led to an oversupply at
the head and undersupply at the tail end of a system or subsystem. The only
way to resolve this problem was to make the matching of supply and demand
less localized through the involvement of higher hierarchical levels.

The establishment of a Water Management Feedback Center provided the
tool, i.e.,an information feedback system, (o the higher-level staff to get more
involved in these processes. However, this tool was not scriously utilized in
the Kirindi Oya system, because the willingness to get involved in allocation
processes appeared 1o be absent among the majority of the staff of the
Irrigation Department in the Kirindi Oya system and the involved staff at the
head office.

The discrepancy between the managerial and technical aspects was made
obvious in the introduction of the rotational deliveries. Whereas the Water
Management Feedback Center was established to schedule these deliveries
and get regular feedback for adaptations, the office of the Resident Engineer
(Right bank) did not even seriously calculate the corresponding waler levels.
The disparity between what the Irigation Department officially stated what
it wanted to achicve, and what it actually achieved through its allocation
deciston-making processes made the allocation strategy ambiguous.

Although they were aware of the discrepancies, this situation was allowed
to continue at all levels by those who were responsible for them. Also, the
staff of the Irrigation Department continucd to talk about rotational deliveries
in public, but they did not actually introduce them. This would certainly not
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have increased the credibility of the Irrigation Department in the eyes of the
water users, the field staff or other agencies. Possible reasons why a clear
decision with regard to the rotational deliveries was not made were that; 1)
the decision was directly linked to funding for the construction of more tracts
(tracts 3 and 4 of the Right Bank) and, 2) 10 the availability of water for the
overall system, A clear decision against rotational deliveries implied higher
walter requirements than assumed. It would not have favored the extension
of the command area, and would have conflicted with construction priorities.

Instead of making a clear decision regarding rotational deliveries, the
actors involved in the in-seasonal allocation let the issue drift. Monitoring of
the in-seasonal allocation by the head office was restricled to the monthly
reports covering the daily issues through the head sluices, the storage in the
Lunuganwehera Reservoir, the cultivation calendar, and the area cultivated.
These monthly returns sent to the head office were filed and preserved and
no other regular or ad hoc interaction occurred between the Chief Resident
Engineer or the Waler Management Feedback Center and the head office
regarding the water delivery performance. However, it so happened that once
during the pericd under study, the Director of Irrigation himself asked the
Scnior Irrigation Engincer why the water duty for the Right Bank and the
Lefi Bank were different.

This was one of the reasons why the description of the decision-making
processes often refers (o individuals; the management was left to individuals
and there was lite guidance, monitoring or evaluation by the Chief Resident
Engineer and the head office. Without guidance, monitoring or support from
higher levels, it was not possible to carry out the in-seasonal allocation as it
had been planned in advance. If the head office did not require feedback on
the water delivery performance and the problems encountered and solutions
found, it would strongly suggest the fact that the head office was not

6 In the opinion of the Water Management Feedback Center, this difference was due 1o the
relatively more attention paid by senior staff of the office of the Resident Engineer (Left
Bank) for allocation and water flow regulation processes. Moreover, as the Left Bank main
canal was much shorter than the Right Bank main canal, the water flow regulation ihmugh
the Left Bank main canal was casicr compared 1o the Right Bank main canal.
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interested in management performance and its outcome. Logically, this
would also not have stimulated staff to improve their performance.

The “macro-control” exercised by the Senior Irrigation Engineer in the
absence of any other managerial controls on the allocation decision-making
processes must be considered as the best feasible approach under the given
constraints. But it caused problems due 1o the lack of feedback and
integration of demand requirements in the allocations from the head sluice.

It has been often stated that it was logical for water duties 0 be much
higher during the commissioning stage of an irrigation system than during
regular operation. Franks and Harding (1987, 261) mention that technical
measures like the consolidation of canal and field bunds as well as the
development of hard pans tends to reduce secpage and percolation.
According to them, the leveling of land due to repeated land preparation
would also have reduced water use over time. The only managerial measure
they recommend in this connection is Lo gain experience in the operation of
the system and control of the water flows.

The allocation processes in the Kirindi Oya system suggested that the
absence of any involvement of any higher-level staff in the decision-making
processes due to the priority given 1o construction targets as the main reason
for the increased water duties, This was, in fact, contrary to the oft-mentioned
importance of good allocation in the early years of an irrigation system 1o
build up confidence and discipline among the water users.

Water user participation. One of the goals of starting waler user
organizations of the Irrigation Management Division was to introduce
rotational water deliveries (e.g., MLLD 1984b, 12). However, in the Kirindi
Oya system the Irrigation Management Division was not at all involved in
the in-scasonal allocation. Even when the implementation of the rotational
deliveries during maha 1987/88 became chaotic, the Irrigation Management
Division did not intervene. Possibly, the mechanisms of allocating water by
the gate tenders and additional ad hoc instructions of hi gher-level staff were
considered to be too inaccessible by the Project Managers of the Irrigation
Management Division for them to play a meaningful role, especially if
short-term results were required to justify the existence of the Imigation
Management Division to the water users and their representatives. Since the
in-seasonal allocation processes were, 1o a large extent, demand-driven, their
participation in matching supply and demand would have contributed
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theoretically to system-wide performance only. It was nota very interesting
and popular target for them as well as for the staff of the Irrigation
Department.

Improvement of the present no-complaint system of in-seasonal
atlocation should be initiated by the Irrigation Department rather than by the
Irrigation Management Division, because the main actors in the decision
making were the gate tenders, who were placed administratively under the
Irrigation Department. Interventions of the Irrigation Management Division
in the no-complaint situation might have caused more delays than
improvements.

IIMI researchers had the impression that the staff of the Irrigation
Department had become more accountable to the water users during the
observation period. They prompted the water users to approach them directly
with their problems, instead of channeling them through meetings of the
Irrigation Management Division, Moreover, the staff of the Irrigation
Department came to use the Irrigation Management Division setup to a
certain degree, by accepting complaints from waler user representatives only,
instead of from individual! water users, --

This practice saved them time, and they enforced more coordination at
field-channel level before the water users would come to the Irrigation
Engineer of the Resident Engineer’s office. Thus, in an indirect way, the
water user groups of the Irrigation Management Division did have some
positive impacts on the in-seasonal allocation, although all staff of the
Irrigation Department would deny this. However, these interactions with the
waler users were marginal compared to what was required for real
improvements in the in-seasonal allocation processes.

The usefulness of technical assistance for in-seasonal allocation
processes. As it was often the case, the donors wanted the development of
an Operation and Maintenance Manual that would give guidelines for the
management of the new Kirindi Oya system. Kredit fur Wiederaufban went
even further by making it a condition to their financial contributions that the
Irrigation Department employ foreign consultants to write such a manual.
The Irrigation Depariment agreed and they even assisted the foreign
consultants by preparing a draft Operation and Maintenance Manual which
was subsequently perfected by the consultants (Irrigation Department
1986a).
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This Irrigation Department manual provides all the basic instructions for
the in-seasonal allocation of the Kirindi Oya system, such as the calculation
of crop water requirements, feedback of realized water issues, eic. The
usefulness of the draft and final manuals to the abovedescribed actual
allocation processes was rather limited, because the instructions were
specific to purely supply-driven processes. How these supply-driven
processes should be executed with the unreliable assumptions of the
theoretical waler use was not described in it.

In addition to the Operation and Maintenance Manual, a Water
Management Strategy Plan was developed to allay the fears of the donors
that not enough water would be available for the entire envisaged command
area. The practical utility of this plan as an actual allocation strategy was of
secondary importance to the Water Management Consultants and the donors.
Because of the divergence of crileria used in the plan from those used by the
Irrigation Department, the plan was not followed in actual practice.

The technical assistance of the Water Managemeni Consullants in the
Kirindi Oya system provided for certain tools like water schedules, a time
frame for rescheduling, and an information feedback setup that coultd be used
to improve the allocation process. The utility of these tools in the actual
processes seems rather [imited just as it is often with consultants’ advice and
reports. Much money, effort and frustration could have been saved, if it
would be possible to establish beforehand, and in a more reliable way, the
desirability, feasibility, utility and acceptability of certain tools.

At present, the utility often depends on individuals, who work in a project,
which makes the ex ante determination even more difficult. Only the
Irrigation Department itself can effectively determine priorities in this
respect and support them with an appropriate institutionai setting (i.e.,
managerial conditions). This aspect will be dealt with more cxtensively in
Chapters 7 10 9. In the absence of such explicit prioritics, the activities of
consultants could have been better focused on specific approaches’in dealing
with imprecise theoretical water use assessments, transforming the
management mode from “fully localized and on-demand” 1o “system-wide
and planned.”



CHAPTER 5

Water Flow Regulation Concern

THE OPERATIONAL TARGETS for distribution and conveyance that have
evolved from the in-seasonal allocation processes constitute the starting
pointof the water flow rcgutation decision making. These targets encompass
requircments with respect 1o the timing, duration and size of waler flows to
different subsystems, ic., water flow delivery and related water flow
regulation. The allocation decision making has 1o take into consideration the
requirements of the hydraulic and related managerial aspects of water flow
regulation.

Efficient water flow regulation requires the proper operation of the
different control structures and related communication facilities. Careful
preparation and calculation of these requircments can reduce the occurrence
of inappropriate operational methods which cause losses and unnecessary
delays in water delivery. The cost of preparation and calculation of
requirements must be outweighed by the benefits of efficient water flow
regulation and delivery.

Preparation and calculation will be useful, especially if iterative processes
occur, as is the case for watcr flow regulation and delivery.

Preparation and calculation of the requirements for water flow regulation
refer mainly to operational methods for control structures and possibly to an
operational plan for the integrated and coordinated operation of the different
structures along canals.

Operational methods {or procedures) cover the timing, frequency, and
size of gate settings of individual control structures necessary 1o realize flow
changes through these structures. These operational methods can vary for
different flow conditions in a canal as, for example, {illing or emptying of
the canal, flow and variation of level, light or heavy rainfall and cmergency
shut-down. The operational method can incorporate differentparameters like
upstrcam and downstream water levels, backwater effects, and
level-discharge curves. These curves can be asscssed through experience,
through theoretical formulae, or through more or less frequent calibration.
The operational methods which can be determined as and when necessary,

69
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and at different hierarchical levels may or may not be laid down in an
operational plan.

An operational plan will indicate how and at what times a particular
control structure in a system or a subsystem has to be operated during a
certain period. These operational plans can be made as and when necessary,
and at different hierarchical levels, Different types of structures (e.g., intake
works, cross-regulators, offtakes, turnouts} may be covered by such a plan.

Once the preparatory stage of the water flow regulation is completed, the
assignment of water flow regulation activities to the staff can be done through
specific instructions and may or may not be adapted to the actual time
required or spent.

THE DECISION-MAKING PROCESSES

Technical Aspects

The operational target for the distribution from the Lunuganwchera
Reservoir through the head sluice to the Right Bank main canal had been
indicated in discharge. The corresponding opening of the head sluice (aradial
gate) was calculated by means of an equation “that relates the discharge
through the gate to the gate opening and the reservoir water level, The
equation had apparently been calibrated against field measurements by the
project stafl. It was observed once during the season that, in the absence of
achartor a precomputed table to help in this process, the computation of gate
opening was not entircly error-free. This process, however, had been
systematized through the use of computer spread-sheet software” (IIMI
1989a, 60).

No exact time of operation for the realization of this distribution target
had been given. Neither were there requirements regarding undesirable
timings to realize changes in issues to the main canal (e.g., changes in the
afternoon which would have caused changes in the water level at night
further downstrcam in the main canal).
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A change of discharge was realized through one adjustment (which was
not gradual) of the radial gate opening. The gate was electrically powered,
with a manual backup provision in case of a power failure.

It was difficult to monitor the actual issues by means of the downstream
water level above the measuring weir at the head of the main canal, because
this structure remained submerged. Therefore, there was no feedback of
actual water issues through the head sluice to the offices of the Resident
Engineer (Right Bank) or the Water Management Feedback Center. On the
other hand, IIMI researchers found that the meters on the head sluice radial
gates were quite accurate (a variation of only 3 percent at a specific moment)
(ibid.).

Neither was there any feedback on the exact time of realization of achange
in discharge to the main canal. During maha 1989/90, this situation had been
apparently changed and the Water Management Feedback Center started to
indicate the required time of operation. And, instructions were given that the
Water Management Feedback Center should be informed of any change in
the actual time of operation.

The operational target for the conveyance through the main canal
maintained a full supply depth upstream of the cross-regulators. This full
supply depth was the control water level for the discharge through the
offtakes to the distributary channels. The operational methods, by which the
full supply depth was maintained, were guided by two standing orders: 1) if
the water level in the main canal increased above full supply depth, the excess
had 1o be released gradually through the gates of the cross-regulator; and 2)
the released discharge had to be spread evenly over the parallel gates of the
cross-regulator to prevent erosion of the canat bund and to extend the life of
the cross-regulator. In addition, two instructions were given to further
improve the operational methods: 1) refrain from operating the
cross-regulators to stabilize the water level in the main canal soon after a
heavy rainfall (even if water overflowed the side walls of the cross-regulators
and the water level exceeded full supply depth); and 2} increase the control
water level above full supply depth if the height of the side walls of the
cross-regulators did not correspond to the water level needed to realize the
envisaged discharge to the distributary channel.

These standing orders and additional instructions did not specify the
required timing, frequency or size of the gate setting, However, in the opinion
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of the staff of the Kirindi Oya system these standing orders were sufficient
for a proper operation of the main canal, provided the gate tenders have built
up some experience in water flow regulation.

There were no special procedures for refitling an empty main canal. The
Water Management Consultants had advised that the discharge to the empty
canal from the reservoir should be built up gradually. In practice this was
done anyway, because only 30 percent of the maximum discharge was issued
first at the beginning of the season pending the arrival of the water users from
their original villages.

The operational targets for distribution from the main canal into Lhe
distributary channels were expressed in the required water levels above the
measuring weirs at the head of the distributary channels. The times of the
corresponding gate settings were, in principle, specified in the water
schedules of the Water Management Feedback Center, but as these
operational targets were not followed, these times were not adhered to in the
actual operations. The required frequency of adjustment and the size of gate
setting were also ignored.

The operational targels for conveyance along the distributary channel
were not specifically defined by the Water Management Feedback Center or
the Resident Engincer’s staff. They, however followed the operational
targets for distribution to the field channel, which was the water level above
the measuring weir at the head of the field channel.

No plans were made to iniegrate operational methods and procedures (for
timing and determination of size and frequency of adjustment of gate
settings) of the different offiaking and cross-regulating structures along the
same canal. Instead, the actual operational method and procedure for each
change of water level in a main canal, or for each change in distribution to a
distribatary channel, were established on an ad hoc basis. This will be
described in the next section.

Managerial Aspects

Issues from the head sluice. The Senior Irrigation Engineer of the Water
Management Feedback Center requested the Resident Engineer (Head
Works) to provide specific allocations to the Right Bank main canal and set
him the operaticnal targets for the head sluice. A copy of this request was
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sent to the Resident Engineer, (Right Bank) to inform him about the
envisaged change in allocation to the Right Bank and he was requested to
take necessary action. This necessary action involved the dispatch of
instructions to gate tenders cautioning them to be alert to the expecied change
in water fiow and level, and also instructing them to operate the structures
1o realize the envisaged operational targets for conveyance and distribution.

Establishment of operational methods for conveyance and distribution
along the main canal. The procedure for the dispatch of instructions to gate
tenders was for the Resident Engineer (Right Bank) to instruct his Irrigation
Engineer and the Technical Assistants to inform the gate tenders of the
envisaged change in water flow. The Technical Assistants warned the gate
tenders to be alert only occasionally. And, when they did so, the warning
referred to the approximate timing only, never to the size and duration of the
change in flow. They neither instructed the gate tenders nor guided them in
establishing operational methods other than the aforesaid broad rules and
instructions.

Asthe gate tenders had neither very precise instructions on the operational
methods for realizing the operational targets for distribution and conveyance,
nor an idea of the size, duration and often even the timing of the change of
flow in the main canal, the actual operation was a time-consuming
trial-and-error process for them.

Since the water level fluctuated, maintaining full supply level in the main
canal upstream of the cross-regulators required regular intervention by
adjusting the gates of the cross-regulators. Such fluctuations of water level
were caused by changes in the discharge through the head sluice, the
operation of cross-regulators or offtakes upstrecam of the concerncd
cross-regulator or rainfall.

According to the standing orders, a flow in the main canal in excess of
the full supply level had to be released gradually through a cross-regulator
to limit fluctuations in downstream reaches of the main canal. If the gate
tender did not release the discharge gradually, the fluciuations in the
downstream reaches of the main canal would have increased.

There were no prescribed maximum or minimum limits for the control
water level and its allowable deviation was unknown even to higher-level
staff. However, some gate tenders had set certain margins on their own which
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they used for determining the time of operation of the cross-regulators
(Malaterre 1989, 18). :

Due to the fact that the fluctuations in the main canal can be controlied
by draining through Branch Canal 2, it had been assumed that it was not
really necessary for the gate tenders, the Technical Assistants, or the
Irrigation Engineer to take care of these fluciuations as long as the discharge
into the main canal was large enough. As aresult, the gate settings were rather
ad hoc and the main canal was constantly fluctuating (IIMI 1989a, F:93).

It was only when the flow fluctuations directly led 1o some problems, the
gate tenders were forced to release water gradually. That was what appeared
on 11 June 1988 in the Right Bank main canal for the operation of the
cross-regulator situated just downstream of the offiake to Distributary
Channel 5 of tract 1. At 1.30 p.m. on that day, the discharge 1o the main canal
from the head sluice was increased by 0.4 m3/s. As a result, the water-level
of the main canal at Distributary Channel 5 started to rise, and began to
overflow the side walls of the cross-regulator. The gate tender, who was
probably not alerted by the Technical Assistant o the expected change in
discharge, opened the gates of the cross-regulator only at 8.00 p.m. As he
opened them completely in ore operation, the level of the main canal
upstrecam of the siphon (which was situated downstream of this particular
cross-regulator of Distributary Channel 5) started to rise quickly and the main
canal bund overtopped. According to HIMI researchers, the main canal has
overtopped upstream of that siphon on several occasions.” In this case, the
gate tender had failed to leamn from the experience of the first few occasions
the need to release the discharge gradually to prevent overtopping of the main
canal upstream of the siphon, even though the geographical proximity to the
site of overflow should have provided him a direct incentive to do so.

In general, the discharge through the cross-regulators was not spread
evenly over the parallel gates, as it was required by a standing order. Usually,
one gate was opened fully and one or two others were opened only partly,
the excuse of the gate tenders for it being that debris obstructs the partly
opened gates or, that the gates were not functioning well. However, a more

7 TheIrrigation Depanment envisaged 1o solve this problem by raising the bunds of the main
canal,
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probable reason would have been that the operation to open all gates partially
50 as to spread the discharge evenly was a laborious job due to the high water
pressure when compared to the opening of only one gate at a low water
pressure, Moreover, it was easier for the gate tender to recognize the required
size of opening for an average discharge for only one gate rather than for a
number of gates.

The establishment of the proper operational methods by the gaie ienders
was further complicated by the delegation of the in-seasonal allocation to
them. As a result-of that the performance of the gate tenders was appraised
by the level of complaints of the water users to higher-level staff,

These complaints of the waler users were usually about the in-seasonal
allocation (o their own subsystem. Consequently, the gate tenders in their
operational practices would generally have given priority to allocation to the
distributary channels than to conveyance along the main canal. In practice,
the options opened Lo the gate tenders for giving priority to allocation to the
distributary channel were the following:

* They could have allocated enough water to the distributary channels
without contravening the standing orders (maintaining full supply
level and gradually releasing increased flow), and issued a certain extra
discharge to reduce fluctuations in the main canal. These fluctvations
could be quite substantial in offtakes further upstream of the
cross-regulators (IIMI 1989a, F:71).

* They could also have issued more water than what was planned to the
distributary channel o make sure that the water users would not
complain.

* If the discharge to the distributary channel was not enough, they could
have closed the gates of the cross-regulator a little and allowed some
overflow over the cross-regulator. This could be done either
temporarily, as they were able to defend their actions o any supervisor
by arguing that the water level in the main canal was fluctuating (i.e.,
rising) or permanently, if the water users claimed that they did no get
enough water.

* They could have operated one or more gates of the cross-regulators
without operating the gates of the offtakes. This means that the
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allocation to the distributary channel was realized through
manipulation of the control water level in the main canal at the expense
of the operational targels for the conveyance through the main canal.
That was the option most frequently chosen by the gate tenders (IIMI
1989a, 94).

Thus, the criteria used in the establishment of actual operational methods
were the minimization of management inputs by higher-level staff, the
minimization of complaints to higher levels, reduction of overflowing of
canal bunds, as well as easiness of the operational method for the gate
tenders.

Monitoring of the actual operational methods. Monitoring of the actual
operational methods of the gate tenders by the Irrigation Engineer, the
Technical Assistants, and the staff of the Water Management Feedback
Center took place rather haphazardly. And they had given ad hoc instructions
to gate tenders during irregular field visits. In one case which was observed
by TIMI, the Technical Assistant and the Imrigation Engincer had given
contradictory instructions to a gate tender during separate field trips which
occurred within a space of 5 minutes.

In another case, a deputy director of the head office of the Irrigation
Department who visited the system observed the overflow of the side walls
of a cross-regulator and fined the involved gate tender, without checking the
reasons for that overflow. The reason in that case was the insufficient height
of the side walls — because of faulty construction — which made the full
supply depth insufficient to issue enough discharge to the distributary
channel sitnated upstream of the cross-regulator.

The aforementioned priority for distribution targets resulted in badly
managed conveyance and a constantly fluctuating main canal (see also 1IMI1
1989a, F:93). These fluctuations of the main canal water level in wrn made
it very difficuit for higher-level staff to monitor the realization of the
conveyance and distribution targets and the actual operational methods used
by the gate tenders. This was especially due to improper monitoring.

Apart from the fact that the Technical Assistants of the office of the
Resident Engineer (Right bank) did not put much effort into monitoring, they
were each responsible for only one tract. Conveyance of water along the main
canal to downstream racts was not of interest to them as long as enough
water was allocated to the main canal as a whole. Moreover, Branch Canal



WATER FLOW REGULATION CONCERN 77

2 could always be used to drain the excess, which was due to discharge
varialions. '

Since nobody was responsible for the conveyance of water along the main
canal, the Resident Engineer made the monitoring of the adherence to
conveyance targets, first, the responsibility of his Irrigation Engineer, and
later, of himself. However, both were also responsible for the construction
and did not have the time to do that job properly.

For maha 1988/89, the Resident Engineer envisaged to make conveyance
the responsibility of the Technical Assistant of the tail end tract as it should
be in his interest to get water to the Lail end in a more reliable way. Had this
strategy materialized, the Technical Assistant could have ensured a reliable
water supply rather easily, through a higher allocation to the main canal as
a whole. This strategy was applied during maha 1987/88 as well.

As the Resident Engineer’s office did not pay much attention to the
guidance of the gate tenders in establishing operational methods and
monitoring of the actual methods used, the Water Management Feedback
Center was compelied to take up this task. The Senior Irrigation Engineer
and the Resident Engineer agreed upon an informal supervision and
monitoring of the water flow regulation by the Water Management Feedback.
Center, and it was later formalized by the Chief Resident Engineer.

However, this authority was not always appreciated and respected by the
staff of the Resident Engineer (Right bank) as they were atlocating water not
according to the allocation schedules of the Water Management Feedback
Center, but in line with a completely delegated allocation (i.e., acombination
of continuous and on-demand allocations) and water flow regulation was
done accordingly.

Apart from that, even if the Water Management Feedback Center wanted
to intervene in other instances in the actual water flow regulation, it did not
have enough information and insight into the actual allocation and water flow
regulation processes 1o give appropriate instructions in specific situations.
Therefore, the Water Management Feedback Center limited its monitoring
1o the nature of the operational methods and sent instructions about more
structural improvements regarding these methods to the Resident Engineer
to be implemenied by his staff. An example was the instruction to maintain
a control water level different 10 the full supply depth, if the latter did not
permit the issue of the required discharge to the distributary channel. On
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another occasion, after a heavy rainfall, the Water Management Feedback
Center instructed the gate tenders, through the Resident Engineer, to refrain
from operating the cross-regulators, even if it meant that the side walls of the
cross-regulators would spill. This practice was envisaged to stabilize the
main canal flow soon after the rain. In another case, the Water Management
Feedback Center took care of some conveyance problems arisen due to
destabilization following the daily cleaning of the rack at the entrance to the
siphon. This rack, used to prevent human beings and animals being pulled
into the siphon, collected weeds and garbage. Every moming the rack had
been cleaned, and the resulting decrease of friction caused a fluctuation of
the water level in the main canal equal to 0.45 meters. The Water
Management Feedback Center investigated this problem and advised the
Resident Engincer (Right Bank) to remove the rack and fix a barbed wire
protection at the entrance to the siphon.

Establishment of operational methods for conveyance and distribution’in
the distributary and field channel subsystems. As for the main canal, the
allocation processes within the distributary- and field-channel subsystems
were completely delegated to the gate tenders. The difference was thatin the
case of the distributary-channel subsystem the gate tenders were able to
coordinate the allocation to the different field channels and the corresponding
water flow regulation by themselves.

As the gate tenders carried the responsibility for this subsystem without
any guidance, monitoring or evaluation from higher-level staff, the
operational targets and methods were all ¢stablished ad hoc. Despilte this fact,
the operational methods were necessarily mutually well-adapted to each
other. As the first operational target for conveyance, they adopted the water
level in the tail end of the distributary channel. They walked upstream and
adjusted the allocations to the field channels, and if that resulted in very low
water levels along the distributary channel, they increased the allocation Lo
the latter. The operations of different structures within a distributary canal
subsystem were reasonably well-organized.

A plan for integrating operations along the main canal. The integration
of operations along the main canal could have improved (he conveyance
along it, but there was no plan for such integration. Some form of integration
of the operation of different structures would be possible, if a special
Technical Assistant was responsible for that conveyance.
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According to the plan proposed by the Water Management Consultants
for two or three reaches of the main canal, the gate tenders would first drive
downstream along the canal and adjust gate settings from head to tail, and
then drive upstream to refine gate settings. This would have been done first
al the head reach and afierwards at reaches further downstream of the head
sluice. Only in the case of major changes would they have to start at the
tailend and refine gale settin%s from head to tail. “Water must be delivered
10 .the <distributary canals>" by the main or branch canal operator; no
<distributary canals> operator can arbitrarily turn water out of the main or a
branch canal” (AHT/SCG 1989, [V:60). The main idea behind this plan was
the strict separation of conveyance and distribution.

As it was unable toachieve the required operational targets for distribution
and conveyance after a change of discharge through the head sluice, this plan
was considered unrealistic by the Water Management Feedback Center. The
operational targets for distribution were, 10 a large extent, determined by the
gate tenders of the respective distributary channels. The provision of specific
operational targets for the conveyance through the cross-regulators was
considered unfeasible. One reason for this was the difficulty in calibrating
the cross-regulators of the main canal, because the water level depended on
both upstream and downstream water levels and the changing hydraulic
characteristics {e.g., hydraulic resistance or rugosity) of the main canal.
Another reason was that the Irrigation Depariment officially assumed
steady-state conditions in the canal. Thercfore, the standing order to maintain
full supply depth above the cross-regulators would have provided all
distributary channels with a sufficient and slable discharge, and conveyance
targets necd not have been adjusted at all. Thus, alter water flow changes,
the abovementioned operational methods were supposed to stabilize the
main canal flow. Research on waler flow regulation in the Kirindi Oya
system has shown a great instability of the main canal which contradicts these
official assumptions (HMI 198%a, F:93).

The stafl of the Water Management Feedback Center remained skeptical
aboul the need 1o further professionalize the water flow regulation in the main

8 Contents within angle brackels are additions or alterations made by the author.



80 IRRIGATION DECISION-MAKING PROCESSES AND CONDITIONS

canal, for they considered the unsteady flow conditions 1o be of minor
relevance, and they expected that the on-the-job experience the gate tenders
gained over the years would reduce this unsteadiness. However, it must be
said that the Kirindi Oya system has been in operation for several years, and
it seems doubtful if further improvement through the “on-the-job
experience” of gate tenders would occur without guidance, monitoring and
evaluatlon by higher-level staff.

Mutual Adaptation of the Technical and Managerial
Aspects

The technical aspecis and managerial aspects of the distribution from the
Lunuganwehera Reservoir through the head sluice to the Right Bank main
canal seemed well-adapted to each other. The water issues through the head
sluice constituted the starting point for further water flow regulation.
Therefore, improvement of communications between the Water
Management Feedback Center and the offices of the two involved Resident
Engineers about the exact timing of Lhe issues and the actually realized issues
could have been useful.

The standing orders of the Irrigation Department regarding the
conveyance and distribution along the main canal had left too much freedom
or leverage for decision making Lo the gate tenders, especially with regard
to conveyance. During the commissioning period, the gate tenders were
relatively inexperienced with respect to possible operational methods. If they
are not guided and supported in the establishment of operational methods,
the ad hoc establishment of these methods is inevitable. Consequently,
monitoring of the actual operational methods and actual allocation processes
by higher-level staff would become very difficult due to the resulting
fluctuations in the main canal.

The absence of instructions regarding the required gate seltlings in terms
of approximate timing, and required size and frequency of adjustments made
coordination of the operations of different structures in the system difficult.
As a result, very effective conveyance of water along the main canal was
impossible. Management measures such as those proposed, but not
implemented by the Resident Engineer could have led to the provision of the
necessary instructions to the gate tenders. The proposals of the Water
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Management Consultants required the introduction of allocation scheduling
at higher levels than the field level, which would have in turn required much
more management inputs from them.

Most staff of the Irrigation Department expected these problems to be
solved over time through on-the-job experience of the gate tenders. However,
without guidance on the approximate timing and size of discharge variations
and required operational methods from higher-level staff, the building up of
such experience seemed impossible, at least in regard to conveyance along
the canal.

Moreover, added experience alone will not ensure that conveyance along
the main canal arc managed better, because of the continuing priority for
distribution. Therefore, the higher-level staff will at least have to follow up
with monitoring and evaluation of the actual implementation 1o ensure that
conveyance along the main canal is appropriately taken care of. [t is only by
monitoring and evaluation that they can become familiar with the actual
operational methods, which will enable them to further monitor and improve
the operational methods being used. Increased monitoring and evaluation of
the gate tenders will not only help them, but also stimulate them to perform
better because of the interest shown by their superiors.

The major constraints for such processes were the priorities for
construction targets and the lack of motivation of the staff to get involved in
these water flow regulation processes. Therefore, as long as the office of the
Resident Engineer (Right Bank) and higher-level staff give priority to
construction targets and minimize their inputs into the allocation and water
flow regulation processes, no new organizational arrangement [such as that
introduced earlier within the office of the Resident Engineer (Right Bank)]
will succeed in overcoming the effects of this priority for construction
targets. Therefore, for the sake of improved water delivery processes and the
credibility of the Irrigation Department, it seems belter 10 have a separate
office entrusted with such duties.

The engineer who is hierarchically and financially in charge of the
allocation and water flow regulation processes should himself be motivated
and be willing to focus on these processes, rather than on construction or
mainienance work.

The guidance of the actual water flow regulation by the Senior Irrigation
Engineer of the Water Management Feedback Center was difficult in a
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situation where he was not aware of the actual operational targets for
distribution and conveyance at a particular moment, and where he did not
get feedback from the water users and the gate tenders on the realization of
these targets. However, the monitoring of the operational methods by the
Water Management Feedback Center was a good initiative that resulted in
some well-adapted instructions like those for the formalizing of a control
water level other than the standard full supply depth, and refraining from the
operation of the cross-regulators after heavy rainfall,



CHAPTER 6

System Utilization:
Opportunities for Improvement

IN THIS CHAPTER, it is assumed, for the purpose of discussion, that the
Irrigation Department has the ambition to improve the water delivery
performance and productivity in the Kirindi Oya system, as for example, by
increasing the cropping intensities in the extant command area. And to
achieve this, a higher level of perfection of the seasonal allocation and
in-seasonal or water flow regulation decision making is required. No
indications can be given as to which of these opportunities deserves priority,
because no comparative data regarding the relation between system
performance and the levels of perfection of the different key decisions have
been collected as yel. In the absence of such normative values, the given
opportunities could be used by the Irrigation Department as a kind of a check
list,

It must be noted that a very low or a very high classification i1s not'a
judgement in itself. For example, a very low level of perfection may lead to
a satisfactory performance and may thus be cost-effective. However, in case
the performance is considered unsatisfactory, a higher level of perfection is
assumed to lead 1o a higher performance. Also, a higher level of perfection
does not necessarily lead to a better outcome. In certain cases it may be
necessary 1o increase the quality of the decision (e.g., a better assessment of
the water level above a measuring weir) rather than the level of perfection.

Several opportunities for improvement enumerated in this chapter also
apply to other systems of the Irrigation Department. In its review of this
paper, the Irrigation Department argues that the Kirindi Oya system was still
in a commissioning stage and with related construction priorities and biases
of its staff, the observation period of the present study cannot be considered
representative for analyzing the system utilization processes and conditions
of the Kirindi Oya system. However, while recognizing the influence of the
comparatively high construction biases to a certain extent, the author does
not agree with this argument, because most project and head-office staff
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indicated that the allocation, and water flow regulation would not be
improved essentially after the observation period; only further on-the-job
experience of the gate tenders was expected over time. Moreover, the
analysis of the managerial conditions is, to a large extent, not specific for the
Kirindi Oyasystem, and it gives a more general picture of how the Irrigation
Department manages a system like Kirindi Oya. Further, it does not make
generalizing statements, if they would not apply to the department as a whole.

SEASONAL ALLOCATION PLANNING

Present Management Performance: The Level of
Perfection

The overall level of perfection of the seasonal allocation decision-making
processes could be classified as low (20-40%). This quantitative judgement
is based on the following criteria and the classification in Table 1 in Chapter
1 and it also follows the classification in Annex 1.

Feedback. The only feedback the Irigation Department got with respect
to the appropriateness of its seasonal allocation decisions was in relation to
the cultivation calendar. However, feedback on the cultivation calendar and
the staggering along the main system was not something the Frigation
Department was looking for actively, but they were confronted with it by the
walter users, the Government Agent and the Irrigation Management Division:
A low level of perfection (20-40%),

The Irrigation Department had not tried to obtin feedback on the
appropriateness of the envisaged water duties for the different subsystems,
and the related trade-offs with areas to be irrigated and cultivation risks. The
only feedback the Water Management Feedback Center was getting on the
reliability of its estimates of the water duty were the seasonal totals of the
issues from the head sluice of the Lunuganwehera Reservoir. Regarding the
areas 1o be cultivated, cropping patiern (quite essential if introduction of
subsidiary field crops was to be pursued), and cultivation risks, it did not get
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any feedback except for a crude impression through what was experienced
in earlier seasons: A very low level of perfection (0-20%).

During the period of observation, no feedback at all occurred regarding
the actual implementation progress of the land preparation and the
appropriateness of the water allocations within the different distributary-
channel subsystems: A very low level of perfection (0-0%).

Foreseeing. An assessment was made of supply and demand for the whole
season and the cultivation risk was quantified: An average level of perfection
(40-60%). It must be mentioned in this respect that the unreliability of the
data used for the supply assessment did not have an influence on the level of
perfection, but rather on the quality of the decision itself,

However, due (o the increasingly ad hoc nature of the seasonal allocation
decisions, in some scasons like maha 1989/90, these assessments were not
taken into account at all in making the decisions. Overall, this was a level of
perfection that varied between very low to average (0-60%).

The influence of the present water duties and cropping pattern (only rice)
on future allocation decision-making processcs was not taken into account;
a serious strategy toward future water dutics and cropping patterns did not
exist. That was a very low level of perfection (0-20%). There was, however,
a strategy of minimizing the cultivation risk to improve the confidence of the
waler users in the Irrigation Department: A low level of perfection (20-40%).

Integration. The cultivation calendar was matched with maintenance
aclivities, but not with the related water user and agricultural requirements.
The theoretical “system interest” (i.e., productivity of water and irngated
extents) and the interests of individual water users or groups of them (i.e.,
demand-driven water duties, cultivation calendar, reduction of cultivation
risk, and cropping pattern) were considered, to a certain degree, in the
calculations of the Senior Irrigation Engineer of the Water Management
Feedback Center: A low level of perfection (20-40%).

However, the related decisions of the water user representatives, the
Irrigation Management Division and the Department of Agriculwre
regarding the cultivation calendar were generally not considered. Thus, the
waler user represcntatives and the Irrigation Management Division cnforced
incorporation of some of their interests into the cultivation calendar, which
resulted in a decreased match with the required maintenance: A very low to
low level of perfection (0-40%).
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Systematics. Clear and specified rules exist in Sri Lanka m@ﬁdmg the Wl
seasonal decision-making processes of the Irrigation :
Government Agent and the waler users. The decisions that hav lQ- '
at each.step are specified in Ministry Circolar No. 121 of 31
(MLLD 1982a) and others. If these rules actally determin ,
extent; the actual patiern of the seasonal allocation processes inSri Lanks;: -
the decision making could be classified 1o be of an average leveiﬂf petfecl;lon?
(40-60%). i

Also, rules have been developed regarding the different meeungs held %&ﬂ-' -

the determination of areas to be cultivated, cultivation calendar atticre; o
pattern by the Irrigation Management Division (MLLD 1984bY. However;
there were no rules as to how these processes of the Irrigation Manageﬂient I
Division should be integrated with the scasonal decision making:of the
Irrigation Department, the Government Agent and the water usets -;'Thefrme.i_-' '
regarding the Sub-committee of the District Agricultural Commltwei!aénm- ﬁ
been put into operation for the Kirindi Oya system.

Thus, Lhese procedures for the seasonal allocation processes wexe L

comparanvely well-developed. This was probably due -to. their
influence on the success of the season, and on the crucial choices:thade i
the successfulparts of the system. This has been true forthe uadmonalwllage. :
reservoirs (Leach 1961, 53) as well as for major systems like the Kirindi Qya: -
However, the availability of rules did not guarantee a moreregularpmkem‘ :
of the decision-making processes and a consequent higher. Jevel:of
perfection. During the commissioning period of the Kirindi Oya systefn;
these rules were not strictly adhered to and seasonal allocation planmng gnt' -
less detailed attention than in other systems, - - it R
Due to the resulting lack of confidence qf lhe water -users ;in - ihe e
departments involved and the absence of rules regardmg the posmm of. the-‘_‘_

9 Comparatively, because the level of perfection of most otherdecnsion-makmg ProC
are discussed in this paper will 2ppear to be lower. This comparative high te
the fact that traditionally this seasonal decision making was the main involVeiri
Trrigation Department and the Government Agent in the allocstion progesses:: Diinng |
season, the Imigation Depariment operated mainly the head sluice in line '
decisions. In-seasonal allocation below the head sluice was lefl to lhe D ¢

- Agriculture and the water users. ‘

najor
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Project Managers of the Irrigation Management Division, the
decision-making processes had become rather ad hoc in the preceding
seasons, The level of perfection was thus low (20-40%).

In the absence of more fundamental management research 1o determine
the relative importance of these different aspects of seasonal allocation
planning, it was difficult to determine an overail level of perfection except
by averaging the above values. After averaging, the overall level of
perfection of the seasonal allocation decision-making processes could be
classified roughly as low (20-40%).

Opportunities for Improvement: Requirements with
Respect to the Processes

Here, and in the following section, it will be assumed that the Irrigation
Department wants to improve the present low (20-40%) level of perfection
of the seasonal allocation decision making to an average (40-60%) level. In
certain cases, it may be necessary to increase only the quality of the decision
making. For example, in the case of the reliability of the hydrological data
used for the assessment of the supply to the system, the quality depends on
the degree of accuracy of measurement tools.

Technical aspects. To reach an average level of perfection (40-60%),
demand assessment and matching of supply and demand should consider at
least the cultivation pians (cultivation calendar and cropping pattern) of the
water user representatives, the Irrigation Management Division and the
Department of Agriculture,

The Irrigation Department should reconsider the usefulness of the
theoretical water requirements as against the usc of gross water duties for
specific subsystems. The application of the theoretical requirements seems
a waste of time, especially without the field-testing of the key parameters.
Moreover, it diverts management attention and inputs from assessing the
more relevant real requirements and preferences of the waler users,
potiticians and the Department of Agriculture regarding culuvated extents,
water duties, cultivation calendar, cropping patiern and the related
cultivation risks.

In addition, the assessment of water duty requirements for important
subsystems by means of historical water delivery data for both
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water-abundant and water-scarce situations should: get: mo:e..:senmm;
atiention. This will increase the quality of the decisions, and
level of perfection, because more reliable. feedback data: will mdneze
chances of ad hoc seasonal allocation decision making. throughin
clarity dnd reliability of the options and risks. Forthat purpose, it
that at least the head sluices of the reservoirs of the ou Area&sm

provided with reliable measurement structures, Morcover, - water:love
readings should be made more reliable by regular calibration (ava '
three years, depending on the siltation at a specific location). i

The Irrigation Department will have to undertake addxuonal tesearch. - .7
regarding the reliability of the hydrological data of the Klr" di Oya -
system(IIMI 1990, 15). This may lead to mote roliablé inflow probability -
curves, indispensable for estimation of the cultivation nsks.'l'htsﬁsbm o
is required 10 reach an average level of perfection (40-60%), and thu for'* ST
1mpr0vcmem of the seasonal allocation planning in the Kirindi: Oya syswm ST

“For'an average level of perfection (40-60%), the consequenﬁés ofegch -
seéason’s allocation decisions on future expectations must be consﬂémd 100
some dégree. This is especially important in the Kirindi Oya sysﬁem, e
of its water-short nature.

- Performance evaluation requires registration of the ﬁnal a!locaumpl
for the main canal, branch-canal and distributary-channel subsystéms-and. =
comparison with the plans of the earlier seasons to evaluate theirquality: The .~ .
progréss of implementation ‘of the seasonal: aliocanen plan‘-'shou, (o
moritored and evaluated weekly. i R

Managerial aspects. The Irrigation Department will have 10 de‘neﬂnine;' L
the ways by which it can interact more effectively with the watér1 s
other agencies during the scasonal al{ocation planning. - i S

*This requires decision making about the type of consullaucn' tha_t neéds.-
in ‘the preparatory stages (o take into account the water usér freferer
regarding the water duties, cultivation risks, crops, cultivation calendar S
cultivated areas. Interaction with the planning processes of: the{ﬂ'igaﬂéfn-__' e
Management Division may be one way of improving mutual understanding -
and adjustment, but due to unwillingness- to cooperate widh the Irrigation -
Management Division, other ways may be preferred and shouidbedé?el" )
by lhe Imgatmn Depariment.
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Interaction with the water users is especially important during the
preparatory phase of the seasonal allocation decision making; at that stage
the water users can be consulted about their requirements and can be briefed
about the trade-offs that have to be made between cropping pattem and
cultivation calendar or between different subsystems. Involvement during
these early stages can reduce divergence between expectations of different
interest groups at the time of decision making, i.e., at the cultivation meeling.
The precultivation meeting and the District Agricultural Commitiee meeling
also provide opportunitics for incorporating the preferences of water users
and other agencies’, but as has been shown in Chapter 3, they will not be able
to prevent Jarge divergences in expectations of the different interest groups
at the time of decision making, i.e., at the cultivation meeting. The
acceptability of the final decisions by the water users would be much higher,
if their representatives are more involved in the whole process, and the water
users become better aware of the priorities that have 10 be made and the
criteria used in processing their preferences.

For an average level of perfection (40-60%), more interaction with the
water user representatives, the Irrigation Management Division and the
Department of Agriculture are required during the preparatory stage of the
seasonal decision making, (the project-level meetings of the Irrigation
Management Division and meetings of the Subcommitice of the District
Agricultural Committee or the Project Coordinating Commitice}.

For a high level of perfection (60-80%), the Irrigation Department should
incorporate important influencing factors into the decision making by those
groups, which means that they should get involved in the decision making
at distributary-channel level, if they are to be involved, 1o some degree, in
the seasonal decision making at that level.

The interaction with different interest groups should not only focus on the
cultivation calendar, cropping pattern and irrigable areas, but should also
incorporate the related cultivation risks for an average level of perfection
(40-60%), and the water duties for a high level of perfection (60-80%). This
interaction will make the different groups more aware of the different
trade-offs and also will enable them 1o reach a comprise.

The different steps that will be taken in the decision making, their
maneuverability, if any, and the criteria that apply to the decision making
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have to be clear 1o the paruc:lpants at an carly stage. Crlteﬂa ﬂm%ﬁt}ulﬂ

used are as follows:
¥ There should be correlation between the stagger s

. different subsystems to match, as far as possible, Lhe

_the optimal cultivation periods of the dlfferem s
_dlffenng preferences.

* There may be priorities for certain subsystems: regard '
.- calendar, crops, area 10 be cultivated, water dutles 3
- -cultivation risks. .

* There should be seasonal rotation of benefits and prefe"
- the subsystems, For example, if one subsystcm gets
~ 'particular season, another subsystem should get it. in g

season, :

* Water duties required for the different subsystems and Waterddi
or sharing methods that may be neccssary shiould. bc se

* Fees that have to be paid if the clients request extra W
. spemﬁed quantity) should be set.

season for the fulure expectations. A more exphcit and :
incerporating priorities with respect to the differént allocati
i.e., cultivated extents, water duties, cropping patiem; cultivat
and cultivation risks will be required for an average level
(40-60%). This will enable the reduction of ad hoc deision’
high'level of perfection (60-80%) an explicit and: ooheren
exist for ail important subsystems.

Managcmem DlVlSlOﬂ should pay more attenuon 10 the
seasonial allocation planning. Opporwnities for guidance,
evaluation of their stafl in these complicated and' ofien
processes arc not the only advanlages, but increased atteritiol
higher status to the managerial aspects and stimutate the smwa.-pErf 0
better in this aspect of their profession.
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An average level of perfection (40-60%), will require performance
evaluation through registration of the final seasonal plan, comparison with
important earlier experiences and regular (e.g., weekly) monitoring of the
actual implementation progress of the seasonal plan by the head office. After
completion of the land preparation, an evaluation report on the realized
implementation of the seasconal allocation plan should be sent to the project
office and head office. For a high level of perfecuon (60-80%), this
monitoring should become more frequent and weekly reports on the progress
of monitoring and evaluation should be sent to the head office. The
aforementioned performance evaluation shall not lead only to the filing of
papers, letters and reports, but also to feedback on the performance
assessment to the lower hierarchical levels, This performance evaluation is
a basic requirement to the building up of responsibility and accountability at
different staff levels with respect to the seasonal allocation decisions and
their implementation. Such systematic accountability is presently absent.

Opportunities for Improvement: Requirements with
Respect to the Managerial Conditions

People. The professional capabilitics, in regard to agricultural aspects, of
staff of the Irrigation Department involved in decision making should be
improved. Inclusion of more agronomic subjects in their education,
adjustment of the siaff selection criteria and special training courses are
options in this respect.

The water users or their representatives and the staff of the hrrigation
Management Division and other agencies require an increased awareness
and understanding of the trade-offs to be made between the seasonal
allocation parameters. An increased awareness will evolve automatically
from increased interaction with the planning done by the Irrigation
Department, but in addition, special raining courses may help improve this
awarcness.,

The managerial capabilities of the staff of the Irrigation Department
should be improved to enable them to interact more effectively with the water
users, their representatives and other agency staff. Inclusion of managerial
subjects in the education of the engineers, addition of selection criteria
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regarding managerial capabilities for future system manage
training and professional development programs may.be 1

“The above opportunities may give the impression that:
opuans would solve many problems, which, however,; i
Increased motivation and willingness of the Irrigation- Depair
improve its performance are preconditions for training.

.Therefore, the Irrigation Department should- develop-
decrease indifference and increase the willingness of its staff,
in ‘managerial aspects of the seasonal allocation processes
Engineers, especially those of higher echelons, shoul
management duties of their jobs, and understand the exien
have to spend time on this. This will happen only if the
managerial performances inallocation processes are senousl
evalnated by their superiors,

More guidance, professional recognition of mvolvemem
decision making, special career paths, incentive systems, and pecfo
evaluation may be involved in such a strategy. The accountability of th
whether towards higher levels, towards the water users of
towards the use of the water resource should’increase. The Tait
achieved by increasing the value of the water resource; by selli
makitg subsidies more explicit in loans to the irrigation secto
more performance requirements from higher-level staff, the'govemm
the-donor (see also Nijman 1990, 1991, and Chapters 7 t6 9):

--Provision of information. More information on the actual
and preferences of the water users and other agencies
cultivation calendar, cropping pattern, irrigated extents, and calt
as well as the trade-offs between these factors should be provi des
preparatory stages of the seasonal allocation decision  mak
during: the implementation of the seasonal plan for an' ave
perfection (40-60%). In addition to these, similar inform
duities must be provided for a high level of perfection:(60-809

The requirements for an average level of perfection’ (40-60% afe
projéct- and district-level meetings of the Integrated gémsntof
Irrigation Settlement Schemes (INMAS) Program, while ft
perfection (60-80%), information exchange at-distributaty
should also be considered. Provision of such information duting:
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preparatory phases of the seasonal allocation planning by the Irrigation
Department and the Irrigation Management Division leads 1o improved
mutual understanding and adjustment and less-divergent expectations.
Improvement of the provision of information to the water users on the
decisions, arguments, and crileria involved in the decision making may
strengthen their confidence.

In addition, more reliable historical measurement data on realized water
deliveries to important subsysiems should become available for the
determination of realistic water duties. It will require regular calibration (e.g.,
every two or three years, depending on the siltation at a specific location).

For an average level of perfection (40-60%), information at project level
regarding the actual implementation of the seasonal allocation plan along the
main system and within the distributary channels should be available weekly.
At the end of the land preparation, an evaluation report on the actual
implementaticn should be sent to the head office of the Irrigation
Department. The aforementioned information flows necessary for an average
level of perfection (40-60%), require increased management inputs and
efforts of differcnt staff levels. These were unlikely to occur without
increascd institutional support from the head offices of the Irrigation
Department and the Irrigation Management Division, through guidance,
evaluation and appreciation of such increased performance, To that end,
regutar (40-60%) or [requent (60-80%) monitoring of the processes of the
seasonal allocation decision making by the head offices of the Irrigation
Department, the Irrigation Management Division and the Ministry is
required for guidance, evaluation, and especially, stimulation of staff. In that
situation, the staff involved is not appraised for its performance, other than
“negatively,” i.e., in cases of complaints.

Systems and methods. For an average level of perfection (40-60%), the
Irrigation Department, the Irrigation Management Division, the water users,
politicians and other agencies should jointly develop a system or strategy for
prioritizing among the allocation parameiers to optimize irrigation and
cultivation and also for prioritizing among important subsystems, if the
demand exceeds the supply for the season. The need of such a system or
strategy is more urgently felt in the Kirindi Oya system than in other systems,
because of its structural water-scarce nature. For a high level of perfection
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(6&-80%) a coherent strategy should enst for all nnpoﬂan
the overall system,
Snch a strategy could comprise principles and cnwna _
water shortage for the systematic reduction of the irrig:
pmﬁtynghts bethma, alternating yalaseasons fordlfferen
changes in cropping pattem (e.g., short-term variéties,
crops), cultivation calendar (¢.g., land preparation with rdi
season), and water duties (e.g., acceptable reductions ol
 different subsystems, or an- agency-managed; instoad
-mmion during the implementation of the seasonal plan)
. Provision of knowledge. The Itrigation Depanmem-.-
synthesls on managérial techniques and attitudes ‘(e
rationializing the maiching of supply and demand under gl
‘availability situations, meshods for reliably assessing the g
of the water users) that may prove or have proved more of
reachmg mutually acceptable scasonal allocation decisions in
“management situation in different irrigation syswms under
availability situations. 2

Ofgamzananal rules. The Irrigation Depaxuncnt shouldr iy
that-will facilitate the interaction between its own se
especially -during the preparatory stages and the: mq
preferences of the water users and the Irrigation Managemien
‘Mittistry of Lands and Land Development and thie Irrigat
Dwiﬁon provide for such rules. The rélated rules

t are passive and adapted to the rﬁquuements
' Maﬂagemem Division rather than to the requnmmems
' allomuon processes.

Furanaverage level of perfection (40—60%).clearrespo
the seasonal planning will have t be defined for the Irrigarit
and the Irrigation Management Division at project and disi
levels; These responsibilities  should be related to e%pﬁei
pcrfotmance indicators for the seasonal planning,

- JRor an average level of perfection (40-60%), the
wwld have to enforce rules requiring. the ‘Water Manag
Ceniter toconsider the planning at project level and district level by
user represemlatives, the Irrigation Management Divisi
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Department of Agricullure in INMAS meetings). For a high level of
perfection (60-80%), rules that require the involvement of the Water
Management Feedback Center in the planning at distributary-channel level
should also be enforced.

The function of the cultivation meeting as a decision-making body is
confused with that of a decision-preparation body and this creates problems
and frustrations for all parties. Instead of doing away with the cultivation
meeting, a solution may be to formalize it as an extension meeting and
decision-making body with an additional function of hearing remaining
{unrepresented in the final decisions) water user gricvances, which may be
referred to the Ministry and the Departments, for example, through the
minuies.

In general, the lirigation Department, the Irrigation Management Division
and the Ministry should pay more atiention to the functioning of different
rules for the seasonal allocation decision making during the commissioning
of a system like the Kirindi Oya system,

The managerial approaches of the Project Managers of the Irrigation
Management Division are nol quite consistent over the system, The Project
Manager for the New Areas adopted the role of “farmer leader.” The Project
Manager of the Old Areas did the opposite by acting as “fagilitator.” He
encouraged the water uscrs to try to solve their problems first by working
with the line agencies dircctly and, only if it fails, to channel it through the
frrigation Management Division meetings. The “facilitator” approach
appeared more sustainable and effective in inleracting with officers of
different line agencies, but itmade the Project Manager less popular with the
waler users,

The Irrigation Management Division apparently leaves it to the Project
Managers to decide the role they want w play, which seems strange given
its major influence on the success of their functions with respect 1o the
effeciiveness of the inleractive processes. Information Booklets No. 2 and
No. 3 on the INMAS Program {MLIL.D 1984b and 1985a) do not meniion
anything about their role.

The only guideline available on the role of the Project Manager does pot
specify how the coordinating role has to be realized other than stating that
“the effectiveness of the implementation process would therefore depend to
a very large cxtent on the ability of Project Committee and Project Manager
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t0 exercise pressure on line agency staff to meet the needsof the OgTAmm
(Ramayakc 1985, 5). :
The Director of Irrigation, writing in 1986 in conformity wi
guideline, says that the Project Managers have been sélected
respect 1o their “personalities” and “inborn’qualities of leadership® (Pe
1986,26). The latter quality suggests that they aré expected 10/ Tai
leaders. This stressing of the importance of the personal g
Project Managers is a feature commonly used in orgammmns | cemp‘é ]
for the iack of other institutional support.
The managerial “committee” setup does not facilitate
processes, mainly because they are not effectively utilized byftheflm
Department and the Irrigation Management Division. Moreover,
to which the committees of the Irrigation Management Dms
meéant to be facilitative remains unclear, If this utilizatic
improved, the Departments should look for better, more acceptab
facilitating systems for coordination and interaction; H
dlsédvamages of the “unified command” system — that u Wi
intégrity and accountability of the different line agencncs femﬁm vl
well,
Ideally, improvement of the overall institutional setting
Managers and the Irrigation Management Division would é ' ;
chianged attitude of the Irrigation Department staff toward their mana fal
tasks, which would make the existence of the Irrigation “Mang, 2
Division as a separate organization superfluous, Such changed-atti
only evolve through increased accountability of the Irrigation Depa
staff toward the water delivery performance. '
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IN-SEASONAL ALLOCATION

Present Management Performance: The Level of
Perfection

The overall level of perfection of the in-seasonal allocation processes in the
Kirindi Oya system could be classified as low (20-40%) following the
classification in Annex 1. This quantitative judgement is based on the
following criteria.

Feedback. Reliable feedback of realized waler deliveries to distributary
and field channels did not take place. Feedback occurred only in case of
urgency, i.e., if the water users could not be helped by the gate tenders. It
was a low level of perfection (20-40%). No regular feedback regarding
realized conveyance targets occurred for all the subsystems; ithappened only
if localized shortages occurred. Again, a low level of perfection (20-40%).
No performance evaluation by the head office took place regarding the
achieved water delivery performance, except through complaints: A very
low level of perfection (0-20%).

Foreseeing. There was short-term and ad hoc planning of operational
targets for distribution and conveyance, mainly based on necessitics and
urgencies: A very low level of perfection (0-20%).

Integration. Operational targets for distribution to branch-canal and
distributary-channel subsystems were considered individually. Operational
targets for conveyance along the main canal were not integrated with those
for the distribution. It was a very low level of perfection (0-20%). The
operational targets for distribution within a distributary-channel subsystem
have taken into account the short-term agricultural and water-user priorities:
An average level of perfection (40-60%).

Systematics. No rules existed as to how the gate tenders should match
supply and demand below the offtake from the main canal. A general
instruction meant for the Technical Assistants stated that they had to satisly
demands at ficld-channel level first, and then maintain a correct water level
in the distributary channel, possibly by varying flows to different field
channels and adjusting the flow 1o the distributary channel only in case of
necessity. This instruction could have been hardly called a rule of thumb for
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il gave no concrete support in detcrmining the actual pau.pm" ) ek
making. In practice, this instruction acted morc as a cmﬁrmauonof ATOl
that has evolved over time at field level: A very Iow !cvcl of ‘
(0-20%).

Regarding the operational targets for the conveyance along the
canal, a rule of thumb existed which stipulated that the upstream water |
above the cross-regulator had 1o be maintained at fult supply depth
it could -hardly be said that this rule of thumb determined.
decision making, which mcans that no effective rule really existed
kind of routine to determine the operational targels for the oonveya
' developed A very low level of perfection (0-20%). S

- A rule of thumb for the atlocation to the whole Right Bank-d' fin
was actually followed during the period of observation of this sty
level of perfection (20-40%). There were no rules that applied-daring
to the flow below the offtake to the distributary channels: A very !
of perfection (0-20%). And there were no rules yet applied regs
determination of operational targets for conveyance in the main.cana)
and after rainfall: A very low level of perfection (0-20%);

Opportunities for Improvement: Requlrements with '
Respect to the Processes

As it has been considered that only a gradual improvement of lhe,_ _

perfection is feasible, it is assumed here that the Irrigation Deparimi
at 1mprovmg its level of perfection from low (20-40%) loaverage (40-60%
However, in certain cases where, for example. an average level of pes
leads to a low quality decision, it may be necessary 10 increase:
the decision (e.g., through more accurate water level. measuy
feedback) rather than 1o increase the level of perfection. S b

Technical aspects. For average (40-60%) and high (60~80%) lewls

perfecnon the in-seasonal assessment of supply to the different
channels along the main canal will have to depend on the walp
the measuring weir at the head of the distributary channel alc
level in the main canal will be relevant for the conveyance o
that the main canal should not be used anymore as a smal:
distribution purposes, but as a conveyance canal only.
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The required frequency of such assessments will have to be determined
by higher-level staff and the observations shall be referred to them, if they
deviate from the allowed variation set by them. This allowed variation will
be larger for an average level of perfection {40—60%), than for a high level
of perfection (60-80%), because for a high level of perfection more frequent
fecdback and allocation adjustments are, in principle, required than for an
average level of perfection,

The frequency of assessment may have 10 be varied according to the
degree of fluctuation of the main canal water level, and possibly for different
water availability situations. Systemizing the frequencies for the distributary
channels along the main and branch canals will be required to facikitate
guidance, monitoring and evaluation by higher-level staftf.

For an average level of perfection (40-60%), the assessment of demand
by means of the theoretical calculations should be abandoned completely.
Instead, the demand assessment should be done by means of the water levels
along the distributary channel, especially the il end, and by means of the
water levels above the measuring weirs at the head of the field channels.
Requests from the water users or their represeniatives are also used for the
demand assessment. The frequency of this assessment may be several times
a day, but will be less for an average level of perfection (40-609%), than for
a high level of perfection (40-80%), because of the larger margin allowed
for localized variation of the allocation.

For an average level of perfection (40-60%), regular feedback on
effective rainfall for important places in the command arca (e.g., for every
tract in the Kirindi Oya system) takes place and is used for the demand
assessment. For a high level of perfection (60-80%), this effective rainfall
is measured for ail important subsystems (e.g., all distributary-channel
subsystems) and feedback occurs daily, if it is relevant for the allocation
decisions.

For an average level of perfection (40-60%), the allocations to the
distributary channels are regularly (e.g., weekly or biweekly) adjusted and
laid down in allocation schedules. For a high level of perfection (60-80%).
these adjustments are more frequent. Allocations to distributary channelsand
field channels are implemented accordingly, whereby a larger variation is
allowed for an average level of perfection (40-60%), than for a high levet of
perfection (60-80%).
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Foranaverage level of perfection (40-60%), the res:dua]eﬂ'ﬁch“'
is incorporated in the weekly or biweekly allocation schedulés
high fevel of perfection (60-80%), the: probable cezl’fect:%)r
considered.

For an average level of perfection (40-60%), the separa'
largets for the conveyance are expressed for the most unporta
the main canal. For a high level of perfection (604%0%), lhlS
important pomts along the mam canal.

in-seasonal allocation is the possibility of assessing the wa
heads of the subsystems accurately. For example; the measuring
function accurately under free flow conditions. This should: Ue"ﬂ!e
least for the measuring weirs at the heads of the main and brancﬁ'
distributary channels. ~ -
Managerial aspects. S1aff of hierarchical levels higher than lheﬁe!d -
should become actively involved in (he in-seasonal demand assesstifentar
consequent allocation processes below the head sluicé to inch
of perfection to average (40-60%) or high (60-80%)."
involvement in these processes it will not be possible to hm’ ihb-
overconsumption of irrigalion water. -
The staff of higher hierarchical levels will have to regularty (dﬂué()% -
more frequently (60-80%) reschedule the allocations 10 distnbuuiry and fleld o
channels. Such staff will also have to make decisions regarding the allowable. -
margins of deviation from these scheduled allocations’ for fiel _
and regarding ways to monitor these deviations. '
The' Irrigation Department will have to determine the stag
declsmn-makmg processes regarding the in-seasonal allocation’
water users should be consulted and the hierarchical levels ‘of Siaff
should consult the water users. These consultations may take place
beginning of the season to discuss the principles of allocation;: o
(40-60%) or more frequent (60-80%) intervals during’ _{h ;
Simultaneously, regular (40-60%) or more frequent (60-80%) int
with the Department of Agriculture and other relevant agencicsis:
for a better wning of allocations to agricultural programs. -~ * :
Allocation principles could be a subject for discussion, consﬁha ' \
ncgotiation with the waler users, or their representatives or field slal‘f he, - -
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allocation principles cover qualities of the water delivery service, as for
example:

* The waler duly required for the different subsystems.

* The flexibility of the operational targets required for distribution to
distributary and field channels, in terms of duration or flow rate.

* The maximum permitted total responsivencss {managerial and
hydraulic) or delays in realization of exceptional adjustments to the
scheduled allocations.

* The allowance necessary to cope with variations in discharge to the
different subsystems (or variations in water level).

* The predictability of the water issues in terms of the required
information supply to the water users and the field staff about
allocation schedules and adjusiments.

These subjects of discussion should be the criteria that has Lo be followed
in the allocation decision making for different water availability situations,
(e.g., equity between subsysiems), cultivation risks and agriculiural
productivity.

The form of these consultations, with or without the cooperation of the
Irrigation Management Division, will have tobe determined by the Irrigation
Department. During the period of observation of this study and in the
perception of the engineers, the relationship between the Irrigation
Department and the Irrigation Management Division scemed to be too
strained to expect much of an increased cooperation between them without
the commitment of the engineers at project and head-office levels.

The auitude of the Irrigation Management Division is based on the
expectation that pressure from bottom (i.e., from the watcr users) on the
Irrigation Department stafl will increase their accountability. With regard to
the in-seasonal allocation, the mechanisms of the different hicrarchical levels
of the Irrigation Department at project level are such that passive or active
obstruction of such pressure from the bottom is very easy. Without a real
commitment of the staff of the Irrigation Department the complaints or
protests of the water users will not be very effective in the short run, and may
even be counterproductive in the long run,
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. Consultations initiated and maintained by the Imgauon
. beattended by the more or less centralized staff levels; where

scheduled, and also by lower hierarchical fevels. Apart from Ihat,
have to be established regarding urgent complaints and requestﬁ‘

In order to increase the managerial rcsponsweness ‘tn
required for the allocation schedules, good communication li
established with the field-level staff as well. If such lines do
become more difficult 1o deliver water within the reqummeﬁ

- from the consultations with the water users, inicluding ‘the:
operational targets for conveyance and distribution, These co
lines should be even better for a high level of perfecuon than foria(ta rage

: lcvel of perfection. 5

For an-average level of perfection, higher-level staff she
instrisct, guid, monitor, and evaluate the field siaff regardn_
implementation of the scheduled allocations. This will nozonly-im Fove the

allocation decisions, but also will stimulate them. - R

.For.the same reasons, it is required the head office 0. piaya 1

and initiating role in guiding, monitoring and evaluating. the

“allocation processes in its irrigation systems. Pcrformahce

: through registration of allocation schedules and comparison:

important experiences and regular monitoring and evaluati

implementation of the most important operational targets arcfeq red
averagc level of perfection (40-60%). _

. The credibility of the higher-level staff in regard tothe maichi
and demand is very important in their interaction with.the water.
the field staff, and this is something which should be carcfully ulr&l

the staff-of the Iirigalion Depariment. .

" A related observation regarding the managerial mquu’cments
in-sepsonal allocation is that the combination of construction ag
water delivery processes is presently a major constraint o aual
discipline and motivation of the staff of the Irrigation: De

- mainiaining communication lines necessary. for- an average

perfecuon {40-60%}. A scparation of these interests is ‘essential,

~ inasystem under construction (like the Kirindi Oya system) or.
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where the early years are very important for establishing the credibility of
the Irrigation Department with regard to the allocation scheduling.

If the Imigation Department wants to achieve an average level of
perfection of the in-seasonal atlocation decision making, it should have the
courage to argue against “pushing” politicians. Their priority for
construction targets has direct consequences for the immediate and fulure
water delivery performance and the credibility of the allocation decision
making by the Irrigation Department in the system, which in a wider
perspective serves the national interests as well.

However, it requires that the Irrigation Department itself makes a policy
change of abandoning its overall priority for construction interests. Also, the
donor should realize the importance of building not only the infrastructure,
but also the management processes. These aspects will be more extensively
dealt with in later chapters.

Opportunities for Improvement: Requirements with
Respect to the Managerial Conditions

People. Staff of levels above field level have sufficient expertise to handle
demand assessment and the matching of supply and demand. But their
understanding of the importance of agricultural interests in this maiching is
not sufficient. An improved understanding of this aspect can be achieved by
including agronomic subjects in their education and also by means of
agronomically-oriented training courses or such other professional
development programs. In addition, experience in quantifying water duties
in terms of flexibility, predictability, vartability and responsiveness have to
be developed by the staff and the water users.

A first need is an increased awareness of the staff of the Irrigation
Department about the managerial aspects of their daily work content. In
addition, higher-level staff will have to intcract more effectively with
lower-level staff and the water users. [t requires improved managerial skills
and autitudes. As for the seasonal allocation, inclusion of management
subjects in the education of the stalf, addition of managerial skills in the
selection criteria for future irrigation managers, and changes in training and
professional development programs are required. More awareness of the
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influence of managerial attitudes on motivation and performam Y
be helpful.
However, increased awareness of the managenal aspects<of 1 the
in-seasonal allocation processes and related skills will not:incre
present level of perfection. Motivation and w1l!mgness of ﬂ;.
Irrigation Department lo improve its performance in this respee&
imporiant.
- Provision of information. The staff that prepares the allocaun;wchedulﬂs
requires regular (40-60%) or frequent (60-80%) feedback on
issues to distributary channels and field channels, and
levels in the main canals. Also, they should get feedback on o
scheduled allocations. That feedback can be real:zed,ihrol._igh
information provided in forms have 1o be cross-checked daily byinds
measurements of water issues to, at least, distributary channe‘ an
regular field visits by higher-level staff. 3 _

Regular feedback on the residual effective rainfall is rcqu;red_f T
average level of perfection {40-60%). For a high level*o
(60-80%), frequent feedback on aciual demand mcorpormin_ ’ﬁifwtl
rainfall is required.

In ‘addition, for average and high levels of perfection -
communication lines are required to be able to react to cxceptlonaldcwatiens S
from the scheduled allocations that cannot be covered by ihe:esia d
allowable margins. Related 1o this are the mformatiomp_
requirements; computers and slandard software should be used
frequentand quick changes in the schedules and to produce prin:
schedules and other notes for dissemination to the fiekd staff
users.: The Water Management Feedback Center has develope
software (a Lotus 1-2-3 spreadsheet program) for the Kirindi. Oys
(Jayasundera 1989). It is used now mainly for theoretical calen
can be easily applied to quick allocation scheduling and the d i
of the niew schedules. In addition, 1o make management less:dé
individual staff members, allocation experiences, seasona,l repo
be recorded in a database. "

- For an average level of perfection (40—60%) performance evalmu_
the head office through registration of allocation schedulés and
with-earlier important expericnces, and regular monitoring. anﬂ eyalna




SYSTEM UTILIZATION: OPPORTUNITIES FOR IMPROVEMENT 105

actual implementation of the most important operational Largets are required.
Potential performance indicators for the in-seasonal allocation concern are
the water dutics for main canals, branch canals and distributary channels,
which can be monitored regularly. That again requires increased
accountability of the Irrigation Department as a whole toward its water-
delivery performance, which is unlikely to come about without related
commitmenis from the external environment.

Systems and methods. For average and high levcls of perfection, it is
necessary to have a system of allocation for different subsystems that can be
relatively easily monitored by higher-level staff and is acceptable to the water
users. Such a sysiem can systemalize the allocaticn decision making and
facilitate the interaction amoeng staff and between staffl and the water users.
Four such methods of allocation are possible:

1. Fixed discharge and variable duration: This method requires more
management inputs from agency staff, but allows the waler users 10
standardize the rotation within the distribulary and ficld channels to a
certain exicnt,

2. Variable discharge and {ixed duration: This method is casier for agency
staff, but requircs much more management inputs and internal
organization from the water users to manage the varying durations 0
different farm plots, if the supply is tight compared to the demand.

3. Variable discharge and variable duration: A method that requires more
management inputs from agency stalf than from the water users,

4. Fixed discharge and fixed duration: A method, which presently exists
merely on paper; if actually implemented it will be the least
management-iniensive for the agency, but will not allow for a tight water
supply aver the whole scason.

If the Irrigation Department intends to supply water to match the demand,
the second option may be suitable for the agency in the long run. However,
1o attain an average level of perfection (40-60%), only the first and third
options seem 10 be fcasible now in the Kirindi Oya system. If the Irrigation
Department allows a more abundant water supply to the different
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subsystems, any of the rotational allocation options may be
agency and the water users; in such a situation the third opti
management-intensive for higher-level agency staff ¢
implemented at the time of this study. Performance improvéf
fourth (or second) option requires the enforcementof increased
inputs from the water' users only, which seems unlikel
absence of viable and effective water-user groups, as it is the
first option seems more appropriate for that purpose, wher:
be used in a transitory trial-run pericd. In all cases; it is i)
adopted allocation method is acceptable to the water users
subsystems — which will probably require some comprori
aliocated water duties — and that the water users are aware T
allocations. o :
For an average level of perfection (40-60%), a system which-makes i
effective use of rainfall has 1o be developed . Several such sys
proposed in the past by the consultants, but their apphcation
deferred pending institutional support of the Irrigation Depa
An important requirement for an average or high level of g
system for the methodical recording of allocation expenence
the subsystems of a specific irrigation system in such a way thaf
of field-level or higher-level staff will cause minimum disra)
of e"xperience) of the water delivery service, Such di
supervision will reduce the credibility of the delivery servicet -
Department. Methods of recording allocation experiences ma inchy
filing of minutes of meetings of the water users and staff, and
up of a data bank of the pros and cons of allocations to specific
seasonal reports which highlight the main seasonal and in-seasona
processes, etc, Such a data bank on the different irrigation sys
Irrigation Department will be a storehouse of ‘experien
allocation processes, water duties, cropping pattemns, cultiva
and cuitivation risks evolved over time in specific :mgauon sysm
Provision of knowledge. The technical knowledge nec
in-seasonal allocation, specially for the envisaged quanti
duties in terms of flexibility, prediciability, variabitity and
found to be lacking. As mentioned before, the knowledge |
-gained by the ficld-level staff, each of whom handies ong 1a;
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the allocation process, is neither preserved nor pooled together, and is lost
with the departure of the staff from the system,

Despite the availability of an enormous amount of irrigation management
literature related to the water user organizations, there is little exchange of
knowledge and practical wisdom of systematic mechanisms of interaction
among higher-level agency staff, field staff and the water users in regard to
in-seasonal allocation. Such exchanges should be initiated by the Irrigation
Department itself to dispel any misunderstanding of its engincers that
knowledge of that sort is a threat to their profession.

Organizational rules. For an average level of perfection (40-60%), the
Irrigation Department should develop clear and consistent rules for the
assessment of demand and marching of supply and demand in its irrigation
systems. It also should develop methods of assessing supply and demand and
matching them, and determine the hierarchical levels at which these
decisions to be made, the feedback requirements, etc.

For a high level of perfection (60-80%), it is necessary to establish
combinations of mutually attuned rules with respect o the frequencies of
supply and demand assessment, the hierarchical levels where allotation
scheduling would have to take place, the feedback requirements, the
incorporation of effective rainfall in the allocation schedules, etc.

A common solution 10 the interference of distribution and conveyance
targets along main and branch canals is to establish separate organizational
structures for distribution and conveyance. The separation of the Water
Management Feedback Center from the offices of (he Resident Engineer in
the Kirindi Oya system is a way of achieving the separation of the
conveyance and distribution along the main canal. That separation may help
10 reduce the interference to a certain degree but, in the Kirindi Oya system,
it does not prevent gate tenders (or localized managers like the Resident
Engincer’s staff) from deciding among themselves and making ad hoc
adjustments of the distribution targets in response to immediate water users’
demands. Only if the level of perfection of the in-seasonal allocation is
upgraded and these ad hoc water user demands are taken care of, the water
users and gate tenders will develop the confidence required for a further
improvement of the separaticn of distribution and conveyance Largets. That
increased level of perfection will not evolve without the increased
accountability of the different staff with respect to the water-delivery
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performance; without such accountability, dlfferem confi :
organizational structure cannot solve the pmblem of conﬂmting 1t
conveyance and distribution. : ¥
- Rules governing the hierarchical and financial authority 0fstaf£ inyolved
in in-seasonal allocation are a requirement 10 make this decisic
- dependent on individual motivations, behavior and attitudes; In
Oya system, the prevalence of the interests of the local Resitlen
over those of the overall system is reinforced by the organizatior
_in the absence of any accountability toward the water-delivery'per
Therefore, it seems better to have a direct line of -authofily:
project-level Water Management Feedback Center to the:field-le:
with clear responsibilities and accountability along the ling.:
level of perfection (40-60%) and a high level of perfection (6
guidance, monitoring and evalvation by the project-level Q&1
more direct authority and responsibilitics for the projec
Managemem Feedback Center, from the 10p officials to the field-Je
involved in allocation processes. The different levels of staff in:this
should be made accountable and responsxble for the water us¢ wi" y

management inputs required for a serious effort to lmeract w;lh : }
nsers (which itself is a prerequisite for viable and effective wal,er ruSer
a meaningful role for the water users seems unlikely to- cw;l{v_q
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increased accountability of the Irrigation Department staff and the Irrigation
Department as a whole toward the water delivery performance.

WATER-FLOW REGULATION

Present Management Performance: The Level of
Perfection

The overall level of perfection of the water flow regulation was very low
(0-20%). This quantitative judgement was based on the following
evaluations of its characteristics:

Feedback. There was hardly any feedback regarding the operational
methods implemented or their appropriateness. Even obvious shoricomings
or disparitics were not communicated, unless complaints were received from
the water users or overflowing of the canal bunds occurred. Only the Water
Management Feedback Center made some attempts to improve the
opcrational methods being used: A very low level of perfection (0-20%).

Foreseeing. The actual operational methods were established on an ad
hoc basis. Some experience of the consequences of certain operational
mcthods for the distribution had been gained over time, but the absence of
information on the degree and duration of the discharge variations would
prevent the consequences for the conveyance being foreseen: A very low
level of perfection (0-20%).

Integration. The changes in the upsiream water level due to operation of
cross-regulators and offtakes were integrated with their influence on the
distribution through the offtakes. It was reatized by operating the
cross-regulators only in case of water level variation. That integration with
the distribution occurred at the expense of the conveyance along the main
canal. Operations of cross-regulators along the canal were not integrated at
all with the other changes and adjusiments: A very low level of perfection
(0-20%).

A belter integration existed within the distributary-channel system from
the point of view of maintaining enough head for distribution 1o the different
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field channels as well as conveying water along the d;smbnwry ¢
An average level of perfection (40-60%). :

Systematics. The complete delegation of the water-flow regulatio
decision making 10 the gale tenders led to ad hoc operational meth
although some on-the-job cxpenence over the years was gamed'by i
tenders, but not their supervisors: A’ very low level of perfectii 5.

The standing orders of the Irrigation Department applied the |
Oya system did not match the unsteady flow conditions in 1 G
and thus did not systematize the decision making. The mmcq
Water Management Feedback Center to refrain from ope?éﬁﬁﬁ
cross-regulators after rdinfall could have led to some systemizing
decision making, but due to lack of follow-up, thatinstruction was not st
implemented: A very low level of perfection (0-20%).: AR

Opportunities for improvement Requ:rements mt' 1
Respect to the Processes

As it was assumed that only a gradual improvement of the leveloflpc
is feasible, a further assumption is made that the Irrigation Departmént.
10. improve its level of perfection from a very low (0-20%
(20-40%). However, in some cases the requirements:to reach:an
- level of perfection (40-60%) will be indicated. A higher level:ofipe R
does not necessarily lead 10 a better outcome. In certain: cases_,’t;mayfbc o

necessary o increase the quality of the decision, rather:than:the T
perfection. Similarly, a good decision that evolves from a low
perfection might be very cost-effective.
. Technical aspects. For a low level of perfectlon (20—40% _ﬂl prosent.
pracuce of using an approximate {ime of opcration of the heall s
Water Management Feedback Center and Resident Enginegr. is.
For an average level of perfection (40-60%), the exact time:s
operation of the head sluice have 10 be recorded and the Water Mans
Feedback Center and Resident Engineer have-to be snformc;d-unmei! :
about the time, '
_For a low level of perfection (20-40%), the actual dlschargemm 4
head sluice have to be measured and such information -will have s
provided immcdiately to the Watcr Management Feedback Center'and the
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Resident Engineer. For this purpose, the measuring structure at the head of
the main canal should be made functional, and be calibrated regularly. In
addition, the Water Management Feedback Center and the Resident Engineer
will have to determine the periads and the days unsuitable for the operation
of the head sluice.

For a low level of perfection (20-40%), the gate tenders have 1o be
informed about the approximate time and the size of flow variations at their
cross-regulator and offtakes. The provision of such information requires the
incorporation of data (approximate time and size) of the operation of
upstream cross-regulators, distribution to offtakes, and losses during
conveyance to their cross-regulator. For an average level of perfection
(40-60%?, provision of this information 10 the gate tenders should become
more specific. This requires the measuring of the discharge at certain points
along the main canal, and these discharge measurements require regularly
calibrated staff gauges or measuring structures at all distributary-channcl
offtakes from the main canal and branch canals.

For a low level of perfection (20-40%), the gate tenders will have 1o be
instructed on indicative operational methods, which would arrange the
conveyance along the main canal and reduce the time required to stabilize
the- main canal after the operation of the head sluice or rainfall in the
command area or important changes in distribution in upstream reaches of
the main canal.

For an average level of perfection (40-60%), the gate tenders will have
to be provided with more specific instructions regarding the operational
methad to be used for every operation of the head sluice or every occurrence
of rainfall in the command arca or important changes in distribution in
upstream reaches of the main canal. Such operational methods cover the time
and size of gate settings, and the frequencies of adjustment for all structures
along the main canal, i.e, they include operational plans. For a low level of
perfection (20-40%), the data that have to be fed back to the higher-level
staff are: 1) the actual time and size of the adjustment necessary for the flow
variation to reach important points along the main canal (¢.g., the tail end,
or the heads of branch canals), and 2) the time required to stabilize the flow
at these points after an important change of discharge through the head sluice
or heavy rainfall or important changes in distribution in upstream reaches of
the main canal.
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For an average level of perfection (40-60%), such’ feedbackwin* ;
be supplemented with data on all the realized changes in distiba
the main canal. Moreover, for an average level of perfectloh “40:60%
regular feedback has 10 occur about variations of the: level along the
canal and branch canals. =

Managerial aspects. For a low level of perfection (20-40%} lnff of
level higher than field level (at least, the level of the Technical: '
will have to get involved in the water flow regulation decision makuig T
have 1o instruct the gate tenders about the methods of ‘operation Gﬁ :
cross-regulators and offtakes following an important change of disg
through the head sluice or heavy rainfall or important changesin, ﬂts e
in upstréam reaches of the main canal. Moreover, they will hive to Bnitor
and evaluate the implementation of these operauona! methodSi
the above instructions.

regarding the operational mclhods are requlred The mcmsbd im'h
of higher-level staff is necessary for the establishment-of* -
operations, allowed deviations from the target water levels, frequency of -
checking different flow-stability situations and allowed adjusmieh ofthe
size of gate settings for specific discharge variations. 2
Higher-level stalf have to be involved in: initiating certain opemuo }
methods, implementing them and monitoring the consequent stabilization
the main canal; identifying possible improvements in operational mieth
andcommunication between the different cross-regulator opemtom eit
They have to ensure that quick and reliable information on' memlimir :
distributions, the operations of structures and the discharge: a
locations along the canal is available for the operaticnal planning«at 8
of important water flow changes along the main canal. For arréveraga%é ‘
of perfection (40-60%), special technical staff is requlred o repar
operational plans. k
For an average level of perfection (40-60%), more auention:
required for matching the exact timing of the operation of ‘the het
with-the managerial responsiveness of the staff of the Resident: R
(Right Bank) and to wam or instruct the gate tenders along the: mmncwa‘i B
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This may be done through some form of consultation of the Resident
Engineer (Right Bank) with the Resident Engineer (Head Works) about the
exact timing. This matching is important, because without an exact starting
up time of destabilization of the main-canal flow, the coordination of the
operations of the cross-regulators along the main canal becomes less exact
and small destabilizations are propagated with increased amplitude along the
main canal to the tail end.

Opportunities for Improvement: Requirements with
Respect to the Managerial Conditions

People. The expertise of gate tenders and higher-level staff involved in
appropriate operational methods for water flow regulation decision making
have to be improved. However, the awareness that the conveyance and
destabilization of the main canal constitute something to be managed at all
— leave alone awareness that it has to be managed before the head sluice is
operated — is still absent among the staff of the Irrigation Department. Such
awareness and expertise could be improved by training the staff by means
of models that simulate the water flow in the main canal under different
operational methods and under different situations.

As for the seasonal and in-seasonal allocation, the management of the
water flow regulation requires a change in attitude of the staff of the Irrigation
Department toward interaction with lower-level staff, The remarks made in
earlier chapters about the allocation decision making on training, and the
accountability of the staff of the Irrigation Department toward water delivery
performance are valid for the water flow regulation as well.

Provision of information. The information on the approximate time of
operation of the head sluice that is being provided to the Water Management
Feedback Center and the Resident Engineer is sufficient for a low level of
perfection (20-40%). For an average level of perfection (40-60%), they
should be provided with the actual time of operation as well.

For a low level of perfection (2040%), the gate tenders should be
provided with the approximate time of operation of the head sluice and the
approximate size of flow variation. Or, they should be provided with the
approximate time and size of flow variation at their cross-regulator. For a
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low level of perfection, they shall be provxded with mdlmnvc
nethods as well.

-For an average level of perfecuon (40—60%). the gale end
mformed about the exact time and size of flow. variation at ¢
the-required time and size of gate setting, and the frequenc
resulting changes of the level and adjustment of the gate setti

"For a low level of perfection (20-40%), the data that have
to the higher-level staff are: 1) the actual time and size of @
necessary for the flow variation to reach important points al
canal (¢.g., the tail end, or the heads of branch’ cana1s}
required 1o stabilize the flow at those points after an’ :mpﬁ.=
discharge through the head sluices or heavy rainfall or imponan
distribution in upstream reaches of the main canal. For an:avera
perfection (40-60%), such feedback have to be supplemented:
basis with feedback on all changes in distribution along the
Moreover, for an average level of perfection (40-60%), regulat* ee
level variations atong the main canal should occur. : :

- Systems and methods. For a low level: of perfection’ (20—40%- me
Imgauon Department would have to introduce a system 'théi i 3
guick development of more appropriate indicative operatumiﬂ

Provision of knowledge. Knowledge on operational- me
different systems and their consequences for conveyance:
of the waler levels along the main canal have to be built up’ )
Departmentitself. Suchknowledge could also be developedith:
techniques or through the use of simulation models 16
different operational methods and procedures for water-fio
However, the application of such know-how: depends . ulii
willingness and the motivation of the project and head offige
Irrigation Department to improve its performance in water flgw

Organizational riles. For a low level of perfection: €2
Irrigation Department should establish broad rules ¢o
responsibilities of higher-level staff in' water ‘flow rogulat
involvement required of higher-level staff in thé establishmerit
metheds, the provision of information .10 field staff afler’l |
changes in the ypstream reaches of the main canal, and the men
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consequences for the water flow regulation). For an average level of
perfection, more specific rules should be established.

PRIORITIZING AMONG THE DIFFERENT
OPPORTUNITIES FOR IMPROVEMENT

The levels of perfection achieved in system utilization processes of the
Kirindi Oya system are graphically displayed in Figure 7. It is assumed that
higher levels of perfection lead to higher system performance. However, the
degree to which the different key decisions contribute to the system
performance is yet unknown. The relative contributions of the different key
decisions have to be determined through comparative research in different
irrigation systems before they can be used as normative indicators of the
levels of perfection for the different key decisions to reach a certain
performance. Such comparative research will be undertaken in the near
future by HMI's performance research staff. In the absence of such normative
values the given opportunitics could be uscd by the Irrigation Department as
a kind of a checklist.

Figure 7. Levels of perfection achieved in system utilization processes of the Kirindi
Ovya system.
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CHAPTER 7

Strategic Concern: Desired System Objectives

THE STRATEGIC CONCERN deals with the identification of desired system
objectives (e.g., water delivery, land seitlement, employment and
agricultural production). It maiches these objectives with the availability of
resources (i.e., the feasible system objectives), and defines the required
capacities needed (i.e., the functional sysiem requirements) to reach these
objectives. Accordingly, the strategic concern has been split up in this paper
into three key decisions: the desired system objectives, the feasible sysiem
objectives and the functional system requirements. The latter two are dealt
with in Chapters 8 and 9 respectively.

The desired system objectives evolve from the objectives of the donor,
the national and local politicians, the linc ministrics and departments, the
national planning organization, the local authorities and the community, and
the beneficiaries of an irrigation system.

For an irrigation system one such objective, whether impticitly or
explicitly stated, may be the reduction of cultivation risks through more
control over water in certain arcas at a certain point in time. Other relaied
objectives may be a desired increase of agricultural production, alleviation
of poverty, reduction of uncmployment, settlement of landless people,
appeasement of political supporters or geopolitically sensitive arcas, saving
of foreign exchange through increased exports or decreased imports,
sustainability of the environment, exiernal {unding for agency projects, ¢ic.

The study of decision-making processes withrespectto the desired system
objectives and their managerial conditions has been less detailed than the
studies given in other chapters, because they take place at high levels in
agencics, the government and the donors, The relevance of this decision
making for the water delivery can be very important, but a broad picture as
given in this chapter has been considered sufficient. A general overview of
the background to irrigation-cum-settlement systems in Sri Lanka has been
given in Chapter 2.

117
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THE DECISION-MAKING PROCESSES

Technical Aspects

The Appraisal Report of 1977 describes the explicitly. stated: obmv& -of;';'-l
the Kirindi Oya project: no

The objective of the Project is to help meet some of the Govemme
‘major economic goals; namely, increased paddy and cotton prs
employment generation, foreign exchange saving and land:
Under the project, new and improved irrigation facilities witlbe
~ for 12,394 ha. Of this area, 4,525 ha of paddy land are.at §
cultivation, The project reservoir, operating in conjunctio
- existing tanks in the area; will assure irrigation for cultivag
- on these lands during the two seasons each year; additions} 8,4
new lands will be developed for cultivation of paddy;. s
subsidiary food crops. About 8,320 farm families will be setisd
Project in new hamlets and villages complete with th
infrastructure, and will be given small fanns- with which
+ themselves. To ensure full benefits from the irrigation-and e i
facilities, agricultural extension services will be snangﬂtefiﬁd ainderth’
Project (ADB 1977b, 15). _

These were the desired system objectives in 1977, For finan
the project was split up, in 1982, into two phases. 'Iheob,)ecuv’
changed in Phase I of the project which started in 1982
abovementioned objectives except the cultivation of cotton and
objecnve for the reservoirs to “assure nngauon for cultivat
63% of the area during two seasons each year, while <
cultivation of one rice crop in the wet season and subsidiary
season on the other lands” (ADB 1982,4) ) '

For Phase I, the cultivation of rice was omitted as a stated
replaced by the objective of “increasing the incol
beneficiaries...These objectives will be achieved thro
improved crop management practices, forestry and livestock develo)
and in the process will encourage crop diversification and a farmin
approach to agriculturat development” (ADB 1986, 13).
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These were the objectives aslaid down in the relevant donor'® documents.
Further elaborations of these objectives by the government appeared to be
unavailable. No requirements or objectives were stated by the government
regarding, for example, the timespan in which a certain number of people
had to be settled or given jobs, or in which a certain increase in agricultural
production had to be achieved. Neither was it made clear whether the
increased agricultural production would have to be attained through
increased cropping intensity, field crops other than rice (ie., other field
crops [OFCs]), or through exiension of the command area.

No feedback from the locat community and beneficiaries of the project
on the abovedefined requirements or objectives were given in the reports of
the donor. The desirability of these projectobjectives from their point of view
thus remained unknown for the reader of these reports. In fact, the objections
of the local communily and the politicians against the project were ignored.

The sustainability of the project objectives had not been mentioned or
considcred either. The donor reports give a rather extensive overview of the
agricultural sector and derive from that the need for the envisaged increase
of agricultural production of the project area (ADB 1977b, 3). The
sustainability of this increased agriculwsral production and the related
irrigated project extents were not mentioned.

No objectives were explicitly determined regarding the environmental
sustainability of the Bundala and Weerawila bird sanctuaries in the project
area (see Figure 1). However, some remarks have been made regarding the
impact of (he project on public health, deforestation in the catchment area,
and soil erosion in catchment and command areas (ibid., 34). And, no
objectives were determined in regard to the impact of increasing population
pressure on the sustainability of the semiarid climatical environment of the
Kirindi Oya system,

Instead, all these objectives were defined implicitly through the explicit
priority for quick results: the government had given priority for speedy
implementation of the project and quick results for political and financial
reasons, rather than for choosing an option, which might have been more

10 Even though several donors were involved in the Kirindi Oya project, the ADB was the main
actor on behalf of these donors in the decision-making processes; thus, when “donor is used
in this repont without funher reference, it refers to the ADB.
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desirable in terms of the other project objectwes mmn

(Dnssa;myake 1986, 1).

Mamgenal Aspects

Seveﬁl factors have led 1o the setting up of the Kirindi Oya
of ‘water for the Ellagala system as a whole resulted '
extension of its original command area, thmugh spomaneous
from the original designed area of 3,500 ha 1o the actually u ed g
‘ha, For that reason, the Member of Partiameiit for Hathbanit
1950s tnitiated investigations into additional water reso_ rc:
1978) '

‘The desire to start investing in the development of the so
onginated with the insurrection of 1971, after which the *
desperately keen to undertake some development projects it
empioymem opportunities and other benefits to people inthes
1988b,42). The choice for investing in ifrigation-cum-settlen
in other sectors was most likely based on d:versa rea
abovementioned water needs of the Ellagala system, a
alternatives for investment, the romantic feelings many Sti’
about thie ancient irrigation civilization in the south'and lhe poht_i;c_al
of an irrigation system.

The decision to build an irrigation-cum-settlement system
the govemmem in the early 1970s (ibid.). At that time there
opnons available,. amongst which were the Lunugan
Hurathgamuwa sites. Lunuganwehera was the most downstre
the Kirindi Oya catchment, while Hurathgamuwa was mone
located favorably in view of an integrated watershed develgpmen
the wholé south, i.e., the so-called Southern Area Plan,

“This_ plan provided for a gradual developme
1mgan0n-cum-settlemem in the south; agrlcultural prod
settlément and employment opportunitics were not defined to
a short period of time, but were assumed to develop gradually-
alsoenvisaged the diversion of 1,234 mem of excess water resoi
from the wet southwest (Nilwala and Gin river) basins to the di
(Kirindi Oya and Gal Oya) basins by means of a transbasin_t
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The dam site and area 1o be commanded. At first, the then Prime Minister
approved this Southern Area Plan. A perceived advantage of the plan was
the gradual implementation that would allow for more consultation with the
local communities, the adjustment of the implementation to their needs and
capacities and thus more long-term sustainability. Another perceived
advantage was the envisaged use of local technologies and manual labor as
far as possible. The Planning Ministry had been supporting and pushing the
plan, while the responsible decision makers in the Irrigation Department
favored the Lunuganwehera site, because of the opportunity to build the
longest earth dam ever in Sri Lanka.

The Planning Ministry and responsible decision makers of the Irrigation
Department did not agree on the role of western technology. The Ministry
of Plan Implementation preferred the conservation and development of
national engineering technology to the introduction of foreign expertise,
which was considered inappropriate for the Sri Lankan setting; “Technology
is like genetic material — it carries with it the code of the society which
conceived it” (Elements November 1976 in Mendis 1977, 58). The Irri gation
Department preferred to plan the Kirindi Oya system along more scientific,
hydraulic engineering lines.

After an unsuccessful attempt to obtain funding from China for the
Southern Area Plan, it was dropped for some unclear reasons. Personal
conflicts between individuals in the different agencies and involved
politicians seemed 1o have been the main reason (Mendis, Edirisuriya,
personal communication).

Meanwhile, preparations continued for the irrigation projectin the Kirindi
Oya River Basin which was favored by the Irrigation Department (i.e., the
Lunuganweherasite). In March 1976, during a visit of a Project Identification
Mission of the donor to Sri Lanka, the government — which was at the end
of its term — requested the donor “1o consider assistance for the Kirindi Oya
Irrigation and Settlement Project (KOISP). A Bank Mission which visited
the country in May 1976 considered that the Project was suitable for possible
Bank assistance, but that technical assistance would be required for further
investigations and for project preparation. Subsequently, in July 1976, the
Bank approved tlechnical assistance amounting to US$49,000 for the
purpose. <A feasibility tcam of three individual consultants and a stafl
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membeér> engaged to carry out the study, submuwd their ﬁnal Teportin
1977 (ADB 1977b, 1).
The objectives of the project at the time of this mission aleéesmihed i
the feasibility report as: “the project will help to” meet some: s
Government’s major national objectives; import subsmmmii W
employment opportunities and land colonization. The 6,400 caimhsts W
be settled in new hamlels and villages, complele wuh the' necesss

reporls ‘This is elaborated on in Chapter §. Sk :
The consultants who wrote this report have consequenlly. in’ coepemuari S
with'the involved ministry and the Irrigation Depariment officiais dﬁﬁﬁeﬁ e
three alternative projections (i.e., in terms of the Economic Internal
Return or EIRR), and thus different project objectives in tefmﬁ of iy
increases in agricultural production, commanded areas, and- numts
people to be settled. The alternative projections were, however; excligiv
for sites below the Lunuganwchera site. Consequently, *in respﬁnse ) me
government’s request for further consideration by the <ADB> ;& Appraisal
Mission visited Sri Lanka from 12-31 August 1977” (ADB-1977b;1): =
mission determined which of these alternative objectives weré momfea lﬂé :
in terms of the EIRR; at that stage the donor did intervene: S
determination of desirable project objectives in terms of area to'be‘irrigaied. Lo
cropping patterns, water dutics and cropping intensitics. Based:on' :
findings and recommendations the donor took the decision: 1o fund:thie
foreign exchange component of the project.
During all these stages, the water users, {uture settlers and the I
communily were not consulted. The then Member -of Parifamén LOf
Tissamaharama strongly opposcd the Lonuganwchera site * where a ‘ui_ S '
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<4048 ha> of developed lowland and the two villages, Lunuganwehera and
Dewumwehera, will be drowned by the reservoir. About 1500 familics will
have to leave this area and they will have to be compensated for their lands
and property” (Edirisuriya 1978).

He opposed the selection of this site, especially in view of the availability
of the alternative Hurathgamuwa site, where a smaller dam would be required
which would submerge a smaller area of uncultivable, rocky land. From this
site additional water to the Ellagala system could be sent through the Kirindi
Oya River for cultivation of yala and maha seasons, and an additional 2,834
ha of suitable lowlands could be brought under irrigation as well (ibid.).

The then Member of Parliament for Tissamaharama expressed this
opinion, in the presence of high-level agency staff, to donor consultants who
visited the envisaged project area. This must have been at an carly stage given
the aforementioned Terms of Reference of the Feasibility Study. While
different politicians are, of course, bound to have opposing views, the
personal impression of the former Member of Parliament was that the donor
staff did not take his arguments seriously (Edirisuriya, personal
communication).

In 1977, the Southern Area Plan and the related Hurathgamuwa site were
again taken into consideration when the United National Party (UNP)
government came into power. By that time, the donor had received a report
of the Ministry of Plan implementation regarding their continuing preference
for the Hurathgamuwa site, and they asked the ncw Minister of Lands and
Land Development — coincidentally just three weeks in office at the time
— to make a decision on the site for the Kirindi Oya dam (Dissanayake
1986, 1). The Minister appointed a commission of five to advise him; three
of them agreed that the project should continue at the Lunuganwehera site,
while one of them (one of the designers of the plan) dissented and wrote a
separate report, and the other did not sign the Committee’s report.

An important argument for the Minister in favor of the Lunuganwehera
site was that at that time, the preparations for the Lunuganwehera site had
been completed by the Trrigation Department and implementation of this
option could be started immediately. The Lunuganwehera site was also
strongly favored by the then Director of Irrigation. For the Hurathgamuwa
site, investigations and plans were not yet ready. The Minister of Lands and
Land Development decided to prevent a delay in the implementation and
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outcome of the project and opted for the Lunuganwehera site:{ibig
he remarked about his motivations for this decision;thathe fels}
Bonaparte who once said “I am not worried if 11ose a batile
fight another baltle and win. I am not concerned if Llose tes
can-regain that territory, but if I lose a minutg T.can- nev
minute ever again” (ibid.). Thus, pressure for shon— '
present at that time. =
.- Thispriority for quick results ledtoamuch less favmable C
respects: the number of people that could be settled was m
of the required resettiement of 1,500 families; the submergmg 4,
_deveioped lowland; a much larger and thus more expensi
requued the hiring of expensive foreign expertise as well);:
least, the managerial complexity of seuling a large number
developing a large command area in a short period. of time.-
- Although the Irrigation Department, the Ministry of L
Development and the donor did not pay much.attention o
complexity, the Ministry of Plan Implementation did-so. The
objected to the envisaged project objectives as it considered
site of the resecvoir undesirable within a larger framework, i;
Area Plan — this plan will be described more extensively:in ¢
Mpreovcr, it considered the speedy construction of a large
system as harmful for the involvement of local commun
settlers, and thus for the longer-term sustainability of the. pi
1977,.56). An objective that the Southern Area Plan:ain
longer-term sustainable national development, rather than
agricultural production boom, which carried with it large risks ¥
sustainability, as many irrigation projecis msnde and outmd k.
already demonstrated. :
During the early stages of the project, it was mamly the
Irrigation Department that was involved in the preparation.
of the project objectives. In later stages, the officials of the Mi
and Land Development felt that the settlement aspects had:
by theIrrigation Department and the donors. Cé&sequgnﬂyi_
miore facilities in this aspect during the appraisal of Phase ]
in the construction of a water supply system, the Sponsorin:
hmx&mg, an agroforestry program and a livestock devciopmgn Fop

-
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Environmental aspects. The terms of reference of the Feasibility Study
required an evaluation of the environmental impact of the project, and
possible “methods and feasibility level designs of measures required, if any,
to eliminate or minimize undesirable environmental effects” (ADB 1977a,
AzAlL:4). The Feasibility Study states that “an important difference between
the two sanctoaries ala and Weerawila is that the species of bird life are
different. The latter are attracted by fish that thrive in the brackish waters of
the Bundala Lewaya and other similar lagoons in the sanctuary, It is,
therefore, proposed that the Irrigation Department shall take the necessary
precaution in the layout of the drainage channel system that effluent water
from the irrigable area will not be discharged into the lagoons at such a rate
as to reduce their salinity below that required for the flamingos and other
bird life there to continue to survive. No extra provision in the estimates is
required for that” (ibid., C:XXI:5). How this should be prevented in terms
of the Feasibility Level Designs had not been indicated, however.

The Appraisal Report neither accepted this recommendation, nor did it
refer (o the environmental consequences of the Kirindi Oya project for the
bird sanctuaries: “Drainage from the agriculiural lands will be diverted
around some existing salt solariecs in the Bundala Bird Sanciuary by the
Nationat Salt Corporation interceptor drains. The natural drainage courscs
will be sufficient to handle the Project drainage” (ibid., 10). Thus, the salt
solaries would be sustained, but the proposed drainage would go straight into
the Bundala Bird Sanctuary without any precautions against environmental
damage as suggested by the Feasibility Report.

By letting drainage into the Bundala Bird Sancluary several problems
were created within Hambantota District. It was said that about 300 shrimp
fishermen were dependent on shrimp cultivation in the lagoons of the
sanctuary (Government Agent, personal communication). These shrimp
cultures required brackish conditions, and were very vulnerable to pollution.
Thus, they were severely threatened by the mass inflow of polluted drainage
water. The Government Agent had to intervene on behalf of the {fishermen
during 1988, and the hrigation Department had promised to solve this
problem.

Interaction with local communities and future beneficiaries. The
objectives and requirements of the local community and future settlers were
apparently assumed to be in line with the government’s broad objectives as
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they were not consulted about the proposed project sites and: ‘related proje
objectives. The only reference in this respect was made-b:
Appraisal Mission which “visited the Project site,” tofid
investigations and interviewed farmers and settlers in the Prﬁ
1971b 2).

~“The donor reports do not mention anything about the
dam site as for example, that expressed by the local Membér
to ‘one of the early donor missions. This was in spite' 0
implications for the local community of the plam
Tissamaharama. Two villages and 4,048 ha of develo
inundated. In addition, they lost land for grazing their ca@tlé
cultivation and also their irrigated land that came undeér aboui S
Méreover, as a consequence of the increased land pressureiﬂ
environment of the system, deforestation increased treme
risks of desertification in the long term were quite large. -
- 'For the settlers as beneficiaries of the project, the lack of:
partly inevitable, because of their absence during the plarinis
construction project like the Kirindi Oya system, Moreover
of the envisaged project objectives with their- own was, to
compensated for by the benefits that they derived from their p :
the project in general; even if the project would eventually become'a e
for themselves, they could have still sold 1he house and land Waweredble
to make a profit that way. n

Achievement of the project objectives adopted by th donar: thi
government, however, required their participation in certain jnstances
lcast. This was demonstrated by the following example: At
appraisal of Phase II in 1986, the water availability for the syswm_ AP
to'be less than that estimated in 1977. For this reason the denor proposa
only-subsidiary field crops should be cultivated in the New
dry season, The different agencies agreed, mainly because: thedxie
the project by another 4,100 ha and related settlement provisions’
~ on this assumption. In this instance, the donor again inten

ll This selling of land was not pmmmed officially, but some cases. wc
" researchers where irrigatéd land and housing were sold even when n i
had been distributed at the time.
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determination of desirable project objectives, whereby the interaction with
the national agencies was less objective in view of their priority for obtaining
the loan extension.

The seitlers were not consulted about these new sysiem objectives. It is
widely known that Sri Lankan farmers prefer to grow rice insiead of
subsidiary field crops as it is felt that the latter involve, for example, higher
cuoltivation risks, marketing problems and higher labor inputs. An additional
reason, which was specific to the Kirindi Oya system, was the fact that many
water users were part-time irrigators, who did not live permanently in the
area. Rice is a very suitable crop for a part-lime cultivator.

Mutual Adaptation of the Technical and Managerial
Aspects

It was clear that the objectives of the Kirindi Oya project at the chosen
Lunuganwehera sile had several characteristics, which were much less
desirable and sustainable from the point of view of the local community and
the local politicians compared 10 the alternative Hurathgamuwa site (e.g.,
speed of implementation, inundation of cultivable land, suitability of soils,
required cropping patiems and involved costs). The only positive reasons for
the Lunuganwehera site were political interests for quick results, and the
engineering prestige the Irrigation Department would achieve by building
the longest earth dam in Sri Lanka.

The donor staff and consultants, though aware of this situation, apparcntly
left the determination of these macro-level desirable project and system
objectives completely to the naitonal politicians, even if there was strong
opposition of the local community, the Ministry of Plan Implementation and
the local Member of Parliament. [ndeed, the identification of desirable
objectives for this type of large irrigation project is decision making of a
highly political nawre, in which a donor cannot and should not easily
intervene. ‘

The lack of consultation with farmers and the local community about, for
example, the crops to be grown, water dutics and the areas to be commanded
had led to systcm objectives, which were undesirable from their pointof view
and which might, therefore, be hard 10 achieve. For example, it had been
proven (o be impossible in S1i Lanka to force farmers 1o grow cerlain varieties
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of crops (see for cxample Jayasekara in a discussion on Iddﬁ?:'
Institation of Engineers 1983,139). In the elaboration of {
objectives, the donor did intcrvenc in the decision making b
project objectives, The desirability of these objectives:api
from‘the necessity to maintadin an Economic Internal Raté
above' 10 percent in 1986, which made the interaction between
the agency staff less objéctive for assessing the actual'desit
:'The desired objectives of the Kirindi Oya project were, 1 ige
determined and fixed at the commericement of: the: prq;eet%h“ %
desired project objectives were specified in terms of the areas & i
the crops to be grown, water duties, cropping intensities and the 1
people 10 be settled. Their fixed nature evolved from the fact ths
desired project objectives underjie ihe EIRR, which was mtﬁ&‘ ?i
thus allowed for very little flexibility at later stages. After the wa
as assumed in 1977, proved to be undesirable and unrealistic af 1a
of the project, the direcdly related desired size of the Comand:
intensitiés and the relaied EIRR could only be attaincd by ask
desirable and feasible to grow subsidiary freld crops dunn
all New Areas.
“Pixing of project objectives in terms: of ‘irrigated’ ex
intthities, ‘waler duties and cropping patterns ‘at-an- eaf
undegirable in general, especially withoutan asscssméntﬂﬁ‘th’ g iy
and feasibility of these objectives at the time they are fixed, AnBIRR ofiilst
above the cutoff (i.e., 10% for the ADB} for a large irri '
reduces flexibitity and, therefore, scems undesxmble 'Ph[s Wﬂ
on m the next chapter.




CHAPTER 8

Strategic Concern:
Feasible Objectives for New Construction

MATCHING DESIRED SYSTEM objectives with available resources (e.g.,
funding for investment, staffing capabilitics, futurc staffing and maintenance
budgets) evolves into the determination of feasible objectives for system
creation. While the desired system objectives encompassed things like
syslem creation of improvement, cropping paltems, land settlement and
system sustainability, the focus in this chapter will narrow down (0 water
related issues. Feasible system objectives are, for example, the area 1o be
commanded by irrigation water at a certain point in time, the different crops
to be grown and their cropping intensities, the acceptable cultivation risks,
the predicted performance of water delivery, the economic effectiveness and
efficiency of an investment, cic.

The feasibility assessment depends, 10 a large extent, on the assumptions
made regarding the expected benefits (e.g., water duties and related irrigable
area, crop yields) and available resources (¢.g., maintenance funds, water
and land resources, quantity and quality of staffing, service fees for cost
recovery). These assumptions can be supported by, for example, historical
data from similar earlier investments, surveys of the existing benefits and
resources, and also by theoretical scientific approximations.

THE DECISION-MAKING PROCESSES

The desired sysiem objectives constituted the starting point for the
determination of feasible objectives in building an irrigation system in the
Kirindi Oya valley. While the desired system objectives were direcuy linked
to the dam site, because of its crucial importance to all possible project
objectives, the feasibility aspects of this dam site will also be discussed in
this chapter.

129
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River Basin Development Concept

Technical aspects. The Kirindi Oya system was developedundera"ouwﬁ" I
river basin development concept, i.e., as one big reservoir which collecisall = -~ ©
the runoff from the catchment area and supplies water 10 the whole iniga'
system. To achieve this “one-off” system, the alrcady sxisting sm:
reservoirs under this new reservoir (except the Ellagala sys
demolished and developed as new irrigable areas. This pra
contrast to the traditionally applied river basin development¢i
Lankaof “melonsonavine” i.e.,acascade of medium-scale and
reservoirs, possibly supported by one or more large reservoirs,
The “one-off” system has the advantage, from a hydraulic
point of view, that one reservoir covers a-comparatively smallér
area for the volume stored. Thus, the evapotranspiration losses
On the other hand, one big reservoir has the disadvantage:
more management inputs from the managing agencytoconvey-andid
the water to the water users; for intermediate reservoirs the
provides for buffers against irregularities in conveyance and
Without such buffers the agency will have to design and- can&wt
complicated network of canals and control structures for:water if
regulation. During the planning and design-stages, more detaiied nd 1
reliable assumptions have 10 be made about the water delivery ¢aqui
of the water users, and the management inputs:and disciplinéof-§
users-and the agency staff, to comply with the-assumed:
performance. Thus, the “one-off” concept considerably
managerial complexnty of system creation as weii as system

managerial processes (see, for example, Jungeling 1990) Hﬂwever h
managerial complexlty of integrating all these dxfferent aspec qf Avales

lmpicmcntanon and construction of the systems. If, theoﬂeﬁca!;
gradual development whetheér for the “melons on a vine” of
system is possible, this managerial complexity: coiild be red
“one-off™ concept, a more gradual development of the command irez
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theoretical indeed, because the investments in a capital-intensive large dam
require a fast development of the command area and related benefits to
maintain a sufficient Economic Internal Rate of Return (EIRR}).

The Irrigation Department seldom faced such managerial problems in the
past because the restored (once abandoned) smaller systems were often
picked rather eagerly by existing communities. Moreover, some inleraction
with the local community was achieved through the existing
decision-making procedures at district level (Mendis 1988b, 43). However,
despite these decision-making procedures at district level such interactions
with the local communities did not take place in a recent (i.e., 1979-1986)
project to construct 19 small and medium reservoirs upstream of the
Badagiriya Reservoir, as described by Jungeling (1990).

An important aspect of the “melons on the ving” reservoirs is their
additional value to the community. The intermediate reservoirs were usually
restored ancient reservoirs, which had more meaning for the local
community than just the provision of irrigation water. Mendis (1977, 55)
describes it as follows:

The tank is the cultural center of the community. It is used for bathing and
the bathing time is a significant item in the daily schedule because it gives
an opportunity for people to meet each other. The village tank is also a
source of food, not only fish but seeds, stems and tubers of aquatic plants.
Further the water plants are known to reduce evaporation losses, and may
also be used as green manure. During the dry season, the tank bed is
de-silted. Some of the silt is used as fertilizer. Clay is sometimes
excavated from the tank bed for making pottery, bricks and tiles, In this
manner, the tank holds the key 1o the economic life of the village.

Compared to the “one-off” system, the cascade of reservoirs has another
advantage, which is the more dispersed availability of water for drinking and
bathing in the command area during the dry intermediate seasons, But the
frequent low agricultural productivity is a major disadvantage of the smaller
systems.

Under the river basin development concept used by the lrrigation
Department, during planning and designing of the Kirindi Oya system, the
waler resources were considered as a single river basin, as expressed in “A
Tentative Plan of Development for the Water Resources of Eight Major River
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Basins” of the early 1950s and the consequent Water Resources Map of
Ceylon. According to Mendis (1989), this single basin orientation prevented
the diversion of excess water resources from the wet zone to the dry zone:

The Southern Area Plan. A Director of the Ministry of Plan
Implementation proposed the alternative Hurathgamuwa dam site in the laté
1960s, as part of the so-called Scuthern Area Plan. This site was somewhat
upstream of the present dam and envisaged a much smaller reservoir. This
smaller reservoir, however, would be fed eventually by a transbasin canal
which would supply water from the wet zone to the dry zone throughout the
year.

The perceived additional advantages of this Southern Area Plan, which
was of the “melons on a vine” type, were the gradual development of the
actual command areas and human settlement which would give more time
to maich the different interests. Moreover, it was argued that irrigation from
anumber of smaller reservoirs, instead of from one big reservoir; would limit
the need for incorporating the upland soils in the command area and save
water and fertilizer use and thus foreign exchange. It is a valid argumeiit
according to the “Reconnaissance report on the natural resources of the
Kirindi Oya basin” of 1957 (quoted in the Feasibility Report of 1977) which,
discussing the large proportion of upland soils at the Lunuganwehera site,
says “that the Kitulkote and Lunuganwehera sites provided for sufficient
flow control to allow for optimum development of the potential water
resources but unfortunately did not have sufficient good land near at hand”
(ADB 1977a, XXIL6).

Regarding costs, Mendis (1977, 56) argued that “the initial capital
investment of each diversion anicut and canat itsel{ will be much less than
for a major headworks for a storage reservoir,” However, the costs of such
a transbasin canal were never investigated in great detail, but Were assumed
to be very high,

A feasible dam site and related areas to be commanded. In 1957, a first
comprehensive resources survey of the Kirindi Oya valley was executed by
the Center for Physical Resources Surveys and its consultants. They
indicated six possible dam sites, of which two precluded the development of
the other sites. The Feasibility Report of 1977 quotes this rcconna:ssance
report:
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It is rarely practical to provide sufficient regulation to ensure complete
control of the river’s flow, so it is assumed that optimum economic
development might approach 80 percent of the mean annual yicld. This
means that provision should be made to use <204 mem> of water. Of the
six possible developments, Kitulkote, Lunuganwehera, Sudupanawela,
Randeniya and Medahenyaya appear to be physically feasible and
essentially satisfactory. Either the Kitulkote scheme or the
Lunuganwehera scheme appears to be capable of providing sufficient
fiow control to allow for optimum development of the potential water
resource. Unfortunately, neither one commands sufficient good land near
at hand. It is possible that either Randeniya or Medahenyaya along with
a full Kitulkote development would satisfy the requirements of optimum
water utilization {(ADB 1977a, XXI1.6).

The benefits of these different project options were most probably
calculated with a fixed water duty so that the development of the command
area depended only on the provision for water storage, but not necessarily
on the suitability of the command area for imrigation,

Consequently in 1961 and 1962, the Irrigation Department made
proposals for the development of the Kirindi Oya valley. Despite the absence
of sufficient good lands near at hand, as mentioned by the reconnaissance
report, the Lunuganwehera remained one of the three serious options in these
investigations, as it did in 1972 when the Irrigation Department again studied
nine possible dam sites and five aliernative development plans of which three
were considered worthy of a detailed study.

After 1972, the Irrigation Depariment and the government made a definite
decision to select the Lunuganwehera site. During the feasibility and
appraisal studies of the donor in 1976 and 1977, this dam site was
reconfirmed while only limited information was available on several key
aspecls that were inevitable for taking this decision.

The reliable investigation reports available were limited and they
“guaranteed” that enough runoff would be available (Dharmasena 1986, 11),
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and good soils were available for irrigated aﬁncu]lure as well as for
construction of the dam (Munasinghe 1986, 58).

Managerial aspecis. The discussion of system development concepts has
not been extensive and intensive among Sri Lankan engineers. Kennedy
(1933) argued that because the small village reservoirs were oo numercus
to be efficient, they should be replaced by one large reservoir that would
store water more efficiently and economically.

However, he wamned that “science must recognize, of course, that the
rraditional preservation of redundant tanks is, at least in part, due to the other
conveniences that they confer on the villages besides that of efficient storage
of irrigation. In any case, anything like high-handed interference with the
traditional rights would be a calamitous blow to all hopes of cooperative
progress” (ibid., 251).

Mendis (1988a) claims that for at least 24 years after its publication in
1933, Kennedy’s paper had much influence on the interpretation and
understanding of the evolution and development of ancient irrigation systems
in Sri Lanka, especially among irrigation engineers. However, he argues that
unfortunately the irrigation engincers picked only the hydrological and
hydraulic aspects of Kennedy’s remarks and highlighted the undeniable fact
that the small village reservoir was, in that respect, inefficient for crop
production compared Lo the large storage reservoir. Mendis adds:

their arithmetic was correct, but little else besides. This unfortunate
one-dimensional perspective on a multi-faceted problem led to the
conclusion, in the minds of many of these engineers, that the small
reservoir was a “stage” in. the evolution and development of irrigation
systems and that all small reservoirs should eventually be replaced by
large storage reservoirs. Although this was a distortion of what Kennedy
had said, it was held that this dogma originated from Kennedy, when it
became part of a new paradigm in the years o come in the Imganon
Department (ibid., 2).

12 “No geological aspects of the sites proposed for the construction of the reservoirs had been
included in these studies” (Munasinghe 1986, 58). During construction of the dam, it led to
enormous increases in cost.
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Kennedy advocated the replacement of some small reservoirs in the Gal
Oya River Basin by a large reservoir, which was according to Mendis
(1977, 54) “a logical step in the systematic development of this region in
modern limes, since the heavy capital investment necessary for construction
of the head- works could bring almost immediate returns from increased
production in the existing irrigated area. In this respect, this project followed
the logic of the step by step development of the ancient irrigation system,”
whereby the drought resistance of the system as a whole is increased by the
support of the larger rescrvoir.

The Uda Walawe system was the first to be developed under the “one-of
river basin development concept which omits the reuse of drainage water in
the design. Mendis describes the introduction of this concept as supported
by the transfer of technology from the outside world. it is true that all major
construction in Uda Walawe, Mahaweli and other systems was financed with
loans from foreign donors. The increased control over the water delivery and
the use of consultants for design and water management have atways been
canditions for these loans. This external influence has reinforced, directly
and indirectly, the present onc-dimensional orientation of the system
development concept of the irrigation engineers.

As s typical of irrigation enginecrs, the discussion on their professionality
in this respect was initiated and kept alive by one of the few engineers, D.L.O.
Mendis, cmployed outside the big enginecring organizations of Sri Lanka.
Moore {1980b, 100) states that:

Irrigation Engineers comprise part of a civil engineering profession
which, by virtue of a relatively homogeneous social background and
common educational experience, comprises a relatively distinct social
group with a strong sense of identity. The behavior and attitudes of
Engineers arc strongly influenced by professional collcagues and a
reputation for professional expertise is a source of group esteem.

Individual engineers do not like to publicly criticize this professionality
and endanger the “untouched” status of their profession. As a result, the
opinions of Mendis about the one-dimensional river basin and system
development concepts arc unchallenged by the engineers but, al the same
time, neglected (see, for example, the Annual Transactions of the Institution
of Engineers, Sri Lanka).
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This lack of discussion of system development concepts has two
contrasting consequences. One is the high esteem of the Sri Lankan society
for the construction capabilities of irrigation engincers. The other is the
negative reputation attributed by many irrigation engineers themselves as
well as by different parts of the Sri Lankan society, to the construction bias
of the engineers and the operation of the irrigation systems.

The Southern Area Plan, dam site and related areas 1o be commanded.
The major decision 1o be taken regarding the dam site of the main reservoir
was whether or not the site of this reservoir had w be adapted 10 the larger
Southern Area Plan. The decision-making processes of the desirability of the
dam site and Southern Area Plan will be described in Chapter 11. The
decision making regarding the feasibility of the plan and the chosen dam site
is described below:

- The Asian Development Bank (ADB) Feasibility Report of 1977 referred
to this plan and stated that the final option proposed in the Feasibility Report
should be considered an intermediate solution within the framework of the
Southern Area Plan (ADB 1977b, XIL.1). However, in the report, only the
options for a dam site below Lunuganwehera were considered. It also
included the decision making about a feasible dam site preceding the
Feasibility Report. It reported on a study by the Irrigation Department in 1972
which concluded that the highest benefits would be received from a Plan B
which involved the construction of two reservoirs, Lunuganwehera of 111
mcm in the lower Kirindi Oya valley and Medaheyaya of 43 mem in the Uda
Ovya valley:

However, Plan B would only receive 10 percent more benefits than Plan
El, and would cost 50 percent more. Therefore, Plan EI was considered
to be the most attractive of the three plans. Plan EI would involve the
construction of a 147 mem reservoir at Kitulkotte, iwo miles below the
confluence of the Kirindi Oya and Uda Oyas. The third plan was plan D,
which involves the construction of a 200 mcm reservoir at
Lunuganwehera. The report concluded that Plan D would costs Rs 65
million, that is Rs 15 million more than Plan EI. The disadvantage of Plan
D is that the irrigation development of new lands that this plan would
permit would be only <6072 ha> (net) of new irrigable arcas, although
the annual irrigation potential, with a very large caichment of this
reservoir site, would be fairly high, namely <7661 crop ha> per annum,
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in 75 years out of every hundred, that is a little more than that of Plan EI
(ADB 1977a, XXIL7).

Despile this recommendation 1o implement Plan EI and the negative
remarks about the suitability of the command area of the Lunuganwehera
site (in the Reconnaissance Report of 1957; quoted in the Feasibility Report),
the Irrigation Department finatly chose Plan D in 1977. The Feasibility
Report lists the reasons for this choice:

i) The Government desires 1o obtain the earlicst return on their investment,
This can be achieved by rehabilitating existing systems and providing
supplementary water so that the lands may be cultivated to their full
potential. This provides a much faster increase in return than in a new
development area that may take ten years to realize its full potential;

i) The Lunuganwehera sitc is the lowest possible dam site on the Kirindi
Oya. Therefore, the project will require the shortest possible canals 10
reach the existing paddy development;

iii) The Lunuganwehera site does not require relocation of seven to ten
miles of road, that the other sites would; although anc mile of road will
have 10 be raised slightly;

iv) Two villages, two tanks, <34 ha> of paddy land, and <228 ha> of
privatc chena land will be inundated but this is not as much developed
arca as some of the other reservoirs would cover. Of the <3441 ha> o be
flooded by the rescrvoir most of the land is undeveloped crown jungle
which would have to be cleared and leveled before it could be cultivated;

v) The Lunuganwehera site is the most downstream dam site on the
Kirindi Oya and, thus, provides the highest development of the basin’s
water resources (ibid., XXIL9).

These arguments did not reflect the real options available at the time and,
moreaver, many of the arguments listed above were not valid, This will be
demonstrated hereafier.

The first argument was independent of the reservoir site as the water
supply to the Old Areas would continue through the Ellagala anicut in the
Kirindi Oya River. Supplementary irrigation to that system could be
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controlled from any of the proposed reservoirs, because all optzons would
improve the river flow regulation,

The second argument was, in practice, also valid for all options as the
command areas of other reservoirs would have been different. The Ellagala
system that existed did not need aseparate canal, while the Badagmya system
could have been commanded with a cheap single bank canal for the
Hurathgamuwa option as well. In addition, such a canal would haveg;ol_lecwd
runoff,

The third argument seemed 1o be of minor importance and it could have
been incorporated in a comparison of the EIRR of the different options.

The fourth argument did not mention the pre-project occupancy of the
command areas of the different options. The Feasibility Report mentioned
that 3,400 ha of low-productive lands existed in the command area. It might
be true, but the command arca of the Lunuganwehera site was considered
very good chena land and many chena cultivators originating from the wet
zone were cultivating in the area, The argument that the soils in the command
area of the Lunuganwchera Reservoir were unsuitable for irrigation as given
in the Reconnaissance Report of 1957 was not referred to. Neither was the
fact that the Lunuganwehera Reservoir inundated 5,048 ha of culiivated
lowlands, which would have been more fit for rice cultivation than the chosen
command area. In contrast, the Hurathgamuwa site would have inundated
only land unsuitable for cuitivation. Moreover, from that site onty one main
canal would have been necessary for supplying 2,834 ha of new land,

The fifth argument that the Lunuganwehera site aimed at the highest
development of the basin’s water resources implied that only a “one-off”
concept would be able 1o do so, which was not necessarily true if arguments
other than hydraulic engincering werc also considercd. Morcover, the highest
development was not necessarily cost-efficient. One single large reservoir
might have efficicnily stored the annual inflow, but considering the extra
costs and losses involved due (o the managerial complexity of planning and
implementation of design, construction, water allocation, water {low
regulation and land-seulement processes, it would have been an undesirable
and unfeasible option.

The reasons listcd in the Feasibility Report did not refer anymore to the
argument in 1972 that the Lunuganwehera site would have commanded
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6,072 ha only, which was apparently less than the other options, but also less
than its theoretical annual irrigation potential of 7,662 ha.

Thaus, in the first chapter of the Engineering section of the Feasibility
Report, all the arguments against the Lunuganwehera sile were listed by the
donor consultants. Then, they had given the context of the Southern Arca
Plan — they have not explicitly referred to the dispute about the
Lunuganwehera site in this respect — and listed the reasons why the
government opted for Lunuganwehera. However, while showing the
inconsistency of building the 30 percent more expensive Lunuganwehera
option for a command area with less suilable soils, this choice was left
undisputed by the consultants in the Feasibility Report (ADB
1977a, XX11.9). Not a word has been said in favor of, or against the site
chosen, which suggests that they disagreed with the selected site given the
listing of the inconsistencies in that choice. Anyway, the terms of reference
of the consultants did not provide for selection of the dam site because the
choice of Lunuganwehera was already fixed (ibid., A. A1.3).

No references were made to the risks of cost overruns in view of the
inexperience of the Irrigation Depariment to build such a large dam on a
clayey surface. Yet, the risk for cost overruns was already notified at that
time by the then local Member of Parliament: “they will be spending more
on this because such a big dam is built on lowtand” (Edirisuriya 1978). The
huge cost overruns of the construction of KOISP were 10 a large extent due
to problems of the foundation of the dam.

Apparently, during the feasibility stage the donor did not want to study
the feasibility of possible alternative sites or the acceptability to the Jocal
community, as was described in the previous chapter. The donor left this to
the responsibility of the politicians and the government, despite the obvious
influence of this choice on the feasibility and despite the rather meager
feasibility of a project at the Lunuganwehera site in terms of the EIRR and
related assumptions. The feasibility of the option to reuse water in a cascade
of reservoirs, which might have decreased the managerial complexity, and
increased the water efficiency and related benefits — including the
restriction of irrigation to the more suitable lowland areas - was thus not
considered, because it was considered a political decision 1o omit the
alternative option for the dam site. The logic of an improved quality of
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implementation through more gradual development, as argued by Mendls
was not considered either.

During the preparation phase of this decision making, the Irrigation
Department and the consultants judged the benefits of the alternative dam
sites mainly on their respective capacities to store the mean annual yield, i.e.,
an argument based purely on hydraulic engineering. The finat decision was
dominated mainly by the political priority for quick and visible results and
the ambition the engineers had to the building of the longest earth dam in Sri
Lanka.

Available Water Resources

The reservoir capacity, annual regulated water resources and potential
command area are determined by the available annual water resources and
the distribution of water over the year.

.Technical aspects. The Feasibility Report of 1977 assessed the average
annual inflow into the reservoir at 393 mcm. The Feasibility Report states
(at the end of the volume on Engineering) that:

in the final phase of the feasibility study an error was found in the
computer printout of the reservoir yield study. The correction resulted in
about 30 percent more water than first thought. Therefore, it is
recommended that the size of the reservoir be decreased to full supply
level <56.3 m or 55.2 m> or, more desirable, that the extent of the service
area be increased (Case III)....Because of the time constraint and the lack
of mapping in the proposed extension areas, it was only possible to make
a rough estimate of construction costs for Case I, based on pro-rata
distribution of Case II costs. It has been recommended to the Irrigation
Department that they initiate the investigations necessary to substantiate
or expand Case 111 <i.e., 12934 ha> (ADB 1977a, XXI1X.10). '

It was not clear in this report whether the earlier assessed average annual
inflow of 393 mcm should have been increased by 30 percent or not.

However, this value was adopted by the Appraisal Report of 1977 as the
available water resources for the Kirindi Oya project. The hydrological data
used for the feasibility assessment were compiled by the Irrigation
Department, and adopted by the donor consultants. The data were not
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reviewed and evaluated by them; no checks were made about the reliability
of these data. The fact that the 393 mcm represented the 50 percent
dependable annual inflow, which would have led to a shortage every other
year was not explicitly stated in the report. Only the unit hydrograph, which
included the flood characteristics of the Kirindi Oya River, was reviewed by
the donor consultants.

Since then, the Irrigation Department itself reassessed the inflow twice.
Once, al a seminar in 1986 about the construction of the Kirindi Oya system
when the Hydrology Division assessed the average (or 50 percent
dependable) arinual inflow at 384 mcm and the 75 percent dependable annual
inflow at 241 mcm (Dharmasena 1986). It reassessed the inflow after
newspaper articles appeared criticizing the Irrigation Department over the
site chosen for the dam and the water availability in Kirindi Oya
(Abeynayake 1988; Edirisuriya 1988). The second time, a more serious
evaluation and review led to the conclusion that the originally used historical
inflow data were apparently not very reliable, and that the inflow was
probably overestimated at that time by 40-60 percent; the correct assessments
should have been a 50 percent dependable flow of 346 mcm and a 75 percent
dependable flow of 240 mcm (Dharmasena 1988, 70). An IIMI analysis
confirmed these findings and concluded — “on a conservative side™ — the
overestimation was at least 30-40 percent (IIMI 1990, 15).

The annual inflow into the Ellagala system from its own caichment arca
was not incorporated into all these assessments. Such data were not available
or even being collected at that time.

Managerial aspects. Overall, it could be concluded that the assessment
of the available water resources (i.e., the basic input for the whole project)
for the Kirindi Oya system has been done in a rather nonchalant way; the
Irrigation Department itself and the donor have not paid sufficicnt attention
to this assessment. Neither the Irrigation Department nor the donor has
developed requirements for the assessment of the reliability of the water
resources available to irrigation systems and thus for the assessment of the
chances of successful cultivation. A planned water shortage every other year
seemed unacceptable.
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Feasible Irrigation Requirements, Command Area, and
Water Delivery Concept

The determination of a feasible reservoir capacity and dam height has 10 be
preceded by the assessment of the feasible irrigation requirements and the
¢ommand area. These requirements were established several times for
feasibility and appraisal purposes in the Kirindi Oya system.

Technical aspects. The Feasibility Report of 1977 assumed ex-sluice
requirements of 1,402 mm and 1,676 mm for maha and vala seasons,
respectively, for the cultivation of rice and of 1,402 mm per year for cotton:
Cotton was envisaged 1o be cultivated in part of the command area (ADB
1977a, XXI11L.15). In the Appraisal Reportof 1977, which accepted a system
with a command arca of 12,934 ha, the total annual diversion reqmremem
was 209 mcm or a water duty of 1,616 mm (ibid., XXIIL.31).

The Appraisal Report of 1977 assumed ex-stuice requirements of 1,244
mm and 1,289 mm for maha and yala seasons. For subsidiary field crops,
ex-sluice requirement of 1,137 mm and 432 mm were assumed for maha and
yala seasons, respectively. With a total field requirement of 268 mem, and
estimated 43 percent conveyance losses, a total annual diversion rcqu:rement
of 383 mem was assumed for an envisaged command area of 12 934 ha or
a water duty of 2,961 mm (ADB 1977b, 64). _

In the Appraisal Report of 1982, the respective assumptions were 1,006
mm and 1,250 mm for the whole area including all losses, and assuming the
cultivation of subsidiary field crops during yala in all newly irrigated areas.
The diversion requirement was assumed to be 194 mem for an envisaged
command area of 13,014 ha, corresponding to a water duty of 1,490 mm
{ADB 1982, 105).

The Appraisal Report of 1986 assumed requirements of 1,645 mrh and
2,042 mm for rice and 1,128 mm and 1,341 mm for subsidiary field crops;
respectively, for maha and yala, assuming the cultivation of subsidiary field
crops during yala in all newly irrigated areas. The diversion requirement was
297 mem for an envisaged command area of 12,800 ha, or a watér duty of
2,320 mm (ADB 1986, 68).

These estimates were rather optimistic compared o average water duties
achieved in Sri Lanka. Onc possible performance indicator was the average
ex-sluice water duty of 2,290 mm per season or 4,580 mm for double
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cropping, used in Sri Lanka by the Irrigation Department for the design of
village reservoirs (usually designed for one cultivation per year only). Of
course, these water duties were not necessarily comparable, but these
standards, or any other standard of Sri Lankan practice or performance could
have been used as a standard for comparison to judge the validity of the
theoretical calculations. The traditional method of fixing the water duty on
the basis of a gross overall duty without considering the theoretical water
requirements was quite different, because this gross water duty of 2,290 mm
used as a standard by the Irrigation Department has evolved from the
Irrigation Depariment’s own experience in system utilization. The use of the
theoretical calculations to determine the irrigation requirements was
inroduced for the design of major irrigation systems,

Other estimates of average irrigation requirements for Sri Lanka that
could be used as standards for comparison with the above theoretical
estimates were: 1,830 mm in maha and 2,440 mm in yala, or an annual total
of 4,270 mm as quoted from Chambers (1978, 64) and World Bank in Cabinet
Memorandum (1978) by Moore (1980a, 42); and the standards of 1,530 mm
for maha and 2,290 mm for yala or an annual total of 3,820 mm given by
Farmer (1957, 184). Edirisuriya mentions that for the dry zone a water depth
of 3,050 mm per season or 6,100 mm for double cropping, wns required for
successful cultivation (Edirisuriya 1988).

All the estimates by the Irrigation Department and the donor siaff and
consultants through theoretical calculations were rather optimistic compared
to the actual average water duties in Sri Lanka, and thus gave more credit to
the project as a whole than could be reasonably assumed. The problem of
effectively introducing subsidiary field crops in irrigation systems should
have given more reasons for accurately assessing the risks involved in this
assumption. Apart from the cropping patterns, it is in general more difficult
to estimate future irrigation requirements in a new settlement system where
no historical information was available. On the other hand, it should not be
difficult to establish a gross water duty fora region or country from the actual
performance of other irrigation systems.

The traditional design and water delivery concepts in Sri Lanka focused
on least-cost construction that provided for little control over water flow.
Instead of designing for flexibility in the main system, the systems were
designed for invariable on-off water flow to subsystems. This lack of control
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mattered less, because of the frequent reuse of water further downstream and
the often available intermediate storages, Use of water by the water user§ in
these systems was uncontrolled; but since the design focused on the rease of
drainage water within the system, through single bank contour canals,
intermediate reservoirs, ete., the actual water use efﬁciency was often
difficult to judge accurately.

The aforementioned oplimistic water duties assumed for Lhe Kirindi Oya
system were justified by adopting a water delivery concept'in the designs
which provided for more control and allowed for variable flows in the canals
giving the ability to respond to varying demands from subsystems. This
comparatively new water delivery concept was considered a “scientific.and
modem approach™ (¢.g., Pemasena 1986, 170). However, it was, at the same
time, more expensive because it incorporated large numbers of control
structures and measuring structures, more discharge capacity of the canals,
double banked canals, etc., during construction, and required more
management inputs during system utilization.

Although records of gross water duties achieved in systems with a similar
water delivery concept in Sri Lanka (e.g., Uda Walawe) and in other
countries were available, such information was not used to judge the
accuracy of the theoretical waler requirement estimates, or at least to judge
the risks involved. Chapters 3 to 5 have demonstrated that the increased
management input in the Kirindi Oya system upto that time was limited to
the level of the gate tenders and it could be assumed that this had been the
case in other Sri Lankan systems with a similar design concept as well, Thus,
the change from a cascade of small reservoirs to the more capital-intensive
“one-off” sysiem with the related scientific downstream development'is
based on hydraulic engineering and agronomic assumptions only. It has not
yet been proved by research results or otherwise that this “one-off” system
is more efficient in water use. Feasibility in terms of cost-effectiveness and
sustainability of this new concept is not yet proven.

The Appraisal Report of 1977 acknowledged the water management
problems in the Uda Walawe system, but blamed this on the lack of water
management training (ADB 1977b, 53). Later in 1982, an Appraisal Report
stated that:
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experiences gained from other irrigation schemes, particularly the Gal
Oya and Walawe projects, have been taken into account in the design of
project components — agricultural exiension, rescarch and training
components have been designed to help farmers to adjust to the new
practices, while water management, both within the system as a whole
and on-farm, will be given particular attention. Adequate consultant
services have been provided to assist in the formulation of a sound water
management plan, the preparation of a comprehensive operation and
maintenance manual and the establishment of a proper operation and
maintenance organization so as to obviate the risk associated with
inefficient irrigation management (ADB 1982, 46).

However, training on on-farm water management practices would not
cope with the fack of management input of the agency for a betier water
delivery performance. Therefore, the donor added the following specific
requirements for the Kirindi Oya system: “Prior 0 June 1984, Irrigation
Depariment with assistance of the waler management specialist_and
irrigation agronomist consuitant, will prepare a water management plan for
the project area based on a 24-hour/day supply sysiem on a rotational basis
. with water issues designed to grow paddy under (i) intermittent irrigation
method in the upland soils; and (ii) continuous submergence of irrigation in
the lowland soils. This plan will also include water issue schedules for
subsidiary crops to be grown under furrow basin irrigation” (ibid., 39). No
mention is made that despite the availability of a similar plan for the Uda
Walawe system, these measures were not implemented at the time.

The Appraisal Report acknowledged, however, that risks were involved .
despite the above requirements and provisions: “Success in this method of
irrigation <i.e., the rotational delivery> will depend entirely on the efficient
management of the system and strict discipline among the farmers to comply
with the water distribution system designed for their farms™ (ibid., 77).

The influence of consultants on these processes was limited, as shown in
Chapters 3 10 5. An operation and mainienance manual prescribed the ideal
utilization of the system; it was left to the judgement of the consultants to
infer what was meant by “ideal”. The consuitant had to prescribe how the
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system could be utilized 100 percent, while he and his counterparts knew
that it was not feasible.!?

Muanagerial aspects. The estimated ex-sluice water duties far the
cultivation of rice given in the Feasibility Report of 1977 and the Appraisal
Reports of 1977 and 1986 were respectively, 61 percent, 54 percent and 72
percent of the average duties used by the Irrigation Department for viltage
reservoirs. More optimism was shown when the influence of the culiivation
of subsidiary field crops on the water duties was considered, and the
estimated ex-sluice water duties given in the Feasibility Report of 1977, and
Appraisal Reports of 1977, 1982 and 1986, were respectively, 35 percent,
65 percent, 33 percent and 51 percent of the Irrigation Department’s gross
design duties for village reservoirs. The variations between these sequential
assessments were 86 percent, 97 percent and 56 percent, respectively. Italso
meant that the assumed benefits of a project could vary roughly within this
range through the present method of assessment of feasﬂ)le project
objectives.

These estimates of feasible water duties led to the conclusion that, for the
Kirindi Oya system cropping intensities of 170 percent to 200  percent coutd
be achieved on 12,900 ha. However, with the presently realized ex—slmce
water duty of approximately 2,134 to 2,438 mm per scason, a cropping
intensity of 200 percent could be achieved in an area of 4,827 10 5,623 ha
only with the 75 percent dependable annual yield of the catchinént aréa. It
_ meant that apart from the existing 4,860 ha of the Ellagala systeri, no new
lands could have been provided with irrigation water fora cropping mwnsny
of 200 percent; or, in the best case, only 763 ha (e.g., the Badagmya system)
instead of 8,300 ha. Clearly, there were some serious flaws in the . then
prevalent way of assessing the feasible system objectives.

The assumptions made regarding the water duty of a proposed syslem
have a major impact on its economic feasibility. Despite this importance
large variations occurred in the assessments by the Irrigation’ Deparlmenl
individual consultants and the donor staff. Between the four studied reports
a variation of almost 100 percent (i.e., between 1,490 mm and 2,961 mm)

I3 Tiis similar o accepting the specification of a manufacturer that the machine you are buying
performs at 100 percent efficiency in order to justify the acquisition while the buyer and
seller know that it performs at 60 percent efficiency.
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has been observed. This had an enormous impact on the feasibility of the
project as a whole. The feasible water duties in the reports were established
by means of the guidelines for calculation of the theoretical water
requirements as given by FAQO (Doorenbos and Pruitt 1977). In general, these
calculations were theoretically sound and did not leave much room for
discussion, except for the consideration of losses and the effective use of
rainfall. For example, the estimates of effective rainfall in the reports (mostly
arcund 80%) were often rather optimistic, considering the absence of any
operational practices to use rainfall effectively.

However, the feasibility of these theoretical estimates were not assessed
at all in view of the established or achieved waler duties in the Sri Lankan
context. Instead, the increased number of control structures and related
design features were considered o justify the assumption that the water
delivery performance would be greatly improved compared to the traditional
systems with less water control provisions. References to average water
duties reported in aregion or acountry to justify the feasibility of the assumed
water duties are apparently not a requirement for either the donor or the
Irrigation Department staff. With such large variations in water duties in the
different assessments, the corresponding variations in feasible command
area, cropping inlensities and economic feasibility follow automatically.

The absence of such requirements also allows the possible manipulation
of the project benefits 1o make a project feasible in terms of the EIRR instcad
of really assessing feasible project objectives. An example of a less objective
approach toward assuming feasible water duties and cropping patterns is
demonstrated by the following remarks in the Feasibility Report of 1977
“The <6473 ha> of new land (Case 1) was adopted by the Irrigation
Department because it fitted their projected cropping pattern and their
estimated yield from the reservoir. However, the consultants have
recommended that more acres be considered as upland, and that the vpland
be planted to cotton, This change in the <Irrigation Department’s> scheme
results in lower crop water requirements” (ADB 1977a, XXIX.10). Thus, in
this case, even the soil classification was adapted to make the project feasible
in lerms of the EIRR.

Manipulation of the projecied benefits appeared to have occurred in the
appraisal study of 1982 also, where the assumed water duty was only 1,409
mm for two scasons. In this case, the donor mission faced difficulties in
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raising the EIRR above 3 percent: “The revised crop water requirements and
adoption of 24-hour rotational basis for irrigation supplies instead of 12-hour
basis originally adopted resulted in reduction in the canal design discharge
capacities” (ADB 1982, 91). The actual feasibility of the 24-hour rotation
and revised crop water requirements in view of the existing practices of the
Irrigation Department and the water users were never discussed.

In view of such manipulations, the reliance on the EIRR to establish the
actual feasibility of the adopted project objectives became quite dangerous.
The assessment of the feasibility of a project is, in general, of more concern
to the donor than to the Irrigation Department, the government and the
responsible politicians; the concern of the Sri Lankan side was more the
acquisition of the foreign funding for a project already perceived desirable,
rather than a particular project’s actual feasibility, whether in terms-of the
EIRR or otherwise. To that end, the govermnment and the agency staff
delivered the inputs and data required during project preparation o make the
project feasible in terms of the EIRR.

Once the plans for the Kirindi Oya system had been finalized and the
project started, in 1977, cost overruns appeared and the project had 10-be
reappraised. Only at that stage did the donor staff become really concerned
about the feasibility of its assumptions and the risks of cost overruns, as they
had become perscnally responsible at that time for the continuing feasnbzhty
of the praject till the time of project completion.

The optimistic water duties used relied heavily on a “scientific” design
concept, which provide for more facilities for control over water flows.
However, this envisaged improved control and related water delivery
performance were not achieved in actual practice. Such disappointing results
have not led to discussions within the Irrigation Department or the donor
about possible remedies, other than the training of farmers and provision of
enough operation and maintenance funds. Fér both parties the basic water
delivery concept seemed sufficiently sound in terms of arguments based on
hydraulic engineering. The donor staff was apparently somewhat unfamiliar
with the causes of the related managerial problems. They tended 10
emphasize and even pressurize the Irrigation Department to provide physical
facilities to increase control over waler flow in its systems. The followmg is
an example of the raticnale of the donor staff:
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The review also led to the adoption of the double bank full trapezoidal
section for the main canals instead of single bank partial trapezoidal
section originally envisaged. Thus, removing the major cause of poor
hydraulic performance of the canal and low irrigation efficiency
experienced with the traditional single bank canals such as those
constructed under the Walawe Development Project....For adequate water
management, additional crosg-regulators were provided (ADB 1982, 91).

This decision of the donor was apparently forced on the Irrigation
Department, because the staff of the latter favored the single bank canal. The
Irrigation Department seemed to have been less convinced about the
necessity of more physical facilities for potential control of water flow as a
major solution to poor hydraulic and managerial performance and low
irrigation efficiency. At the insistence of the donor they had to adopt the more
expensive double bank canal without much resistance.

Technical solutions as double bank canals, cross-regulators, measuring
structures, training of farmers, the formulation of a sound water management
plan, and more operation and maintenance funds are all arguments that can
be used by both parties as reasons 10 support expectations that the
performance of the Kirindi Oya system would be better than earlier
disappointments. For the Kirindi Oya system, these solutions were, however,
more a part of aritual to be followed by both parties to justify the investments,
rather than those the donor and the Irrigation Department staff really believed
in, to remedy the managerial constraints. Provision of control facilities did
not solve the major constraint of lack of motivation and willingness of the
Irrigation Department staff to increase its management inputs for improved
water delivery performance; rather it increased the demands for such
management inputs.

A Feasible Reservoir Capacity and Full Reservoir Level

Due to their important influence on Lhe 1otal projeet cosls the reservoir
capacity and full reservoir level were vital feasibility parameters for the
Kirindi Oya project.

Technical aspects. Delermination of a feasible reservoir capacity took
place by means of operational studies and flood routing. The first operational
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study was a part of the feasibility study. The irrigation requirements used
were those given in the above section. The operational studies were done for
three different full reservoir levels, 55.17 m, 56.39 m and 57.60 m above
mean sea level, of which the most successful was the study with:the highest
reservoir level. Successful operation was determined as follows: “H during
any six-month season, the total shortfall exceed <1.85 mem>, the crop was
deemed to be a failure for the season™ (ADB 1977a, XXII1.20). This 1.85
mcm corresponded to 15.4 mm for the six months, which seemed a little fow
for the calculation of the irrigation requirements and available supply on a
monthly basis. For unspecified reasons further raising of the fuil reservoir
level was not considered.

Flood routing was simulated for the same three full reservoir levels,
“Flood routing was first performed for a full supply level (i.e., normal pool
level) of <57.60 m> above mean sea level by employing the elevation versus
capacity and elevation versus surface area relationships for the reservoir, for
various spillway widths” (ADB 1977a, XXII1.13).

The resuiting optimum full reservoir levels were consequently tested for
their economic feasibility for three sizes of command areas each. The three
options of the full reservoir level were the more attractive (ibid, XXX.1). For
the other two full reservoir levels, the options had a higher EIRR, but
increased risks of crop failures. Neither these calculations, nor the other
criteria used for determining this attractivencss are given in the Feasibility
Report of 1977; it could be assumed that the lower dam heighis wouldirrigate
a smaller command area with comparatively more reduction in bénefits than
in costs, while the higher dam height would have resulted in a marginal
increase in annual irrigation potential, and relatively higher increased costs,

A consulting firm involved in the design of the headworks carried out the
operational study for the finally adopted full reservoir level of 58.2 m. Its
monthly determination of storage in the reservoir led to a level of success of
85 percent for maha and 76 percent of yala. The criteria for success used in
this operational study were not clear, however (WAPCQOS 1986, 111,39},

In 1986, the Irrigation Department was requested to conduct another
operational study to determing the storage at ten-day intervals instead of
monthly intervals. This enabled a more accurate calculation of the risk of
crop failure. “Of the total 1224 time steps...the reservoir became empty 137
times and spilled 100 times” (Dharmasena 1986, 14). The. number of
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resulting crop failures has not been mentioned. Neither had it been stressed
that every three years the reservoir would be empty till October and every
four years till mid-October, which severely stressed the seasonal allocation
planning processes during the system utilization.

Managerial aspects. The determination of the feasible height of the
reservoir dam is based on hydraulic engineering arguments only. The criteria
for determining a crop failure were often not given in the assessmenls. The
Irrigation Department and the donor had apparently not developed standard
practices and criteria for this important study, which determined the required
height of the dam and thus of the major cost factor of the whole project. Only
after the first drought seasons occurred, did the donor request an operational
study that really tried to assess crop failures, i.¢., a study determining storage
at ten-day intervals.

Other managerial consequences that could be derived from the
operational study and that influenced the feasibility of the envisaged
cropping patierns and water duties, like an empty reservoeir at the time of the
preferred start of the maha season (i.e., August or September), which was
frequent, were not recognized explicitly.

The height of the dam has been determined for the predetermined
irrigation requirements without incorporating the desirability and feasibility
of irrigating a large proportion of uplands and the costs involved. It would
not have been difficult to consider these different aspects in an integrated
perspective rather than in acompletely separate perspective. The preferences
and interests of the local community and the Department of Agriculture could
also have been considered in this respect.

The “one-off” concept of a dam at the downstream part of a catchment
apparently requires storage of the largest quantity of water possible without
considering other options, Other dimensions like the reduction of the
proportion of the less suitable upland soils, or the potential increases of the
waler delivery performance of the system (because of such a changed
proportion), or the reduced fertilizer use (because of such a changed
proportion}, or the increase in the limited land available for land settlement
in the present layout or the number of people that have to be resettled for a
larger reservoir area, and the economic and social costs involved were not
considered in this determination of the optimum dam height.
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If the abovementioned dimensions were (aken into consideration instead
of only hydraulic engineering factors and perceived acceptable cultivation
risks, the choice for a lower and cheaper dam would have been seen as more
feasible.

Feasible Cultivation Calendars, Cropping Patterns and
Intensities, and Yields '

Some other factors that directly influence the assumed feasible water duties
and related command areas are the assumed cropping patterns, cultivation
calendars and cropping intensitics. Apart from their importance for these
assumptions, cropping intensities, cultivation calendars and cropping
paiterns have a major influence on the economic feasibility assessment,
because they are the major outputs of an irrigation system.

Technical aspects. The Feasibility Report of 1977 envisaged an mcrease
of the cropping intensity from 78 percent to 200 percent for the recommended
total command area of 10,103 ha. Ttenvisaged the cultivation of rice in 3,553
ha of the Old Areas, 2,326 ha of New Areas, and cotion and other subsidiary
field crops in 4,224 ha of uplands. Yields of 4.6 ton/ha were assumed for
rough rice.

Justification of the cropping patterns was as follows: First, the lang
classification and soil suitability were considered: “These <upland> soils can
be considered as best suited for varied agricultural developmient” (ADB-
1977a VIII 3). “Itisrecommended that the se]ection of cropstobe cultivalcd

consideration therefore of the above economic situations and furmennorg
taking into account the present state of lechnology in these crops, their yield
potentials, farmer’s acceptance and experience” the report recommends the
aforementioned cropping pattern (ibid., IX.9).

The reference made to the acceptability or feasibility in ml:roducmg
subsidiary field crops in irrigated areas in Sri Lanka was incorrect, at least
in the short and medium terms. Marketing of subsidiary lield crops, except
cotton, was considered to be done through local markets. However, thiscould
have been quite problematic in Sri Lanka given the volatility of the prices
for these products; the absorption capacity for large extra quantities of
produce suddenly coming to markct was rather limiled. In general, the
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introduction of subsidiary field crops in irrigation systems in Sri Lanka had
been quite problematic, as had been experienced by the donor in the Uda
Walawe system before: “The recommended cropping pattern appeared 1o
have been totally neglected by the settlers”™ (ADB 1979, 50). For example,
cotton cultivation did not succeed in the Uda Walawe system.

Furthermore, the assumed 200 percent cropping intensity was incorrect,
because the operational studies showed success rates of around 90 percent,
which corresponded to a cropping intensity of approximately 180 percent
only. It meant that the benefits of the project were overestimated by 10
percent. The yields were justified as follows: “New varieties of paddy,
improved cultural practices and adequate inputs of fertilizer, herbicides and
insecticides will be combined with dependable irrigation to bring about the
cxpected benefits™ (ibid., XXXI.1). “Achievement of the yields depended on
the availability of high yiclding crop varicties, fertilizers, pesticides and
tractors” (ibid., 1X.12), .

The Appratsal Report of 1977 envisaged an increase of the cropping
intensity from 85 percent to 189 percent for the envisaged command area of
12,934 ha(i.e., including Badagiriya). The cropped area’* was 14,856 ha for
rice, 3,169 ha for other cereals, and 4,404 ha for cotton. Yield estimates were
4.0 ton/ha for rice, and 2.0 ton/ha for cotton.

Justification of the cropping pattern was not given. Cotton was chosen,
because of macroeconomic priority for import substitution and *the
production environment is so similar to that prevailing in the adjacent
Walawe Project area that cotton production is deemed to be technically
feasible thereat as well” (ADB 1977b, 67).

The yield estimates for rice were the yields that were reached under
rescarch station conditions at that time (ADB 1977b, 11). The average yield
of rice in the Old Areas at that time was 2.4 ton/ha per season. “... Increased
yield is considered attainable in view of the current productivity of

4.0 m.t/ha per season obtained by farmers using improved practices in the
project arca” (ibid., 20). “To achieve the targel, demonstration of new
lechniques of water management will be essential to the farmers and

14 The total of the areas cultivaled during maha and yala seasons.
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provision is made for this activity under the Project” (ibid.). Extension
facilities and demonstration programs were envisaged.

In the Appraisal Report of 1982 for Phase I, the cropping mtensny in the
existing areas (including Badagiriya)} was assumed to increase from 139
percent (i.e., 94 percent in maha and 45 percent in yala) to 200 percent,
because the water availability was assured for these areas. “With adequate
water supply, improved on-farm water management practices and increased
inputs, mainly in the forms of improved seeds and fertilizers paddy yields
are expected to increase from the present 3.2 t/ha 10 4.5 t/ha in the maha crop
and 3.0 t/ha to 4.8 t/ha in the yala crop” (ADB 1982, 73). Auainmentof full
yields is assumed to be reached in seven cropping seasons {i.e., 3.5 years)
after the completion of the rchabilitation of the existing areas,

For the New Areas of Phase {, the cropping intensity was expected to
increase from 16 percent {i.e., existing chena cultivation) to 200 percent at
full project development: “yields are projected (o reach 4.5 t/ha for paddy-on
the lowland and intermediate soils <Of the 4,191 ha of iotal new areas of
Phase I, 61 percent was considercd upland, 16 percent intermediate and 23
percent lowland> and 3.5 t/ha for intermittently irrigated paddy on the upland
soils in the maha season. In the yala season paddy yields were similarly
expected to reach 4.8 t/ha for the lowland soils, while subsidiary crop yields
in the intcrmediate and upland soils were projected at 3.0 t/ha for oilseeds
(unshelled groundnuts); 1.8 ¢ha for pulses (cowpeas); 1.5 t/ha for vegelables
(chilli) and 2.5 t/ha for cereals (maize)” (ibid., 77).

Since many seitlers were unfamiliar with irrigated cultivation, the donor
assumed that ‘6 years will be nceded before the targeted yields are achieved,
with only half the anticipated incremental yields being achieved in the first
year” (1bid, 143).

Atthis stage, no further reference was made to similar systems or projects
for the justification of Lhcse cropping assumptions; not even about the
feasibility, opportunities — as experienced in Mahaweli System H at theend
of the 1970s or constraints of introducing subsidiary ficld crops in irrigated
areas. “The temptation lor the farmers on the well drained (upland) soils to
grow rice instead of subsidiary crops in the yala season” (ibid., 46) was
acknowledged, but it was assumed Lo be countered by the price support policy
of the govenment and the accomplishment of effective water management.
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However, the risks for the EIRR involved in a possible failure of
introducing subsidiary field crops in the upland areas were enormous; the
subsidiary field crops represented 22 percent of the total benefits. Moreover,
such a failure would also have restricted the total command area, because of
the assumed lower water duties with subsidiary field crops.

The Appraisal Report of 1986 envisaged an increase of the cropping
intensity in the new areas of Phase Il from 20 percent “without” to 170
percent “with” the project. The total command area remained at 12,900 ha
at this stage. “At full development yields are projected to reach 4.5 mt/ha for
paddy and 3.5 mt/ha for upland paddy during maha season. During yala
season paddy yields are expected to reach 4.8 mt/ha while subsidiary field
crop yields are expected at 2.5 mt/ha for oilseeds (unshelled groundnuts), 1.8
mu/ha for pulses (green gram), and 1.5 mt/ha for vegetables (chilli).” (ADB
1986, 74).

The reasoning behind the envisaged cropping pattems in the Appraisal
Report of 1986 is reflected in the following quotation:

Soil types determine 10 a large extent the overall cropping pattern. Other
important factors considered in the formulation of the cropping pauern
included overall water availability, the Government’s agricultural
development strategies, the crop preferences of the settler farmers, and
the expected financial retums to the farmers......Because of anticipated
water shortages during the yala season, it is recommended that instead of
a 100 percent paddy crop, the lowland areas will grow 50 percent paddy
and 50 percent subsidiary food crops. The paddy and <subsidiary fieid
crop> areas will be rotated in alternate yala seasons. For the inlermediate
soils, taking into consideration the farmers’ preference for growing
paddy, about 20 percent of the lower reaches are expected to be planted
to paddy during yala. Similarly, farmers in the upland scil areas will grow
paddy during maha in areas where the sub-soils are nearer to the surface,
thus inducing a higher groundwater table and lower percolation losses. It
is also expected that higher <subsidiary field crop> prices would induce
farmers 1o grow a small percentage of <subsidiary field crops> during the
maha season in the intermediate and upland soils areas (ibid., 73).

The cropping intensity of 170 percent was derived from the information
in the Appraisal Report of 1982 that “serious water shortages will be
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experienced in five out of 27 yala seasons, implying a cropping intensity of
180 percent” (ADB 1986, 74). In 1986, the estimated annual water supply
was less, which led to a cropping intensity of 170 percent,

On the estimated yields, the report says that “the Project provides for a
range of agricultural support services including research (support from the
Phase I project), and extension (an intensive program of on-farm crop and
water management demonstrations), training facilities, credit support and
marketing, All these efforts are directed towards the achievement of- :hc '
projected crop yields” (ibid., 20).

In all the abovementioned assessments, there was no reference 10 the
reliability of data (soil, wopographic or hydrology) used. In general, the
projected benefits had 1o be achieved through an ideal attitude and
performance of the water users and agency staff in adhering 10 the
assumptions. Feedback or historical information regarding the preferences
or acceptability of assumptions like the cultivation of cotton (ADB 1977a},
or oilseeds, pulses, cereals and vegetables (ADB 1982), and green grarn was
not referred o,

In practice, such preferences were given as perceived by the agency, the
consultants, or the bank staff only, and the actual preferences remained
unknown. These perccived preferences were sustained by agencies,
consultanis, and donor stalf even in 1986, though it could have been assessed
then that those preferences were unrealistic,

Managerial aspects. The assumplions made regarding the feasible
cropping patterns and intensities and cultivation calendars were mainly
determined by their reduced water requirements and the direct inflilence on
economic feasibility, rather than by their actual feasibility. The feasibility of
the envisaged crops in the eyes of the agencies and farmérs was never
mentioned or considered in the reports, except for two vague indications:
“the farmer’s acceptance and experience” (ADB 1977a, IX.9) and
“temptation for the farmers to grow rice instead of subsidiary field crops in
the yala scason” (ADB 1986, 46). Justifications for cropping patterns and
intensities, and cultivation calendars were thus not made explicit.

Major constraints like marketing and crop insurance and credits needed
for successful motivation of farmers to grow subsidiary field crops were not
referred to in any of the reports, though the Appraisal Reports had separate
annexes for these subjects. It was only in 1986 that a marketing consultant
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was hired and additional technical assistance by IIMI was considered
necessary (o support the introduction of subsidiary field crops. Even by 1986
no reference at all was made by the donor to experiences in cultivating
subsidiary ficld crops since the late 1970s in Mahaweli System H.

Solutions mentioned in the Appraisal Reports such as crop and water
management demonstrations, a “whole farm approach” (ADB 1986,98), and
the formulation of a technical report on irrigation and agronomic aspects of
the introduction of subsidiary field crops did not actually deal with the major
problems of introducing them, i.e., the institutional constraints. For this
purpose, the donor started a paraliel project on institutional sirengthening of
the Irrigation Department and the Irrigation Management Division,

The degree to which these efforts justified the continuation of the
envisaged introduction of subsidiary field crops could be doubted. A major
flaw was that no agency was made responsible for realizing their
introduction. At the time of the appraisal of Phase 1, the doner staff inquired
from the involved agencies about possible constraints and the feasibility of
introducing subsidiary field crops in the Kirindi Oya system. All agencies
agreed that no major problems would be met, and response was prompted
probably more by their priority {or an extension of the project, and thus of
the command area and the political pressure 1o settle more people, than by
the actual feasibility of introducing these crops.

At the time of appraisal of Phase II, the donor still assumed that the
Badagiriya Reservoir would have a cropping intensity of 170 percent, while
several seasons without cultivation had passed and the Irrigation Department
and other agencies did not intend to supply water 1o Badagiriya anymore —
initially in 1977 Badagiriya had been incorporated in the project only 1o
increase the project benefits. The above cases suggest that the inlcraction.
between the agency and the donor staff was not very effective for the
assessment of the actual feasibility of the envisaged sysiem objectives.

The donor, the government and the agencies opted for subsidiary ficld
crops in yala to make an extension of the command area feasible rather than
reducing the risks for the existing setilers and providing the existing
water-short Badagiriya sysiem with water at much less cost. The donor was
not aware of all the arguments involved, and was apparently not ¢ven awarc
of the water shortage of the Badagiriva system (ADB 1986, 65).
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The government and the agencies, especially at field level, were aware of
these options, but were apparently unable or unwilling to convince the
politicians of the unfeasibility of further settlement and the costs involved.
During the actual implementation, little serious effort was made to introduce
subsidiary field crops, and no agency was given the responsibility for it, even
though the economic feasibility of the Kirindi Cya project depended; to-a
large degree, on the success of the introduction of subsidiary field crops.

Feasible Maintenance and Related Life Span of Project

Technical aspects. The EIRR calculation assumed a life span of 50 years for
the Lunuganwehera dam and downstream development. Assumed
production increases were also incorporated for a period of 50 years.
Experience with similar irrigation systems elsewhere shows that the water
delivery performance drops after several years due to lack of mainienance
funds and managerial control over the maintenance proce§ses. Experience is
that many irrigation systems have (o be rehabilitated every 15 years or so;
50 years is thus quite optimistic, The donor did not mention this problem in
any of its feasibility or appraisal reports.

The background to the estimated maintenance costs over the 50 years has
not been given, Operating costs were not based on historical data, but on the
improved operating criteria used by the World Bank for the Tank Irrigation
Modemization Project in Sri Lanka (ADB 1977a, XXIX.5).

These yearly operation and mainienance costs for irrigation, land
setilement and agricultural development facilities over the 50-year life span
were estimated to be around US$491,000 (ADB 1982, 147) or 0.6 percent
of the investment costs at that moment, This percentage appcared to be rather
low. The donor mentioned that the “Government of Sri Lanka has assured
the Bank that adequalc budgetary allocations will be made to the Jrrigaticn
Department and other agencies for operation and maintenance expenditures
of the Project facilitics” (ibid., 38). The meaning of “adequate™ was not
specified, :

Managerial aspects. The avaitability of sufficient maintenance funds is
problematic in many developing countries, Thus, whatever maintenance
costs were assumed tq be necessary by the donor or the Irrigation
Depariment, it was very unlikely that the Department would be able to obtain
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funds to maintain the physical infrastruciure over a period of 50 years without
a major rehabilitation. ’

A certain air of unreality between the donor and the Government of Sri
Lanka existed in this respect. The donor had included a covenant to the loan,
in which the government assured the donor that it would make these funds
available (ADB 1982, 49). Accordingly the donor was formally not
responsible for insufficient operation and maintenance of funds. However,
the involved donor and the officials of the government knew at the time of
signing that the government funding would not be realized. Most interviewed
top-level government officials acknowledged that they agreed 1o this type of
loan covenant, although they knew that there was little chance that it would
be adhered to. In that perspective, it tends.to be a more ritual to facilitate loan
approvals, rather than a way of solving perceived serious constraints for the
feasibility of the whole project.

The Government of Sri Lanka and the Irrigation Department will not be
accountable to the donor for the actual feasibility of the donor’s assumptions
regarding the envisaged irrigation system; nor will they be accountable for
the level of O&M funds or the life span of the project. On the other hand,
neither are the donor officials apparently accountable to anybody regarding
that type of unrcalistic assumptions. Realistic and true assumnptions for the
feasibility of the cnvisaged imrigation system become very unlikely within
such a selling.

Feasible Cost Recovery from Beneficiaries

Technical aspects. Cost recovery from beneficiaries was perccived as a
crucial aspect of the maintenance feasibility of the sysiem. For that reason
the donor, in coordination with other donors, stipulated the following
requircments regarding countrywide cost recovery of the loan:

The Irrigation Ordinance (Chapter 453 as amended by Act No.48 of 1968)
enables the Government 1o levy charges and recover costs of irrigation
projects. The amount of charges is to be determined by a competent
authority on the basis of the value of the lands benefitted, and the capital
and maintenance cosis of the Project facilities. An assurance has been
obtained from the Government that a cost recovery plan will be prepared
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and submitted to the Bank by 1 January 1979, with respect to full recovery
of operation and maintenance cost and a portion of the capital cost of the
project from the beneficiarics. The Government will also -ensure
implementation of the approved cost recovery program. Submission of
the costrecovery planacceptable to the Bank will be a condition precedent
to major disbursements anticipated in mid-1979 (ADB 1977b,31). - -

However, the Government of Sri Lanka experienced difficulties in the
actual collection of service fees from the water users.. The donor
acknowledged this in 1982, but insisted and obiained assurances from the
government along the following lines: “...by 31 December 1983, prepare and
submit a costrecovery program acceptablc to the Bank whereby progressive
increases in irrigation service fee commencing with effect from 1 January
1986 will result in recovery from Project beneficiaries one-half of the total
operation and maintenance costs of the Project by 31 December 1990, and
recovery of total operation and mainienance costs by a date to be specified
in the costrecovery program (Principal Loan Agreement..)” (ADB 1982, 49).

If capital costs were recovered from farmers of the Kirindi Oya system
the charge would amount to Rs 13,600 per ha/year in 1982 prices {ibid., 41),
which was considered unrcasonable by the donor, given the estimated net
farm income of Rs 19,000--23,000 per ha/year (ibid., 150). That income was,
however, considered enough to recover the full operation and maintenance
costs of Rs 494 per hafyear (ibid., 41). The modest introductory level of
operation and maintenance cost recovery rate must be seen “in the context
of the present levels of nonpayment of fees, and of recent reductions-in
fertilizer subsidies and increases in transportation costs” (ibid.).

In the second Appraisal Report of 1986, the donor acknowledged that the
govermnment had implemented the promised cost recovery scheme, but that
the recovery rate had dropped from 42 percent in 1984 to 8 percent in 1985.
Reasons given by the government include:

(ithe as yet incomplete coverage of IMD’s program, and thus the
inadequate administrative functions in some districts; (ii) in many
locations, the worsening security situation; (iii) in some places, farmers’
perception that their margins were not adequate to pay these higher fees;
and in some cases; (iv) no apparent connection between the irrigation
service fees and adequate/improved service. Concerned by this
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performance and the implied inequities between paying and non-paying
farmers, in June 1986 the government temporarily froze irrigation service
fees (ADB 1986, 30).

The donor considered the government’s temporary pause justifiable, but
at the same time it was deemed that the decision to exempt all systems in the
country smaller than 200 ha (instead of smaller than 80 ha) from cost
recovery as being too high, as it would “effectively exempt more than 40
percent of countrywide irrigated areas.... The government has reiterated its
intention to ultimately recover full O&M costs and has agreed to include in
the <Sri Lankan Major Irrigation Rehabilitation Project> study consideration
for reintroducing the limit of 80 ha above which irrigation fees would be
collected” (ibid.).

Managerial aspects. The donor, together with other donors, has
emphasized the enforcing of a cost-recovery program. Apart from loan
covenants (ADB 1977b, 40; 1982, 44 and 1986, 49) they monitored the
progress of recovery and invested in related studies and programs. Despite
this the government and the donor staff appeared to be somewhat equivocal
regarding this loan covenant, which was similar to that for the allocation of
operation and maintenance funds.

The threats made 1o enforce these cost recovery programs were rather
strong. The Kirindi Oya Appraisal Report of 1977 states that “Submission
of the cost recovery plan acceptable to the Bank will be a condition to major
disbursements anticipated in mid-1979" (ADB 1977b, 31). Implementation
of such a program was incorporated in the loan agreement.

In 1982, the donor went so far as to threaten the Government of Sri Lanka
that it warned: “in the event the program is not implemented with effect from
1 January 1986, the Bank may consider invoking Section 8.07(b) of the Loan
Regulations, which permits the Bank to accelerate the loan maturity "(ADB
1982, 41).

Despite these threats, the donor very seldom uses its power to enforce the
covenants, because of overriding excuses from the side of the government.
In the absence of a real water delivery service by the Irrigation Department,

15 Moreover, if the donor tries to stop or delay loan disbursement to enforce & loan covenant,
it is usually overruled by political Jobbying and pressures at the level of the donors” Board.
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there exists little valid rationale also for the cost-recovery program and
enforcement of cost recovery is a political issue. Successful ismplementation
depends very much on the commitment of politicians to this program.
Without it, the chances for a successful program are very limited although
the government and the donor can agree on the covenants. '

Feasible levels of cost-recovery rates depend on this political
commitment. As long as the politicians are not involved, the evolving
proposals by the government constitute its efforts at fulfilling donor
requirements to obtain the foreign funds, rather than a feasible program.
Consequently, neither the politicians nor the government feel that they are
accountable for implementing this enforced cost-recovery program. The
- feasibility is again more the concern of the donor than of the government and
the Irrigation Department,

Feasible Implementation Schedule

Technical aspects. ALfirst, in 1977, the full implementation of the Kirindi
Oya project was assumed to take six years (ADB 1977a, XX VIL.1). Neither
the explicit reasons for the assumption that the actual construction would
take three years and not five years; nor the risks for delays were given. At
the time this report was being written, it was officially estimated that the
construction of Phase ] and Phase I1 would take 12 years. ltappeared that the
construction of projects is often estimated too optimistically to realize a
higher EIRR.

Managerial aspects. Planning and scheduling of the implementation of
the Kirindi Oya system had been done by the donor and not by the Irrigation
Department. Pardly, it was because different agencies were involved in the
implementation and parily and more importantly, it was due to the influence
of the project progress on the EIRR, which made it more necessary that the
donor itself planned project implementation. An actually feasible
implementation schedule was thus never established, which could have a
serious impact on the actual achievement of the EIRR of the project. '
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Economic Internal Rate of Return

The overall feasibility of a project is determined by the donor by means of
the Economic Internal Rate of Return (EIRR). Its calculation uses all the
aforementioned assumptions regarding costs and benefits. Benefits are
assessed for the “with” project and “without” project situations. This is in
practice, difficult to assess, especially because reliable data about the Old
Areas were not available. Also, it was difficult to assess what the future yields
of the Old Areas would be for the “without” project situation.

Technical aspects. The Feasibility Report of 1977 calculated the
construction costs of nine options, i.e., three different command areas for
three different dam heights. Comparison of these alternatives showed that
the three systems, which included the optimum dam height were “more
attractive” (ADB 1977b, XXX.1). The criteria used for determining this
atractiveness remained unclear in the report. The EIRRs of these three more
attractive systems were calculated given the assumptions described in this
chapter.

Command arcas of 9,452 ha, 9,978 ha, 12,932 ha would have led to EIRRs
of 10.6 percent, 10.8 percent and 11.8 percent, respectively. “Based on the
EIRR’s estimate, the project is economically feasible and would be an assct
to the country. Case III <i.c., the 12932 ha> is the most viable alternative
based on economic evaluation” (ibid., XXXII.1).

Sensitivity testing was done by the donor for a selected combination of
risk factors like construction delays of one year, cost overruns, and reduction
of benefits by 10 percent, 15 percent and 20 percent.

As Case | <i.e., 9452 ha> has an EIRR close to ten percent (10.58 percent)
under normal conditions, it cannot withstand any additional constraints
without dropping below 10 percent EIRR, Case Il <i.e., 9978 ha> isin a
little better position in that it can withstand a ten percent increase in costs
or reduction in benefits, if completed on schedule, without dropping
below 10 percent EIRR. Case III <i.¢., 12932 ha> with a normal 11.80
percent EIRR would have almost a 10 percent EIRR even if costs rose or
benefits dropped as much as twenty percent, but not a combination of the
two. However, Case 111 is quile sensitive 1o delays in completion of the
project (ibid., XXXIL.5}.
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The Feasibility Report concludes that “Although Case IT was studied in
depth at the request of the Government, it appears that Case I should be -
considered as the initial stage of Case III, the expanded project; since Case
I has been fully documented, but the Case III project needs additional
studies” (ibid., I11.6).

Three months later, the Appraisal Report of 1977 envisaged Case Ill only
and calcutated an EIRR of 17.6 percent, while it estimated the 1otal
investment costs 50 percent higher at US$66.80 million compared to
US$44.9 of the Feasibility Report! These increased costs were mainly due
to envisaged price escalations (US$11.1 mIIIlOﬂ) and the necessity (o buy
Foreign Exchange Entitlement Certificates'® (US$15.6 million) (ADB
1977b, 78). However, these were not considered in the calculation of the
EIRR; especially the latter was not considered to be representative of the
national opportunities for the investments. The estimated investment cost .
used for the EIRR was US$44.9 in the Feasibility Report of 1977 {i.e., Case
ITor 9,978 ha) (ADB 1977a, XXVIL.5), and US$29.9 in the Appraisal Report
of 1977 (ie., Case HI with 12,932 ha) (ADB 1977b, 91), which led to the
considerably increased EIRR in the latier. No reasons were given or.could
be identified in the Appraisal Report for this 50 percent lower estimate of the
project cost,

A sensitivily analysis led to an EIRR of 12.2 percent in the worsl case,
1.e., reduction the of cropping intensity from 189 to 170 percent, an increase
in the construction cost of 20 percent, and a delay in completion of two years.
Reduction of the cotton yield by 50 percent, which alone resulted in a
decrease of the EIRR from 17.6 percent to 13 percent was not considered in
this combination (ibid., 90).

Serious cost overruns were mentioned to be due to “rapid inflagion in Sri
Lanka, the effect of which was accentualed by implementation delays™ (ADB
1982, 1). This led to the splitting up of the project into two phases. Apart from
the rehabilitation, only 4,200 ha of new lands would be developed under
Phase I and a further 4,100 ha under Phase I1. Phase I was estimated to have
anEIRR of 11.0 percent, and Phase I and Phase I together 13.0 percent (ibid.,

16 Foreign Exchange Entitlement Centificates were valued al 65 percent of the official exchange
rale and were imposed in an atlempt to promote “nontraditional” expons and 10 cut down
on nonessential imports,
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45). Sensitivity analysis of Phase I would have reduced the EIRR to around
8 percent in the worst case, i.¢., aone year further delay, a 20 percent decrease
in benefits and an increase of costs.

The EIRR for Phase II, i.e., the construction of the last 4,100 ha of the
command area, was estimated at 19 percent. “The EIRRs of the Phase I
project and the complete KOISP (i.c., Phase I and Phase II) have been
updated to 8 percent and 10 percent respectively” (ADB 1986, 36).
Sensitivity analysis led to an EIRR of 13 percent in the worst case, 1.¢., a
combination of 20 percent increase of costs and decrease in benefits and a
one-year delay in the accrual of benefits.

A preliminary conclusion (i.e., without considering the managerial
aspects of the EIRR) of the above evolution of the EIRR was the amazing
variability of the EIRR over time. For example, the much higher EIRR of the
Appraisal Report of 1977 — which used a 50 percent lower cost estimate for
calculating the EIRR —— came only three months after the Feasibility Report.
Another strong example was that while the Feasibility Report of 1977
considered the 11.8 percent EIRR of the implemented Case I11 very sensitive
10 delays in construction, the reappraisal of 1982 showed an EIRR of 11.0
percent for a project which envisaged only half the new command area and
the related benefits and extensive cost overruns and delays in the construction
of the headworks.

Managerial aspects. Given the enormous variations that occurred in the
assessment of the feasible water duties, cropping patterns and related
command areas, the use of the EIRR seems rather prone to manipulation.
Because average variations of 65 percent of these factors occurred between
all feasibility and appraisal studies, the EIRR could have been used by the
donor, the government and the agency staff to make any project feasible or
unfeasible. Also, a 50 percent variation in project costs between different
assessmenis in a period of three months demonstrated such manipulations.
As a result, all feasible objectives for the Kirindi Oya project were
determined more by the EIRR than by their actual feasibility.

In view of these average variations of 65 percent and the sensitivity
criterion of a one-year delay, 20 percent deviations of costs and benefits were
rather marginal. Instead, the sensitivity analysis should have assumed the
range of the envisaged improvements of the water duties, as for example, 35
percent, 65 percent, 33 percent and 51 percent for the Feasibility Report of
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1977, Appraisal Report of 1977 and the Appraisal Reports of 1982 and 1936
respectively.

While the first Feasibility and Appraisal Reports did not refer to nsks in
the assumptions made, the Appraisal Reports of 1982 and 1986 listed such
risks (ADB 1982, 46 and 1986, 37), but did not incorporate them in the
sensitivity analysis.

The abovementioned arguments illustrate the atmosphere in which the
feasibility and appraisal of a system like the Kirindi Oya system took place.
The assumptions made during the feasibility and appraisal phase have been
govemed by the predetermined intention of the Irrigation Department, the
government, and the dongr to build the Kirindi Oya system. In fact, al those
who were interviewed during this research, and who had been involved in
this decision making pointed to the fact that the political decision to build
the Kirindi Oya system had 10 be confirmed by feasibility and appraisal
reports instead of the other way around. The consequent unfeasibility of these -
project objectives were taken for granted by the Irrigation Department, the
government and the donor staff, which actually meant that they stopped
taking responsibility for their own creation.

The assumptions used during the feasibility and appraisal phase were
optimistic but were in accordance with the prevailing “scientific lines” (ADB
1977a, IX.58) used by the irrigation engincers, agronomists and hydrologists
of consultancy, the Irrigation Department and the donors. Especially, the
dominance of arguments based on hydraulic engineering for the
determination of feasible dam sites, available water resources, reservoir
capacity and water delivery concepts was demonstrated in these
decision-making processes of the Kirindi Oya project.

National Opportunities

Technical aspects. Requirements regarding maximum allowed investment
per settler, or per increase in agricultural production, or per area to be
commanded, or per job created did not exist for the determination of feasible
system objectives. In fact, no alternative national opportunity for the -
investments was considered other than the financial, i.., the EIRR, Also, no
requirements were specified for the longer-term sustainability of the

investments; the choice for irrigation was not specified in the required
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sustainability of increased agricultural production, number of settlers and
area to be commanded. Such requirements would have been logical given
the experiences in Sri Lanka with, for example, Uda Walawe, where
approximately one-third of the envisaged command arca has never been
commanded. This had direct implications for the people settled in those arcas
and the opportunities for the funds available for investment.

Managerial aspects. The absence of any requirements of the government
for the maximum investment per settler, per increase in agricultural
production, per mem stored, per job created, or per area commanded reflect
the priority given to political, rather than economic factors in obtaining
foreign funds for large-scale projects like the Kirindi Oya system. The
manipulation of the EIRR to sanction the project has led to an enormous
wastage of money, serious environmental risks and frustrations of the water
users, agency staff, consultants and donor staff.

Those who were involved in these decision-making processes argued that
the EIRR was oriented toward economic opportunities only, while a project
like the Kirindi Oya system contained social and political benefits (e.g.,
settlement and employment) also. This might be true, but those other benefits
were 1o achieve at a price. Moreover, the present assessment of feasible
system objectives has resulted in settlers without irrigation water and thus
without the expected employment.

The attitude of politicians, the government and the agencies in obtaining
international loan funds is oriented toward rather short-term benefits; in that
the benefits to settlers of a water supply system are overlooked and the
advantages of other options (double bank canals versus a single bank canal,
a small dam versus a large dam) are ignored. Whatever the donor is willing
to fund is considered to be a gain to the department and related individuals.
Some top officials explicitly stated that most loans were considered to be 80
‘percent grants. The national opportunities of utilizing these funds were not
seriously considered.

Mutual Adaptation of the Technical and Managerial
Aspects

Given its enormous relevance to the Sri Lankan socicty, discussion of
river-basin and system-development concepts should become more open,
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whereby engineers with different opinions present their arguments and try |
to improve their overall professionality, rather than narrowing their.
professional scope to the perceived “pure™ hydraulic engineering, agronomic
and civil engineering priorities.

The taboo on exchanging experiences and crilicizing colleagues of the
engineering profession about managerial, settlement, ecological and
eénvironmental issues should be replaced by an awareness that under it, the
Sri Lankan engineering profession is static and not innovative at all, and the
cost to the Sri Lankan society as a whole could be enormous as has been
demonstrated in this chapter. '

However, given the present priorities for construction in the Imgauon :
Department, such a discussion seems unlikely to happen, if new contracts-
and loans are made available without any requirement for such open
discussion from the government of Sri Lanka and the donors. )

This study will not give a judgement on the feasibility of the Soulhem
Area Plan, certainly not without a detailed pictre of the huge cosis and
management requirements involved. It merely recognizes several valid
arguments against the blind acceptance by the Irrigation Department of the
“foreign,” “one-off” concept with the theoretical and scientific argumients,
which favor its effectiveness and feasibility. From the point of view of
feasibility of the system objectives, the choice of the Lunuganwehera site
was rather irrational, but neither the government nor the donor has
highlighted obvious drawbacks like the less-feasible soils and the relatively
high costs. The feasibility and appraisal studies of the donor did not
incorporate the feasibilities of alternative dam sites, because the choice of
the Lunuganwehera sile was considered a political decision, despite the
rather meager feasibility of a project at the Lunuganwehera site in terms of
the EIRR and related assumptions. Indeed, the identification of desirable
abjectives for this type of large irrigation projects is decision making of a
highly political nature, in which a donor cannot easily intervene. But, the
donor should assess the feasibility of a proposed project in a completely
objective way to facilitate awareness among all involved pames of the
economic consequences of politically inspired decisions.

The donor’s assessment of the feasibility of water duties, command ared,
waler delivery concept, cropping patterns and intensities, maintenance and:
costrecovery fell short, as those assessments were based on overly optimistic
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assumptions in the application of theoretical formulae concerning water
requirements and water flow regulation as well as concerning staff
motivation. The reliability of data used was often not properly assessed.

The scientific water delivery concepts and related theoretical water
requirements have changed the standard water duties for Sri Lankan
irrigation systems overnight, sometimes by 100 percent. This change has
been oo optimistic, and it is surprising that these assumptions continue o
be made rather than being adjusted 1o the average waler duties experienced
with the new design concepts. The theorctical water requirements are unfit
for the assessment of feasible water dutics in Sri Lanka and should be
replaced by actually realized water duties in systems with similar design
concepls.

This overoptimism, in combination with the assessment of the available
waler resources at a level whereby every other year would be water short,
has made the Kirindi Qya project a “technological-folly,” as titles of articles
in Sri Lankan newspapers have suggested. Without these scientific
assessments, the actual feasible objectives with the available water resources
would have been an increased cropping intensity of 200 percent in the
Ellagala system only (with possible reuse of water elsewhere).

Similarly, the decision making about the trade-off between options like
subsidiary field crops, extension of the command area and supply of water
to the Badagiriya Reservoir was biased toward extension of the command
arca, related construction activities and settling of more people, at whatever
cost it could be. Instead, the agencies, the government and the donor should
have established the real feasibility of the different options given their
acceptability to the farmers, the existing managerial capacities of the
differcnt agencies involved and the costs of the different options.

The introduction of subsidiary ficld crops was not very seriously attended
to by agencies or by the government. Neither did the agencies nor the donor
really worried about the feasibility of the required maintenance funds and
cost-recovery programs. The donor, of course, worried about the EIRR i
these choices, which seemed rather odd in view of the intended function of
the EIRR; apparently the perceptions of the donor and the Government of
Sri Lanka in this regard were quite different. In practice, however, they were
not sodifferent: for both parties the EIRR was a charade to justify investment
decisions.
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For the Sri Lankan partics, the opportunities are determined, at any cost, .
by relatively short-term political and agency priorities only. These priorities, =
rather than the need for cost-effective investments, dominate thexr everyday :
decision making. h

This attitude of all parties toward the donor funds makes the EIRR an -
instrument for project justification only. Consequently, the agencies and: the i
government will also care less about the feasibility of certain objectiveslike
the introduction of subsidiary ficld crops, envisaged water duties, water
delivery and cost recovery, because the government and the agencies rieed
10 justify the EIRR only. Asa matter of fact, questions of the donor regarding. -
the feasibility of proposed objectives directed at staff of the agencies and the
governmentare not completely fair in this aimosphere of political and agency.
priority for obtaining these foreign funds for a project. As a resilt, theactual
realization of these EIRR-derived feasible objectives is considered, to'a -
certain degree, less a problem of the agencies than a problem of the donor;

The donor staff and consultants involved in the Kirindi Oya system, in
fact, showed a similar attitude during their feasibilily and appraisal missions;
they wanted the agencies to give them those figures which would result in
an acceptable EIRR to get the loan approved — at least, this- h'appéned for.
the Appraisal Report of 1982 when the donor staff had bccome responsnble '
for the continuing feasibility of the project. _

As aresultof these processes, the real feasibility of the whole Kirindi Oya
system was shrouded in acloud of goodwill and related rituals (¢.g:; the funds
for operation and maintenance, the formulation of a water managemeni plan
the cost recovery) from all sides to get the loan approved. ' _

The donor staff and consuitants will never be able to really assess feas1ble
project objectives. The necessity 1o use outside and comparatively objective
consultants for feasibility assessments, because of a positive bias of the
national government and agencies toward donor funding is acknowiedged.
On the other hand, such an assessment should be based on explicitly defined
and elaborated system objectives proposed by the nalional g‘oﬁemmem{énd'
the agencies. If a project proposal is not defined and developed: by the
national agency, it will not feel committed to and be rcspons;ble for ihe“
identified project objectives.

" Therefore, if the government and the agencies are to play this role, thc '
donor involvement in these processes will preferably have 10 be limited only
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to assessing the technical and managerial feasibility of an already developed
plan. This increased responsibility and role for the national parties cannol be
achieved without the donor staff and consultants being objective in
approving loans. Increased objectivity will require more freedom for the
donor staff and consultants to judge whether or not the EIRR of a project
proposal is below the cutoff rate, and thus facilitating a loan refusal for an
unfeasible project proposal; whether it be unfeasible in the short term or long
term. If the donor decides to grant a loan even when the cutoff rate is not
achievable, the subsidies involved will at Iecast become explicit. The
realization of loan targets at present, is an important informal staff
performance indicator within the donor, which does not stimulate a more
careful assessment of the feasibility, The efforts of the staff of the denor to
be more careful in the assumptions concerning the feasibility depends on
their individual motivation rather than on an institutional incentive of the
donor organization. The donor requires the EIRR to remain above 10 percent
at the end of the construction period, i.e., at project completion.
Developments with respect to the EIRR after that time are not monitored and
the performance of the donor staff is not appraised by it. Similarly, donor
consuliants cannot be expected to be completely objeclive toward the
feasibility of a project, given the donor’s own interest in realizing loan
targets.



CHAPTER 9

Strategic Concern:
Functional Requirements for New Construction

WITHIN THE FRAMEWORK of the identified desirable and feasible project
objectives, including the selected dam site as described in Chapters 7 and 8,
specific functional system requirements have to be determined for the
envisaged investments with the available resources, i.e., requirements
regarding the physical infrastructure, staffing, communications, and possibly
the water user organizations.

Functional requirements regarding the command area refer to its size,
suitability and location of the command area. Functional requirements with
respect to canals may be the conveyance through the main canal and
distribution to other canals. Conveyance and distribution functions can be
expressed in terms of (peak) discharges or water levels and their variability,
passive and active controllability, responsiveness, equity, safety and
long-term ﬂexibility.” The canal may also function io captare drainage and
runoff water from its own catchment. Sometimes it serves as a semi-storage
reservoir as in the case of a contour canal. Moreover, it can function to deliver
drinking and bathing walter for people and livestock. A passive function may
be the maintaining of a certain groundwater level in its surroundings.

Similarly, the functional requirements of a reservoir may be the storage
capacity and flood resistance. And, a reservoir can function as a culturally
important meeting point for a village, or a fishing ground or it may provide
recreation, and bathing and drinking water, especially during off-seasons or
maintain a certain groundwater level in its immediate surroundings.

Functional requirements with respect to structures can be the (peak)
discharges, control water levels, passive and active controllability,

17 Long-temm flexibility refers to the degree to which a system is able 1o change in cropping
pattern and operational mode in the fulure without changing canals and sintctures (Tiffen
1983, 3).

i73
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adjustability, easiness 10 operate, sediment passing capacity, permissible
head losses, safety in case of breakdown, and operation efficiency.

Functional requirements with respect to staffing refers to the intensity and
frequency of interventions required, and the related communication
requirements between different levels of staff and between staff and the water
users, and other parties of interest like politicians and other agencies.

Functional requirements are not the same as a design concept, but are the
requirements related to an appropriate design concept. Actual design is a
different process which comprises the implementation of the design concept.
In many design concepts, as in the Kirindi Oya project, functional
requirements may include the water users as well, as they may be required
to function as a group to share the allocated discharge effectively among
themselves,

THE DECISION-MAKING PROCESSES

Chapters 7 and 8, on the desired and feasible objectives, provide a detailed
assessment of the choice of the dam site, because of its great influence on
the costs and potential benefits (i.¢., the command area) of the project. The
feasible objectives determined the broad functional requirements of the dam
as well. Within this framework, however, more specific studies were done
10 determine the exact functional requirements of the dam and downstream
development works,

Reservoir Capacity

Technical aspects. A general functional requirement for the reservoir
capacity is the “smallest capacity that would be required for the cultivation
of the largest cullivable area for a pre-determined cropping pattern and
intensity. The waler surface area of such areservoir at full supply level should

18 Operation efficiency is the average proportion of the effective volume delivered and the
actual volume supplied for a cenain structure {Schuurmans 1989, 696).
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preferably be less than 25 percent of the irrigable area” (Ponrajah 1988, 32).
However, for a reservoir in the most downstream part of a catchmeni area as
the Lunuganwehera Reservoir, this requirement was the largest reservoir
capacity to store as much-water as possible.

This capacity and the irrigable extent are in principle “determined from
an operation study taking into account the inflow from all sources in the
catchment, diversion inflow from other catchments, evaporation and seepage
losses from the reservoir and the irrigation requirements of the crop
cultivated” (ibid.). Apart from the operational study done for the Feasibility
Report, another one was done to determine the actual dam height and
reservoir capacity. The irrigation requirements used for this operational
study might have been 1,829 mm and 2,682 mam for the maha and yala
seasons or a total of 4,511 mm, including effective rainfall.

The exact values were not clearly indicated; the quoted source suggested
that ari incorrect calculation has been made in totaling the water duty of
lowland (731 mm for maha and 1,280 mm for yala) and upland (1,097 mm
for maha and 1,372 for yala). Net water requirements or any justification for
these estimates were not given (WAPCOS 1986, 111.55). In this operational
study, the cultivable area used was the same as that envisaged in the
Appraisal Report of 1977, which was based on a much lower assumption of
the annual diversion requirement of 2,961 mm with a 200 percent cropping
intensity.

Alternative full reservoir levels of 57.3 m, 57.6 m (the optimum level
adopted in the Feasibility Report of 1977), 57.9 m and 58.2 m were
considered and their percentages of success assessed. The dam height of 58.2
m logically gave the highest percentage of success (i.e., maha 85.39 percent
and yala 76.47 percent), because the reservoir would have slored more water
with this dam height. The storage of the greatest volume of water was
apparently the main criterion. As for the feasibility assessment, the actual
number of crop failures was not clear from the operational study because it
was done for monthly intervals.

The design report did not give the percentage of success of other dam
heights. It stated that “any further raising of the reservoir level would have
caused submergence of a large part of Lunuganwehera-Tanamalwila road
and agricultural lands” (ibid., 111.18). The extra costs involved in replacing
the road were the major reasons for not raising the dam bund further. Other
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functional requirements for the reservoir capacity and dam height like the
size of the area submerged, the number of people settled and the
cost-effectiveness of raising the dam were apparently not conisidered.

Managerial aspects. For the Kirindi Oya system a number of assessments
have been made regarding the irrigation requirements: the Feasibility Report
(ADB 1977a), the Appraisal Reports (ADB 1977b, 1982 and 1986), the
Design Report (WAPCOS 1986), the Water Management Strategy Plan
(AHT/SCG 1987b), the Operation and Maintenance Manuals (Irrigation
Department 1986a and AHT/SCG 1987a and 1989) and operational studies
by the Irrigation Department (Dharmasena 1986, 11).

Of these assessments, one seldom referred to the other. Further, criteria
regarding the appropriate application of the irrigation requirements were not
provided in these assessments; they were left to the judgement of the
individual experts. In addition, it was remarkable that water duty values of
doubtful accuracy used by a consulting firm (i.¢., 1,828 mm for maha [731
mm for upland, 1,097 mm for lowland] and 2,652 mm for yala [1,280 mm
for upland, 1,372 mm for lowland]) were apparently acceptable to the
Irrigation Department the govemment and the donor.

This “free” and uncontrolled use of the theoretical water requirements
allowed this consulting firm, for example, to use two different calculations
of the irrigation requirements (i.c., the above and those in the Appraisal
Report of 1982) in the same operational study for the assessment of the

“reservoir capacity and full reservoir level. This was especially remarkable
when considered the fact that the first was twice as high as the second!

The irrigation requirements of the operational study were not Justified.
While such an operational study had potentially serious consequences for the
percentage of success, cost of the dam, the area that can be commanded and
the potential cropping intensities, the donor and the Irrigation Department
had apparently accepied the assumed values without any justification, The
reliability of the assumptions regarding the irrigation requirements has not
been elaborated upon by any party.

On the other hand, the decision making regarding the reservoir capacity
seems to have been determined mainly by a need to maximize capacity
without submerging the Lunuganwehera-Tanamalwila road. Reducing the
reservoir capacity or irrigating only the suitable soils has not been
considered. Maximization of the command area was a priority of the major
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parties involved: the Irrigation Department, because of the glamour of
building such a long dam; the government, politicians and the Land
Commissioner’s Department, because of the pressure to settle as many
people as possible; the donor, because of a more favorable EIRR for a larger
command area, Local communities of Tissamaharama, BadagiriyaReservoir
area and upstream catchment areas were not involved in this decision
making. It remained unclear why operational studies were done for several
lower full reservoir levels when the preference was for the highest level
(58.2 m).

Reservoir Spillways

Technical aspects. Functional requirements for reservoir spillways referred
to the need to safely discharge ranoff from storms of a determined frequency
which was based on a permissible risk. An ungated spillway (which seemed
more suitable in view of possible mechanical problems of gates, eic.}-was
not chosen by the Irrigation Department for the Lunuganwehera Reservoir,
because no technical guidelines were available for such large embankments
(WAPCOS 1986, VIL.1). The number and size of the spillway gates were
determined through various flood routing studies.

In the Kirindi Oya system, the design requirement of the donor was for a
flood that would occur once in 10,000 years. But the responsible engineer
followed the standard of the frrigation Department and made the flood design
that for a flood to occur every 1,000 years. The mistake, which was
discovered after the completion of the designs, was compensated for by
assuming controlled flooding during a flood of the 10,000th year and a
highest flood level of 60.0 m (instead of 59.4 m) which would provide extra
storage. The dam height was slightly increased for this purpose.

The foreign consultants assumed that the envisaged 1,416 m 3s flow
during a flood would create considerable problems for the downstream
command area and villages (WAPCOS 1986, I11.35). They advised that an
early warning system be installed, The Irrigation Department had setup such
a system and issued a number of standing orders to the Chief Resident
Engineer and local authorities (e.g., the Assistant Government Agent).

Safety factors of the spillway gates weie upgraded from Japanese to
Indian standards 10 take into account potential lower qualities of Sri Lankan
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gates compared {o the quality implied in the Japanese standards. This led to
some controversy with the manufacturer who claimed that these new
requirements for the spillway gates were not defined beforehand and led to
unnecessary cost OvVerruns,

Manual operation of the spillway gates was a requirement of both the
Irrigation Department and the donor. In addition, the consultants advised
(ibid., I11.36) installing a generator 1o take care of power failures and this
was done,

Some controversy arose over the characteristics of the stilling basin.
According to the Irrigation Department, much less reinforcement was
necessary as the rock formations were even stronger than those that function
as stilling basin in the Uda Walawe system. The consultants who were
initially more cautious, admitted after excavation of rock faces on both the
left and right ends of the stilling basin that lining was not needed. The botiom
of the stilling basin was lined for additional safety, given the limited costs of
the required concreting (ibid., VII.15).

Managerial aspects. In regard 10 the requirements of the reservoir
spillways, the Irrigation Department felt that history did not record any
devastating floods for the last 2,500 years and that the dam could have been
built at a lower cost, if they would not have depended so much on scientific
concepts such as the probable maximum flood or the flood of a 10,000th year
(Irrigation Department 1986b, 108). In fact, they considered the donor as a
bank which was too conservative and giving priority 1o security over
unreasonable cost increases. The exact incremental costs of adhering o
safety limits of the donor were unknown (ibid.).

The argument that no major floods were reported in the area seemed
relevant, Indeed, it was doubtful whether scientfic concepts like the
Potential Maximum Fiood or a 10,000th year flood were appropriate in the
~ Sri Lankan context. The result was that Sri Lanka has built a dam at
unnecessarily high costs just to fulfil requirements of the donor agency.
Requirements regarding safety and risk prevention are usually stipulated by
the donor at the time of acquisition of the loan and they could have been
incorporated into the decision making about the desired system objectives.

The decision-making processes concerning the embankment, spillways
and spillway gates reveal that the Irrigation Department did not have
sufficient experience 1o determine, on its own, the related appropriate
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functional requirements. It led to the use of foreign consultants for design
monitoring and evaluation a necessity. The Irrigation Department could have
done without such outside assistance and the high costs involved, only if it
had opted for smaller dams.

There was résistance to foreign consultants in general (e.g., Irrigation
Department 1986b. 166), with their cost amounting to 7 percent of the total
cost of the Kirindi Oya project. This resistance was intense against

the consultancy fees (25% of the total) spent ona Project Implementation
Consultant which was considered exorbitant. However, this consultant also
functioned most probably as a kind of “watchdog™ for the donors, and in that
respect his presence was a logical consequence of the acquisition of a foreign
loan. Similar complaints about the consultancy costs in downstream
development (25% of the total) seemed to be even less justified. In this
system utilization, the Irrigation Department itself often had problems in
mobilizing motivated staff as has been demonstrated in Chapters 3 to 5.

The attitude of the Irrigation Department staff toward foreign consultants
in the Kirindi Oya system seemed a little ambiguous. They accepted the
foreign funding, the related functional requirements {e.g., safety factors and
expensive but inappropriate water delivery concepts) and thus the related
technical assistance, monitoring and supervision. But they resented
monitoring, supervision and technical assistance for the more problematic
aspects. It all seemed part and parcel of the same choice. If they resented
water management consultants, they should have developed their own
expertise in that area. Without it, a donor could not justify the absence of
consultants, even though many donor staf{f were aware that consultants were
often incffective,

Head Sluices

Technical aspects. Functional requirements of the head sluices in [rrigation
Department systcms are given as: “the intake and opening sizes of the sluice
in a reservoir should be the minimum to release the necessary demand when
the reservoir is at its lowest stage called the Minimum Operation Level.” The
water issues al Minimum Operation Level are limited to two thirds of the
peak release (Ponrajah 1988, 33, 95).
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The required controllability or manageability of flow, flexibility (fixed,
or stepwise, or on-off), easiness and intensity (or convenience) of operation
are not explicitly defined. However, it implied that a rather high level of
controllability is required, given that two thirds of the daily peak discharge
should be issued at Minimum Operating Level, and given that a discharge
measurement structure is installed downstream of the head sluice (ibid., 147).
These requirements were followed for stuices in the Kirindi Oya system; a
trash rack was also required and its hydraulic influence had to be congidered
(Selvarajah 1986, 100).

These requirements necessitate the capability and motivation of staff to
actually control the flow through the head sluice. Most engineers of the
Irrigation Depariment were involved in some way in the operation of the
head sluice and they might have been familiar with its controllability,

The irrigation requirement for the Right Bank head sluice and main canal
was based on the maximum monthly diversion requirements defined by the
Appraisal Report of 1982, which envisaged extremely low water duties for
the Right Bank areas, including the Badagiriya system; 884 mm for maha
and 1,280 mm for yala. The maximum peak requirement of 1.3 Ys/ha, as
assumed by the donor, would occurinJ uly. But this peak requirement usually
occurs during the land preparation (usually in September and April).

However, “the designed canal capacities have been kept 50 percent higher
than the peak requirement to cater for variations in crop patiern and crop
waler requirements” (WAPCOS 1986, VIIL2). This adjustment by
WAPCOS leads to the more generally used diversion requirement of
2.0 Ysta or 13.1 mfs. However, why the Irrigation Department and
WAPCOS used 50 percent (and not 20% or 100%) as multiplier is not clear
fromthe report, Probably a large margin was assumed to enable the flexibility
10 issue more watcr in case of crop diversification, lirle rainfall, etc.

Managerial aspects. Functional requirements of the head sluice were
determined by the Irrigation Department in conformity with the Technical
Guidelines. Other options were not considered. As described by other IIM1
research (1IMI 19894, 56), this head-stnice concept functioned satisfactorily.
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System Layout

The functional requirements for sysiem layout comprise drainage,
boundaries of command, tract and turnout areas and areas for settlement.

Technical aspects. The canal system in a major project “provides for the
supply of water for a regular pattern of turnout areas. The unit farm size in
the turnout area is determined on the basis of land use classifications,
cropping patterns, and on values of income 1o be derived that are considered
satisfactory for an average farm family. The Blocking Out Plans for farms
of Major Projects are therefore prepared on the basis of the above distribution
system” (Ponrajah 1988,214)."The irrigation system is designed on the basis
of Turn Out Arecas (TA) of defined size, served by Field Canals, etc.”
(ibid., 101).

The underlying assumption of this turnout area concepl is that water
allocations and deliveries in a “regular” canal pattern are easier o control
for the agencies. This is due to the fact that the regular patiern is based on
standard one-cusec discharges and standard rotations. However, these
assumptions also necessitate a degree of motivation and discipline of staff
and the water users to limit their water use for the benefitof the overall sysicm
and the national economy.

These assumptions have not yet been proven truc. The disadvantages of
this regular pattern of parallel distributary and field channels arc the need for
more control structures, increased construction quality and costs, increased
operation and maintenance costs, the requirements of the water users’
agsociations to share water within field channels, the coordination of land
settlement processes with layout and the water user groups, and increased
water management capacities.

It is only when a part of the command area cannol be irrigated from a
distributary channel at a reasonable cost, a field channel taking off directly
from amain canal is envisaged. The general fecling is that such field channels
use more water than parallel field channels off distributaries, just like fields
with a direct outlet from a distributary channel are considered 10 usc more
water than they would with a field channel. Itis, however, difficult to assess
to what degree excess water taken from direct outlets is wasled or reuscd
downstream of a particular field.
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The layoutof an irrigation-cum-settlement system iscompletely governed
by this turnout area concept. Given the fact that the ratio of rigation
requirements for lowland and upland is 1:2, the “one-cusec” concept
implicitly requires a very accurate assessment of the proportions of upland
and lowland soils in a tumout area 10 achieve an appropriate layout.
However, these proportions of lowland and upland in the turnout are seldom
assessed reliably; notonly in the Kirindi Oya system, but also in many of the
Mahaweli systems the assessment of soil types has been unreliable or,
because of the requirement of speedy construction, not been done at all.

The layout of development downstream of the Lunuganwehera Reservoir
aimed at commanding the largest possible area. Therefore, the suitability of
soils, the requirements of settlements and provision of drinking water were
made subordinale to this one-dimensional objective.

This approach led, for example, 10 a relatively large proportion of upland
areas in the command area, and at the same time relatively liutle space for
the settlements, Consequently, the criterion of 2 maximum allowed travel
time from hamilet to field could not be maintained sometimes,

The recurrent problems in oblaining drinking water in settlement schemes
in the dry zone were highlighted in 1957 by Farmer (1957, 353}, but were
not incorporated in the planning of the canal layoutin the Kirindi Oya system.
Except for the main tanks of the Ellagala and Badagiriya systems, all the
other 50 then existed small tanks were demolished by the Irrigation
Department, because “it was not possible o have two types of systems at the
same time” according 1o the responsible Resident Engineer at that time.
Another argument against the incorporation of these tanks in the layout was
the risk of breaching of bunds with the increased water availability,

The advantages of the small tanks in terms of the permanent availability
of drinking water in the command area or in terms of decentralized buffers
for unregulated irrigation and drainage flows were neglected. Other
functions attributed 10 reservoirs, but not translated into requirements by the
Irrigation Department were the provision of drinking water in the
off-seasons, and the several requirements with respect 1o the ecosystem
function of the village tank, ¢.g., cultural center, bathing, food in terms of
fish, seeds, stems and tubers, fertilizer and clay (Mendis 1977, 55).

Requirements for the layout of the drainage sysiem as given by Ponrajah
arc: (1988, 105): (a) Farm drain between adjacent farms — minimal size;
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(b) turnout drain between adjacent areas and between adjacent groups of
farms as in escape drain from the end of the field channel — duty of ha per
cusec; (c) secondary drains service turnout drains —- duty of ha per cusec;
(d) main drain service secondary drains and generally existing drainage lines,
streams and rivers -— only training is required.

However, during actual construction of the system by the Irrigation
Department these requirements appeared (o be different; the construction of
drainage canals got little priority compared to other construction targets and,
in practice, drainage canals were constructed only if complaints about
drainage problems and salinization from water users reached a level that
cannot be ignored.

Managerial aspects. Functional requirements for the system layout were
dominated by the “regular” pattern of umout areas served by one-cusec
canals and the increased number of control structures. This system has been
introduced to Sri Lanka in Mahaweli System H by a consulting firm. The
regular pattern of main, secondary and tertiary canals existed earlier 100, but
lengths and capacities of those varied. Very long distributary channels and
field channels could be especially problematic. Despite increased costs of
this new layout concept, the validity of the assumptions in terms of improved
water delivery performance has never been assessed.

Rather, the technical soundness and rationale of the turnout arca concept
were blindly accepted and the concept implemenied, and the maiching of
theoretical water requirements and actual irrigation requircments was
considered the responsibility of the Department of Agriculture and its
rescarch stations. It was still the official opinion of the Designs Branch.
Though the Technical Guidelines were originally not meant (o be a “Bible,”
they were often followed that way by the Irrigation Department.

Lack of interest for nonengineering aspects like soil suitability, drinking
water and environmental and settlement aspects among the involved staff of
the Irrigation Department had led to creating layouts that were not at all
adapted to the actual local situation and requirements, nor to the management
capabilities and motivation of the staff. The efforts to maximize the
command area were not bascd on a sound discussion of ali relevant factors,
but were subordinate to the ¢ngincering rationale of the Technical
Guidelines, and in a way, to the choice for the “one-off” system.



184 IRRIGATION DECISION-MAKING PROCESSES AND CONDITIONS

Following this rationale, the design staff in the head office and at the
project site were mainly judged by their loyalty and attainment of targets,
not by their creativity regarding the nonengineering appropriateness and
feasibility of the designs. Drainage canals, important for the newly settled
farmers, were given low priority. :

Peak Irrigation Requirements

Technical aspects. Within the canal layout described above, important
functional requirements for the downstream development were the peak
irrigation requirements at field level which formed the basis for designing
the peak irrigation requirements of the canals.

Peak irrigation requirements of field and distributary channels depended
directly on the water requirements of the turnout areas. Those irrigation
requirements were determined by the Irrigation Department on the basis of
the theoretical water requirements or the “depth of water needed to meet the
water loss through evapotranspiration of a disease-free crop, growing in large
fields under nonrestricting soil conditions including soil water and fertility
and achieving full production potential under given growing environment”
(FAQ 1977 in Ponrajah 1988, 48).

Evaporation standards for Sri Lanka had been determined in the Maha
Illuppallama research station and were considered appropriate for the whole
dry zone. Irrigation requirements could be determined assuming standard
farm and conveyance losses, land preparation requirements, and the 75
percent probability rainfall as the effective rainfall. The reliability of these
assumptions was rather questionable as has been discussed in Annex 2 and
also in IIMI (1990, 75).

The peak irrigation requirement for the turnout area was also based on the
assumption that lowland farms are irrigated 24 hours a day and upland farms
12 hours a day, while their water requirements were assumed 10 be the same.
The field-channel duty was assumed not to vary with the cropping pattern
(ibid., 102), and its capacity was fixed at one cusec. Depending on the
proportion of upland and lowland in the turnout area, the size of the tumout
area was adjusted to the fixed-channel duty.

A major assumption in this respect was that the upland farms have the
same irrigation requircments as lowland farms. Another important
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assumption was that the peak irrigation requirement which theoretically
occurs in July (ibid., 128), is larger than the peak irrigation requirement
during the land preparation period. But this is generally not the case in Sri
Lanka. The theoretical crop water requirements during the land preparation
period are very small, while the actual water requirements are generally the
highest of the whole season.

The size of the distributary canal fecding a group of field canals depends
directly on the number of field canals served by the distributary canal. The
Main/Branch canals are designed to supply the needs of the distributary
canals simultaneously (Ponrajah 1988, 101).

This procedure was not followed for the Kirindi Oya system main canals;
their peak irrigation requirements were determined simultaneously with the
head sluice as has been described before. 1t had been followed, however, in
the case of the distributary channels.

The validity of the assumed peak water requirements was further
weakened by the lack of reliable soil data to determine the size of the turnout
area. In actual layout designs of the Kirindi Oya system the divisions of
upland, intermediate land and lowland seemed to be determined more by the
layout of the field and distributary channels than the other way around.

No reference was made (o aclually achieved peak irrigation requirements
in similar systems in Sri Lanka. For the land preparation in the Kirindi Oya
system IIMI determined a peak irrigation requircment of 880 mm (as against
the assumed values of 125 and 200 mm for lowland and upland soils) and
peak water requirements as high as 3.41, 3.58 and 2.68 l/s/ha at the heads of
sample branch canals and distributary and field channcls in the Kirindi Oya
system (Sri Lanka Ficld Operations 1989, VILG). A clear difference, thus
existed between the perceived peak irrigation requirement (determined by
means of the theoretical waler requircments as described in the Technical
Guidelines) and the actual peak irrigation requircments of the water users
and staff involved in waler delivery.

The maximum capacity required for a field channel was fixed at a cusec
or 28.3 I/s, which was considered sufficicnt to supply a tumout arca of 16 ha
in lowland or 8 ha in upland. The freeboard in the ficld and distributary
channels was required 10 be 0.45 m. An implicit requirement was that the
channel capacitics allowed for discharge variations: up 1o 46 percent for ficld
channels without encroaching on more than 5 percent of the required



186 IRRIGATION DECISION-MAKING PROCESSES AND CONDITIONS

freeboard, and up to 20 to 60 percent for distributary channels without
encroaching on more than 10 percent of the required freeboard (as specified
in Ponrajah 1988:129). At the same time, the permitted maximum
encroachment on the freeboard allowed the occasional increasing of the
turnout area to 22 ha for lowkand or, to 12 ha for upland (ibid., 104).

Managerial aspects. The managerial processes regarding the peak
irrigation requirements demonstrated amazing nonchalance. The assumption
that the Right Bank main canal design discharge was SO percent of the
discharge assessment in the Appraisal Report of 1982 cannot be called a
professional “rule of thumb.” It should have been considered, instead, as a
factor that leads to the “rule of thumb” design discharge of 2.0 I/s/a for the
humid tropics without the consideration of its validity for Sri Lanka.

This assumed design discharge of 2.0 I/s/ha for the whole command area
had apparently led to overloading of the main canal during the land
preparation (see chapters 3 to 5), and only half at the originally envisaged
command area of the Right Bank had been developed.

A strange engineering rationale seemed to be dominating this decision
making, which allowed usage of a factor of 50 percent, but apparently not a
factor of 150 percent or 300 percent, to design the canals for land preparation.
An implicit argument to limit the design capacity and thus the maximum
issues during land preparation (a form of passive control) might have been
used. This rationale might have been used for the distributary channels and
field channels as well. 7

The use of different bases to determine the peak requirements for the main
and distributary channels (i.e., 50 and 25 percent respectively) implicitly
suggests that a larger flexibility of the main canal discharge was required,
The Technical Guidelines and the different project reports do not support
these calculations and the implicit requirements used. “As long as sound
engineering calculations are used, any assumption is allowed...” seems to be
the criterion used in this decision making.

Another major weakness in the determination of the peak requirements
was its dependence on the accurateness of the assessment of the soil types,
because this has been often neglected in the actual construction of irrigation
systems. The turnout area was determined by assuming that the uplands are
irrigated only 12 hours a day. The rationale in this respect seemed to be that
several engineers (including the compiler of the Technical Guidelines) argue
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that it has never been proved that uplands need more irrigation water than
fowlands, because a hard pan is formed after ten years, Thus, the long-term
irrigation requirements of lowlands and uplands are assumed to be the same.
However, the longstanding experience with the top-end blocks of the Uda
Walawe system proved it to be vice versa (e.g., Nijman 1991b, XX).

Unfortunately, it appeared that an unwillingness to accept the expertise
of other disciplines, soil science in this instance, as well as an indifference
to the actual problems during the allocation and water flow regulation
processes dominated this attitude of the engineers.

Controllability of Flow

Related to the requirements regarding the layout are requirements regarding
controllability of water flow which involve the control of inflow into a canal,
conveyance through a canal and distribution from one canal into another.

Technical aspects. The controllability of inflow into the main canal has
been described earlier in the section on head sluices. No explicit requirements
existed regarding the water flow regulation below a head siuice. The
requirements regarding the conveyance along the main canal were less
explicit. Given the assumption that subsidiary field crops in uplands would
be irrigated only 12 hours per day, “wherever possible regulation reservoirs
arc incorporated in the canal system for overnight storage. If this is not
possible, the required regulation is effected from the head sluices™ (Ponrajah
1988, 101).

The Feasibility Report envisaged intcrmediate storages “along the right
and left bank canals to accommodate fluctuations in operation” {(ADB
1977a, XXVI.4). This nuance — between overnight storage and
intermediate storage — reflected the opinion of the Irrigation Department,
until very recently, that fluctuations in the main canal do not occur, It
consequently designed the canals for steady flow conditions. Even with
overnight storage however, fluctuations would occur, especially with daily
regulation at the head sluice. Despite these stated requirements of the
Irrigation Department, there were no systems with night storages in Sri
Lanka.

In the Kirindi Oya system, the Irrigation Department initially designed a
single bank main canal. The main reason for this change was the political
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pressure Lo produce quick results, and the experience was that single banks
are simple to construct and can be built rather quickly. Another advantage
of this type of canal is its capacity to collect runoff from its catchment area.
As siphons or under-crossings are not needed, it is also relatively
inexpensive. Moreover, the canal provides for regular pools along its course
which can function as intermediate storages. Disadvantages are its
sluggishness in transporting water- from head to tail, and the resulting
decreased capacity to distribute variable flows, especially if no
cross-regulators are provided. This seemingly reduced flexibility of the canal
is, however, partly compensated for by the increased storage available in the
canal.

Without cross-regulators, no effective use of rainfall can be made (except
on-farm), unless intermediaie storages are provided downstream. With
cross-regulators the water flow in a single bank canal remains sluggish, if
regulation occurs at the head sluice. Becanse of this perceived reduced
controllability of flow of the single bank canal, it was abandoned during
construction and a double bank canal was built instead. The fact that the
Irrigation Department staff were incapable of realizing the implicit design
assumptions to control water flow during the actual utilization of
Department’s irrigation systems with double bank canals, has been
neglected.

The exact requirements of the Irrigation Department regarding
cross-regulators were unknown, Presumably, the main objective was the
ability to be more responsive to localized changes in demand, and thus reduce
the regulation required at the head sluice. Steady flow was assumed to ensure
this responsiveness along the main system up 10 its 1ai end.

The losses which were caused by localized interventions during
conveyance to the downstream main canal were preferred by many irrigation
managers to the losses that would be caused by the inability to make any
adjustment at all without cross-regulators. However, the Designs Branch had
not derived requirements from the actual practice with conveyance and
distribution in existing systems, but considered the canals to be operated
under steady conditions, which made any additional requirements redundant.

Implicit requirements regarding the water flow through the paraliel gates
of the cross-regulators are the reduction of erosion of the canal downstream
of the structure and the flexibility to operate the structure in case of
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malfunctioning of one or more of the parallel gates. A related implicit
requirement is the simultaneous opening of the parallel gates.

At the same time, the heights of the side walls of the cross-regulators are
designed to maintain sufficient head upstream of the cross-regulators to
distribute water to the distributary channels, However, there are no
requirements with respect to the size of the sidewalls for passive upstream
level control. 1t is a requirement that conveyance along the canal be made
completely through the slide gates of the cross-regulators. Related
management requirements do hot exist.

There are no specifications regarding the maximum manual effort
required for the operation of gates in canal structures. The Technical
Guidelines give possible hoist capacities with different manual efforts, but
without any limits. In the Kirindi Oya system, however, it appeared that
because of the heavy effort required to operale the gates, the gaic tenders
preferred to operate only one gate instead of the number required by a
standing order. This practice led to more erosion downstream.

Distribution from the main canal and distributary channels occurs through
turnout structures. No requirements have been specified regarding these
structures, but it could be assumed that the prescribed undershot type of
structures were chosen, because they were less scnsitive 1o upstream water
ievel fluctuations (i.e., they exercise a degree of passive control), Given the
assumed steady flow conditions this however, was not a reguirement.

Maximum distribution to the distributary channels requires a control
water surface in the main canal. “The control water surface in the supply
canal considered for the design of the turnout can vary from 2/3 full supply
depth to full supply depth in the supply canal depending on the location of
the turnout with reference to the regulator for same in the supply canal”
(Ponrajah 1988, 108). The maximum upstream spacing of cross-regulators
is thus determined by the condition that the water level in the main canal
would not drop below 2/3 full supply depth, assuming steady flow
conditions, This 2/3 full supply depth is a “rule of thumb” that originates
from the traditional unregulated canals,

However, duc to the existed uhsteady flow conditions in the Kirindi Oya
system, the actual maximum distribution through the turnouts in the
irrigation systcms of the Irrigation Dcpartment varied (c.g., [IMI
1989a, F.71).
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To be abie to cope with deviations from assumptions made in the design
of the turnout structures, the diameter of the pipe or height of the box culvert
was increased by 25 percent (Ponrajah 1988, 109). No reasons as to why this
increase of 25 percent had been effected were given in the Technical
Guidelines, but the Designs Branch argued that it had been calculated to
cover deviations between assumed and actual rainfall.

Functional requirements for turnout structures are thus implicit, i.e., a
certain degree of passive control whereby the maximum discharge is equat
to the thegretical crop water requirements, the assumed losses and a margin
of 25 percent.

The water consumption by the water users and staff has not been taken
into consideration. During the development of a large command area under
constant time constraints as in the Kirindi Oya system, such adaptation or
detailed surveying of the “blueprint” layout as prescribed by the Technical
Guidelines was rather difficult, and estimation of the consumption by the
water users and staff was difficult as they were not yet in the area. On the
other hand, the use of the theoretical crop water requirements, assumed losses
and a 25 percent margin secmed inappropriate without sufficient and reliable
data, for example, data on soils, and more realistic assumptions about future
operational practices and irrigation requirements.

The preferred irrigation requirement of the water users in Sri Lanka for
the cultivation of rice tends to be a continuous supply. If that was impossible
the water users preferred flexible operational practices by the gate tenders,
so that they could get water to their fields whenever they required it, rather
than at times determined by the higher levels of the agency.

The turnout area concept, however, was based on the requirements of the
crops and assumptions regarding increased (or perfect) control over water
flow by the agency. The above functional requirements of the turmnout
structure seemed Lo have coninibuted to this goal by restricting the maximum
discharge to a certain degree.

Lack of controllability of distribution through tumout structures was
further aggravated by backwater effects, which often influenced the
measurement structures, sharp-crested weirs below the turnout (IIMI
1989a, 82). Experience gained by the Irrigation Department in Gal Oya with
broad-crested weir type measuring structures that were less influenced by
backwater effects, has not been incorporated in the functional requiremenis
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for the Kirindi Oya system, according to the Designs Branch, because “these
structures were built by consultants and the district level Irrigation
Department <i.e., Deputy, Director Range>, and <the Designs Branch> do
not know how they perform.”

No reference is made in the Technical Guidelines to the influence of the
different types of regulators on the water flow regulation. “The
weir regulator is more suitable for use in small canals due to limitations of
afflux !19 andlenglhofweir.Gatedregulatorscanbcadoptedformediumsize
canals with vertical wooden gates and screw lift hoists and with radial gates
in large canals” (Ponrajah 1988, 111). This means that the weir is considered
expensive, because of its length and the higher canal bund it needed.
Increased siltation is another disadvantage listed by the Designs Branch.

The major reason given for not having weir regulators was the
construction cost it involved; other requirements were ignored. The actual
functions of the structures were not considered, it seemed, in the decision
making. A weir regulator (e.g., a duckbill weir) allows for the reduction of
fluctnations in the canals (i.c., passive control}, while ensuring conveyance
along the main canal. It also functions as a hydraulic control (by ¢nsuring
the hydraulic independence of upstream and downstream canal reaches) and
can be used as a measuring structure. The gated regulator provides for more
flexibility to ““push” water to the tail end of the canal, but at the same time
allows for manipulation of the maximum allowed distribution at the expense
of conveyance and stable flow conditions. Moreover, it is prone to backwater
effects given the very low main canal slopes in the Kirindi Oya system. In
fact, the small slopes prevent the use of weir regulators in main canals. The
slope requirements are determined by the maximum command area
(ibid., 130} that could be reached while keeping siltation within acceptable
limits (ibid., 106). Arguments in favor of water flow regulation and
controllability of conveyance were not considered in this respect. More
control over water flow could have been achieved by using weir-type
regulators, instead of maximizing the area commanded in the relatively
unsuitable upland soils, which was the then focus.

19 Afflux is the upstream rise of water level above the normal level of water in a channel and
it is caused by obstruction or contraction of a normal waterway, by structures such as a
bridge, a weir or a regutator (ICID 1967, 254).
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Convegance in all canals is assumed to occur according to Manning's
formula,®® which implicitly assumes a steady water level upstream of
cross-regulators. A requirement is that the velocity of flow should be
“between the limiting velocity of silting and scour respectively”(ibid., 106).
The critical flow velocities are determined assuming steady flow conditions.
If a discharge, which is either more or less than the design discharge is
conveyed through a canal, these velocities do not apply anymore, which is
inevitable for irrigation canals with variable flows.

No functional requirements for siphons regarding their influence on the
water flow were set, although such requirements should have followed as a
direct result of the introduction of double bank canals and their assumed
higher water flow control. The influence of debris in the trash rack on daily
water fluctuations (see Chapter 5) was not considered. The Designs Branch
assumed that in later stages improved maintenance would have prevented
the presence of trash in the main canal.

The Technical Guidelines envisaged the use of uncontrolled spillways “1o
protect the canal and adjacent property from damage which would result
from the admission of uncontrolled storm run-off into the canal from drain
inlets or an uncontrolled excess flow within the canal” (ibid., 114). In
addition, a gated spillway was constructed upstream of the siphon; if the
siphon was blocked, all discharge could be drained through these radial gates.
However, a gate tender was needed to operate that spillway and it appeared
to be unfeasible during emergency situations like heavy rainfall at night.

Managerial aspects. The layout-related requirements in regard to the
controllability of water flow have not been explicitly stated; if regulation
reservoirs were not available or possible, “regulation was effected from the
head sluice.” The requirements which would allow this regulation at the head
sluice remained unspecified. The Iirigation Department’'s official view on
controllability of water flow was that its canals operated under steady flow
conditions. Actual experience with fluctuations of water levels along the
canals was ignored, most probably because many engineers considered these
fluctuations to be of minor importance. They were indeed of minor priority

20 The Guidelines state that flow in the field channels and distributary channels is assumed 1o
be in line with Manning's formula; but in practice the v=(Q/A calculation is gpplied 1o
delermine the critical and normal flow velocities (Ponrajah 1988, 129).
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in the single bank canals where less control over water fiow was assumed
anyhow. Different requirements assumed for the double bank canals were
not considered in the Technical Guidelines, nor during the design phase of
the Kirindi Oya system. The Irrigation Department did not want 1o accept
even the existence of such fluctuations, given their unfamiliarity and
constraints faced in the implementation of improvements.

The Irrigation Department appeared to have readily accepted the scientific
water delivery concepts and designs with double bank canals, which came
to them with the foreign funding; but the Department was indifferent and
unmotivated to manage them according the implicit assumptions. In fact, its
own assumptions regarding the water delivery concept was quite different
from those of the expatriate consultants and donors. This again signified a
need for more explicit and realistic assumptions by the Irrigation
Department, consultants and the donor staff, before a project was considered
feasible.

For the Kirindi Oya system, the Feasibility Report assumed the
construction of double bank main canals (ADB 1977a, XXVL19}). The
Irrigation Department, however, started building single bank main canals in
the system. The reason for this was apparently the requests from the
politicians for quick results. At the time of reformulation of the project in
1982, the construction of the single bank canals was far behind schedule. The
visiting donor mission, which also disagreed with the construction of single
bank canals, demanded their replacement with “normal” double bank canals,
thus “removing the major cause of poor hydraulic performance of the canal
and low irrigation efficiency experienced with the raditional single bank
canals such as those constructed under the Walawe Development Project”
(ADB 1982, 91). The involved donor officers were assuming that the single
bank canal was “the major cause” and this assumption showed a bias toward
modern scientific design principles which are yet o be proven as appropriate
for Sri Lanka.

Even then, enginecrs of the Irrigation Department were not quite certain
which water delivery concept was better. Many believed that their earlier
water delivery concept was much cheaper, needed less foreign funds and
expertise, and was at least equally efficient in water use. A major drawback
was that most older systems could not cultivate during yala seasons. A
synthesis or additional research o professionalize this issue, however, had
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not been done, which again showed the lack of interest or indifference of the
Irrigation Department as a whole to that issue. Occasionally, the water users
have expressed their regrets that the Right Bank main canal in the Kirindi
Oya system was not a single bank canal because, in their opinion, it would
have allowed for the collection of runoff, which was important, especially
during times of water shortage.

Al the time that the donor demanded the change from single bank to
double bank canals, the staff of the Irrigation Department did not insist on
single bank canals and agreed to the preference of the donor. The deciding
factors were the requirements of the donor rather than the sustainability of
this change from single bank to double bank canals in the Sri Lankan context.
The Technical Guidelines, moreover, did not provide for a choice between
single bank and double bank canals.

The requirements of the Irrigation Department for cross-regulators were
different from those of the donor. According to the donor, “For adequate
waier management, additional cross regulators were provided” (ADB
1982, 91). What “adequate water management” meant was unknown, but it
probably referred to more localized control over water levels. Such remarks,
again showed the detailed interventions by the donor staff and thus their
commitment and belief in the scientific water delivery concepts.

The Designs Branch has no specific conveyance and distribution
requirements for the cross-regulators in terms of the degree of passive or
active control of water level, interdependency of canal reaches and localized
responsiveness or flexibility for “pushing.” This was, again, due to the fact
that the canals were assumed to operate under steady flow conditions.

The requirements specified for the manual effort needed to operate the
slide gates of the cross-regulators were explicit. Despite these requirements,
the operators did not operate the gates according to design assumptions (as
described in Chapters 3 to 5), but that did not led to any reconsideration of
those requirements or to the evolvement of design guidelines.

The fact that all the aforementioned requirements and their relations to
the chosen design options were nol made explicit was a major weakness
which prevented a continuous reappraisal of the validity of the chosen design
options in view of these requirements. Such reappraisals were atmost
nonexistent in irrigation engineering at that time.
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Similarly, the functional requirements for turnout structures were not
made explicit in the Technical Guidelines; it is implied that the wmout
structures limit the need for active control through the use of undershot gate
type structures and restrict the potential discharge to the assumed theoretical
waler requirements, losses and a 25 percent margin. The assessment of these
theoretical irrigation requirements remained very imprecise as described
under the earlier section on Peak Irrigation Requirements. Determination of
really appropriate functional requirements on the above lines would have
required localized assessment of irrigation requirements, rather than
theoretical water requirements only. More detailed surveying and study of
the local situation and experience of the existing communities and more
gradual devclopment would have enabled a more accurate asscssment of
these irrigation requirements.

No functional requirements for measurement structures were given in the
Technical Guidelines. Measurement structures for distributary and field
channels were not even explicit requirements as such, but were prescribed
as part of the turnout structure. The required submergence limit has not been
made explicit and the appropriateness of the prescribed sharp-crested weir
was, therefore, not clear. The implicitness of these requirements did not
enhance the likelihood of discussion of its appropriateness ¢ither. This
sharp-crested weir type of measuring structure appeared to be inappropriate.
during Phase I, because it limited the maximum water issues and thus
stimulated breakage — by staff of the Irrigation Department and the water
users — to increase the water issues. In contrast, a broad-crested weir with
a higher submergence allowance, less head loss and less prone to breakage
had been successfully built in the Gal Oya system,

Even when confronted with the above facts, the Designs Branch seemed
unwilling to consider the inappropriateness of the sharp-crested weir.
Reports made by the Water Management Feedback Center on problems with
the sharp-crested weir did not lead to changes and intervention by the donor
(ADB 1988, 3) was required to replace the existing sharp-crested weirs in
Phase 1 areas by broad-crested weirs and to use only the latter in Phase I1.
Even after this intervention by the donor, the Irrigation Department
continued to construct new sharp-crested weirs in Phase II for some time.
The unwitlingness of the Designs Branch in this case seemed to be motivated
mainly by the seniority of the involved officers and a disinterest in the actual
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functionality. The decision-making processes regarding the
requirements for the measuring structures, i., submerge
proneness o breakage and acceptable head loss were dominated
lssues themselves than by aspects of hunian xeianons

Asit was for the decision-making processes about: the: sii
and the exclusion of night (or regulation) reservoirs as pteﬁén
Technical Guidelines, the processes regarding ‘the measuren
showed a great disinterest and indifference by:the Desngns B
theactual functionality of its design standards for the infr
the head sluice. In addition, the processes showed the courag
irrigation system managers, who were always less senior'th
makers:in the Designs Branch, to contribute'to the improv
functional requirements and the evolving of désign concept. €
by junior staff were discouraged. These processes showed
improvement of these functional requnremems and reiated fesig
will riot be an easy process.

‘Without explicit functional requirements, the dxscussmn
structures will always have to be derived from lntemauonalfef
and ‘textbooks, i.., from the “conventional” engmeermg {
structures may, however, have functional requirements, which ; ‘
for Sri-Lanka in general, or for specific systems in particutar;
discussions will then be of the type which could be described:
trend is to use siphons,” borrowing an expression from oné:
Transactions of the Institution of Engineers, Sri Lanka;’ Hd
arguments are not analytical or professional.

Communications, Staff, and Water User Inputs and
Dnsczplme

Techmcal aspects. The chosen layout and water delivery coicipl
related to requirements for communications, staff, and the waie
and discipline. Without intermediatc storage, the in-scasonal 4
consequent water flow regulation processes in the Kirindi Oyasys
have. 10 be coordinated by hzghcr- evel staff of -the Wale

Feedback Center. :
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These requirements have been elaborated by the Water Management
Consultants in several reports. Their terms of reference included almost all
issues related to the utilization of the irrigation systems given the envisaged
design (MLLD 1982b, A.2). Their reports recommended ways the new
irrigation system had to follow, whereby they implicitly assumed rational
decisions of all staff toward water efficiency only, without considering
exisling motivational constraints. The practical validity of these
recommendations was very limited in the actual utilization of the system.

In practice, the water delivery concept used required much discipline and
effort to achieve the implied information flows from a centralized office to
the field and vice versa. The ability of the water users and field staff to
respond to sudden changes in the requirements was limited without
intermediate storage of such information flows. The requirements of
disciplined on-farm water management by the water users were high and also
they included requirements regarding the cooperation and association of the
water users to cope with the water allocated and delivered. Requirements
regarding the water user organizations in their turn created complicated and
unrealistic requirements regarding the settlement processes as has been
described by Stanbury (1989). Such requirements were not specified in the
land settlement part of the Technical Guidelines of the Irrigation Department
(Ponrajah 1988, 155).

All these management related requirements appeared Lo be unfeasible in
the actual utilization of the systems of the Irrigation Department, even if
certain individual staff members were motivated o achieve such control over
water flows. The design envisaged an upstream mode of altocation and
regulation, which in practical operation, could not be achieved, as has been
shown in Chapters 3 to 5.

More creative canal layouts combining single bank (or contour) canals,
cross-regulators and intermediate storage were not considered for the Kirindi
Oya system. However, such a layout would have had several advantages: it
required less communication between head sluice and different reaches
along the main canal; it required less managerial control over water flow
through the provision of buffers for flow fluctuations; itcollected runoff from
the canals’ own catchment; and, it was less costly than the double bank canal.
Such a water delivery concept would have allowed for more localized
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responsiveness to changed requirements. Less control over water flg
more reuse of runoff and drainage water has been envisaged.
Little feetiback was available from the beneficiaries; the localeo
and.the staff that managed irrigation systems regardinig the fe
desirability of all the aforementioned functions: 'I‘he sustmnabﬂiy
assumiptions thus remained unknown. :
Maragerial aspects. Functional requirements rcgardmg cam :
have not been considered at all. Communications required to:cont
flow-as assumed in the then extant design concept. and descril
Technical Guidelines, were implicit and unclarified. . -
Compared 1o the traditional design corncepis, the I.hen existent:
design concept, however, assumed an enormous:increase ‘of conticl:o
~ water flow processes, and thus an increase of related -comrliti
processes. The absence of such requirements suggested: agam
interest-on the part of the Irrigation Department ‘in’.that iy
nonengineering issues, and also in the related sustainability of the s
benefits-of the modem design concept. A former. Chief Resident:
however, made an attempt to specify such requirements for the
system: by writing three pages on this subject (Imgauoﬁ 3
19864, 21). He envisaged daily monitoring of water jevels in aﬂm
regular — how regular was not clear — adjustment-of the:
Feasibility, ability 1o implement, and relation to the fi uncuonalm:ui ;
of other system components were ambxguous and the guldeh g
imprecise, B
.The donor hired the Water Managemem Consultantsto detcmi
other things, the communication requirements after project consis
completed. These requirements might have represented, to. aqetwn
the requirements that might have been assumed in the design ¢
This: was not clear, because the Designs Branch assumed:steady.:
thus  yirtually there were no communication requirements, 'Th
Resideat Engineer’s manual also envisaged less commurication;
the ‘Water Management Consultants. Theoretically,
commaunication requirements could have been incorporated
were defined by the Water Management Consultapts; it was ong
consultants had limited them. Nevertheless, the commiini
requirements as defined by the Water Management Consultants; were far
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ambitious for the actual managerial capabilities and motivation of the
Irrigation Department staff.

The utility value of writing up such requirements after the design and
construction of a system is questionable. It is only before and during the
actual design and construction that the functional requirements of different
system components can be matched into a feasible overall design concept.
The practice of writing Operation and Maintenance Manuals after project
construction even justified, to a certain degree, the lack of consideration of
this aspect by the Irrigation Department and the donor before and during
design and construction. The new “one-cusec” canal concept has created
functional requirements for the water user groups as well. The Irrigation
Department and its Technical Guidelines did not recognize the
organizational problems that might evolve from the need to share water
among the water users. To improve the productivity in its major irrigation
systems through increased participation in system management, the Ministry
of Lands and Land Development instructed the Irrigation Department to set
up the water user organizations. The department was originally not very
eager to do so, and because of this lethargy, the government established the
Irrigation Management Division as a separate organization under the
Ministry of Lands and Land Development.

The functional requirements of these water user groups arc the sharing of
a one-cusec discharge among members of each ficld-channel group and the
cleaning of field channels, However, itis difficult to motivate the water users
to carry out functional sysiem requirements that are inconsistent with their
individual requirements, such as a continuous water supply. This is even
more difficult for the Irrigation Management Division, for they are not
involved in the day-to-day water allocations.

Despite the lack of organized sharing of this one-cusec discharge, ils
rationale and feasibility remain unchallenged as yet. Many engincers
consider the unorganized sharing as satisfactory, while ignoring the related
breakage of bunds, obstructions, water theft, elc., by the water users who feel
that they could get sufficient water at the right moment, or during water
shortage.

In fact, many enginecrs considered that this problem was not their
responsibility as the one-cusec discharge concept evolved from agricultural
research; and if it did not work satisfaciorily, it was a problem for the
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agricultural people or the water users, because the: engmee

done their job, This attitude showed that, despite-their &
concepts, ‘irrigation management for the hnganon Departin
restricted to releasing water from the head sluice; and belowt
is nothing 10 be managed” as some engineers uséd'to say.

- Inirrigation-cum-land settlement systems like Kirindi 0}'&
requirements for land settlement and irrigation-could be a
imerrelated way, because of thé possible influsnoe of ¥
processes-on the processes of organizing the waterusers into:
mten'elauonshlps have been the subject of a separate: 1IMI ¢
in the Kirindi Oya system (Stanbury 1989) and aré not efabo

Stanbury’s study shows that mainly due to pnormes fo
largets and potilical interference in settler selection processes
match between land settlement and the water user group ¥
often notachieved. Nonresidence of settlers, lack of correspony
turnout area groups and residential groups, poor- communic
agency staff and seutlers during construction are major evolving bottsnes
in' this-respect.’ While Stanbury givés several recomm
underlying priorities of politicians and agency: staff 4
incorporate; cffective matching of settlement and the: water
processes are rather ambitious and soph:st:caled glven the
weaknesses.

The Irrigation Department itself considered land setlleme :
Blocking Out Plan (i.e., the layout of the canal system‘and fumont
other construction activities, and the human' aspects were 1
- provision of some basic needs (Ponrajah 1988, 214 and 1981,
setders would finally become disciplined sharers of the one ¢
channel -discharge was not considered. The donor went al
approach. The Ministry of Lands and Land Developime
considered the total financial effort for settlement in the original
about 10 percent of the total project (ADB 1982,:93), rathiet
sustainable settlement, Its arguments were accepted by the
percentage was increased (o approximately 30 percent for Pha:
1986:19). In addition, livestock development and social foresiry
were'added to Phase I1. Though that increase in funds might hay
to more sustainable sctilements as such, the incréased investmen
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settlements would not lead, by themsclves, 1o more sustainable water user
groups, and sharing of the one cusec per field channel discharge.

Mutual Adaptation of the Technical and Managerial
Aspects

Determination of the irrigation requirements was governed by optimistic
assumptions in terms of effective rainfall, the water user requirements during
land preparation, the cultivation of subsidiary field crops, etc. This was
caused by the necessity of the donor and the government officials to achicve
an acceplable EIRR. Many cngineers were awarc of the shoricomings and
dangers of following the theoretical water requirements, but were forced to
do so, becausc of their international status and wide acceptance by the
engincering profession. Moreover, the Irrigation Department insisted its
engineers to use these theoretical water requircments. In principle, the use
of theoretical water requirements allowed for assumptions regarding less
efficient managerial practices (¢c.g., communication problems and
consequent excessive land preparation water requirements and little effective
usc of rainfall), but that was considered unprofessional by most officers of
the Irrigation Department.

While these considerations were relevant, the underlying priorities and
arguments remained uncertain, and as a result their consequences for the
future of the Kirindi Oya system also remained unclear. It was possible that
no justifications were given for the irrigation requirements used in the
operational study to determine the required reservoir capacity, or for those
used in the calculation of the discharge in the main canal; or, that an
unrealistic command area was envisaged by the Appraisal Study of 1982
which, remained unclear up to then,

It seem that a certain consistency is required in the use and justification
of irrigation requirements during different project phases and by different
professionals involved. If different people want to introduce their own
estimatcs, they should be allowed to do so only with justifications and
references (o earlier estimates. Apart from that, the concept of theoretical
walter requirements is usually not considered scparately from actual irrigation
requirements. Between the moment of the release of water from the head
sluice and the application of irrigation water by the water user for irrigating
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his or her crop, a complex of internal agenCy. processes and:
between agency and the water users created irrigation requird
appear in practice, to be quite different from the théoret
requirements. This difference is caused not by measur,ablc los
to a large extent, by managerial losses as well. This discrep:
suggests that the use of the theoretical water requirement calculitia
assessments of the system feasibility and for the determmalwn func
_ syswm requirements should be abolished. Do :

“‘The implicit functional requirements of the system: layout appes
the outcome of a very rigid “blueprint” engineéring approac.
required localized information was usually uiiavailable due
This ‘has led to layouts which often incorporated %6
inappropriate for the related canal capacities and large propost
soils, which were less suitable for irrigation, and which
optimally use the reservoirs and drainage lines: For the ass
control over water flow these were rather unsustainable chardcte

Important nonengineering aspects of the layout (e.g
environmental changes related to drinking water, groundw
settlements, and the existing and new reservoirs) ‘are not consideree
potentially required or preferable additional intérmedial
reservoirs or single bank canals are singled out lhrough this'o
approach

necesSitates more gradual development, less time pressure: an
of more requirements, preferences and experiences of thé
population, especially regarding the sites of mtermedlate Tese
 A'common practice of consultants and the Irrigation
to ‘present their assumptions without any" backgroun'
justification. An example is the usc of the multiplication Factor 356.
for head sluice and 25 percent for turnouts for determmmg the pés
requiréments. Without such justifications, and this’ withio
underlying functional requirements éxplicit,; the’ d
appropriateness of these requirements and adequacy and itpi
evolving assumptions for future projects is difficult. Wi
underlying functional requirements and assumptlons g
ptofessmnahmuon of irrigation engmeermg also becomes d:fffcult
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The confusion about control over water flow versus collecting runoff and
drainage water was similar; given its management capabilities and
motivation, the political interference involved and irrigation and
nonirrigation requirements of the water users and the local communities the
Irrigation Department has not developed any clear functional requirements
toward controllability of water flow. Since the Irrigation Department has not
developed consistent requircments, there was no defense against the
“scientific” engineering approaches proposed by consultants and the donors.
It, however, implicitly assumed sophisticated managerial practices,
noninterference of politicians, and disciplined water users and staff,

Such unprofessional remarks as “the present-trend is to use siphons”
which occurred in the Annual Transactions of the Institution of Enginecrs
evolved from this “dependent” way of developing design concepts
without-making the local requirements explicit. It is only with explicit local
requirements that approprialc design oplions can be developed.

Some engineers of the Irrigation Department fecl overwhelmed by
political pressure to accept these inappropriate design concepts along with
the foreign funds. However, apart from that there are many forces {e.g.,
seniority, construction priorities instead of appropriate functional
requirements) within the Irrigation Department that impede such processes.
As long as new construction and rehabilitation projects, which do not require
more sustainable design concepts continue, changes seem unlikely.

The donor had a bias in favor of a rather one-dimensional orientation
toward the characteristics of a sound design concept; as long as that concept
was adopted and implemented, it was perceived that it has enflorced the basic
conditions for an efficient and cffective irrigation system. Al the same time
such conditions allowed the donor to blame the agency, if things went wrong.
Institutional constraints such as ineffective water user groups and lack of
management capabilitics and motivation of the Irrigation Department staff
were acknowledged, and in Phase 11 some efforts {an institutional
strengthening project, and an 1IMI research project focusing on Crop
diversification) were made to solve them.

The influence of the donor on the choices with respect Lo the functional
requircments, whether dircctly or through consultants, is enormous and
underestimated. In contrast to this enormous influence, its monitoring of a
project like Kirindi Oya was very restricted {only one visit a year to the
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project by the responsible project officer), and a good knowledge and -
understanding of the bottlenecks regarding the functional requirements of a
system like Kirindi Oya are unlikely to develop, whatever the quality and-
motivation of the involved donor officer. R
Nevertheless, this officer is still expected to monitor and evatuate the
project, and to intervene in key decision-making processes. The officer’is
forced to come up with solutions, because as far as the donor is concerned,
he or she is responsible for clearing the impediments to attain-a sufficient
EIRR till the end of the construction period. In contrast, the government and -
the agency staff do not have such accountabilities and responsibilities,
The unsustainability of this process lies in the fact that whatever solution -
that this officer will push at a certain moment (e.g., standard rationalized
layout with rnout areas, increased numbers of control and measurement
structures below distributary-channel offtakes, cross-regulator gates, etc.),
the chances that they are well-adapted to the local situation seem very small.
As this study shows, the performance problems are very complicated and
those are the result of many long-term and ongoing processes, solutions for
which can only be identified and implemented by the Irrigation Department
alone. Donor loans and consultants can play no more than a facilitating role
in this respect. However, since agency staff is less concerned with the actual
EIRR than the donor, and also that the continuation of the project is more
important for them, they will notimpede demands from the donor officerand
consultants, and consider it feasible and functional as long as the loan will
not be endangered. For the involved donor staff, any solution to the prevailing
botilenecks, whether real or assumed, is a rationale to convince the
management that they are trying to solve problems, and thus a justification
for the approval or continuation of a loan, : T




CHAPTER 10

System Creation:
Opportunities for Improvement

IN THIS CHAPTER it is assumed that the Irrigation Department and the donor
wish to improve the water delivery performance and productivity in the
Kirindi Oya system to enable, for example, further increases in cropping
intensities in the existing command area. It is also assumed that, to achieve
this improvement, a higher level of perfection of the determination of feasible
objectives and functional requirements for system creation is required. No
indications can be given as to which of these opportunities deserves priority,
for no comparative data regarding the relation between system performance
and the levels of perfection of the different key decisions are available yet.
In the absence of such normative values, the given opportunities can be used
by the Irrigation Department as a kind of a checklist.

A higher level of perfection does not necessarily lead to a better outcome,
In certain cases, it may be necessary to increase the quality of the decision
rather than the level of perfection. Similarly, a good decision that evolves
from a low level of perfection may be very cost-effective. Several
opportunities for improvement given in this chapter apply to other Irrigation
Department systems as well.

DESIRED SYSTEM OBJECTIVES

An evaluation of the levels of perfection and managerial conditions has not
been done for this key decision. Chapter 7 demonstrated that most desired
system objectives have been specified at the beginning of the project.
Consultations with the local community and the beneficiaries were not done
at that time. Objection of the local community to the Lunuganwehera site
was overruled. The actual desirability of other project objectives from their
point of view remained unknown. During the implementation of the project,

205
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there was only very litile scope to change the desired system objective and
this latitude was mainly restricted to the decision making about the cropping
pattern and to the extension of the new command area (in 1986) by an extra
4,100 ha. The level of perfection was thus very low (0-20%). However,
further systematic evaluation of managerial conditions and opportunities for
improvement along the lines of the other key decisions has been considered
inappropriate given the sensitive political nature of this level of decision
making.

FEASIBLE OBJECTIVES FOR NEW CONSTRUCTION

The Present Management Performance: The Level of
Perfection

In this section, the overall level of perfection of the feasibility-level
decision-making processes was classified as very low (0-20%). A very low
or high classification is not a judgement in itself, as a very low level of
perfection may lead to a satisfactory performance and may thus be
cost-effective. However, in case the performance is considered
unsatisfactory, a higher level of perfection is assumed to lead to a higher
performance. The quantitative judgement is based on the following process
characteristics. .

Feedback. There was no fcedback from the agencies, beneficiaries,
publications or the local community regarding the major assumed feasible
objectives, i.e., maintcrance, the cropping intensities, the cultivation of
subsidiary ficld crops, the water duties and the water delivery concept: A
very low level of perfection (0-20%).

Foreseeing. The sustainability of the assumed water duties, the watcr
delivery concept, cultivation of subsidiary field crops, and mamtcnance,o_v_pr'
the assumed 50-year lifetime of the system was not clear. Formally, they
were assessed to be sustainable and incorporated as such in the EIRR, butin
fact no real assessment of this sustainability had been done. Necessities for
extending the lifetime of this system beyond the more realistic lifetime of
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only 15 years before a major rehabilitation, were not indicated (e.g., level of
maintenance funds and practices, level of perfection of allocation and water
flow regulation processes): A-very low level of perfection (0-20%).

Integration. The feasibility assessments of the envisaged dam site, dam
height, reservoir capacity, success of cultivation, water duties, mainicnance,
water delivery concept, land settlement, cultivation of subsidiary ficld crops,
maintenance, and cost recovery occurred separately; the mutual
interdependence of those objectives was not taken into account in the
different assessments. For example: the consequences of insufficient cost
recovery for maintenance; of insufficient maintenance for water duties,
cropping intensities and cultivation of subsidiary field crops; of dam sites for
water duties and water delivery concept, etc., were not incorporated or
considered: A very low level of perfection (0-20%).

Systematics. Few mules apply 1o the seiting of feasible objectives by the
agencies. However, a routine that had developed over time was that the
feasibility assessment of a project included reconnaissance, feasibility and
appraisal studies: A low level of perfection (20-40%]).

Despite this somewhat regular pattern of decision making, the actual
assessment of feasible system objectives for the Kirindi Oya project were
determined in a rather ad hoc way by the responsible politicians, the donor
and the consultants, in regard 1o the Southern Area Plan as well as the
Lunuganwehera site: A very low level of perfection (0~20%j.

Following this, the donor confirmed the feasibility of the decision taken
by the Minister of Lands and Land Development, based mainly on available
data and theoretically sound assumptions in terms of an acceptable EIRR.
The donor did not require an assessment of the actual feasibility of the
envisaged project objectives. No requirements existed regarding type and
frequency of consultations with the agencies, the government and the
beneficiaries to assess the feasibility of, for example, the introduction of
subsidiary field crops and envisaged water duties: A very low level of
perfection (0-20%).
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Opportunities for Improvement. Requlrements w;th
Respect to the Processes :

As'the project objectives for the Kirindi Oya system appear 10 be raﬂlcr_
unfeasible, it is assumed in this section that more feasible systém ‘objettives
will evolve by increasing the level of perféction; from very low (G—ZO%) to
low (20-40%).

Technical aspects. The available water resources should be detcrmmcd at
75 percentdependablcava:lablluy,1e the 75 percentregulated flow;ordny
other level which is considered feasible to achieve the other eny
project objectives. A feasible level of this assessment is of ut
importance, because all other project objectives completely depend on dzis
basic input. ‘

Feasibility of project objectives like suitable dam site, water- duties and :
related water delivery concept, cropping patterns and mt&nsnti( R i
reservoir level and dam height, maintenance levels and related life’
the project, and the implementation schedule should: be relaled to’past_
experiences rather than to optimistic assumptions only.

For alow level of perfection (20-40%), obvious experiences with rcspect
to these assumptiops of local community, beneficiaries, agency and dohor(
staff, whether published or not, should be considered in the decision making:
Obvious experiences in this respect relate to suitability of the soils ii plaﬁﬁed
syslems and subsystems, different options for the dam site, average W 'wr
duties, acceptable cropping patterns, probable or achieved: mamtonance
levels, probable implementation schedule, resettiement and etiwfonmmmi
sustainability. Strong mutual influences between these d:fferentassumpudns_
{e.g., dam site and soil suitability, dam site and resettlement consequences,
dam site and environmental sustainability, maintenance levels ‘and’ pm_rect
life, dam site and water duty, managerial capacity or motivation aﬁd wa’wr
duty) are incorporated as well.

For an average level of perfection (40-60%), the most important
experiences of the local community, the beneficiarics, the agency and the
donor staff, regarding the assumptions, whether published or not, are
considered. Moreover, directly related mutual influences between the dam
site, water duties and related water delivery concept, cropping patterns and
intensities and command area, full reservoir level and dam height,
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maintenance levels and related life span of the project, implementation
schedule, resettlement, and environmental sustainability are also considered.

Managerial aspects. Most importantly, the assessment of fu easible system
objectives should be picked up by the Irrigation Department and the
Government of Sri Lanka as a priority area for improvement. Outsiders will
not be able to prescribe improved system development concepts and more
feasible system objectives, but can only assist within the priorities set by the
Irrigation Department and the government. The Irrigation Department
should work with the Department of Agriculture and the Land
Commissioner’s Department, national politicians and the Ministry of Plan
Implementation to develop a concept for river basin or system development
which can lead to mutually acceplable feasible objectives for further
irrigation investments in Sri Lanka. Such ariver basin or system development
concept may consist of feasible water duties, a more appropriate water
delivery concept, feasible maintenance levels, feasible life spans, feasible
resource mobilization, and feasible gradual extension of command arca
related to actoally achieved water duties and cropping intensities.

Any requirement set by the donors or the government will become fully
successful, only if the Irrigation Department takes the lead in the
development of feasible and sustainable system or river basin development
concepts.

At the same time, the Government of Sri Lanka should establish
coordinating mechanisms at project, district and national levels, that are
authorized not only to monitor and evaluate, but also to adjust objectives
over time, if considered necessary. For this to be effective, the higher
hierarchical levels will have to stimulate information exchanges between
different levels of staff regarding the feasibility of envisaged sysicm
objectives.

More official involvement of the water user groups, the local community
and local politicians on a more regular (40-60%) or less regular (20-40%)
basis in the determination of feasible system objectives is required as well.
More interaction creates more demands and expectations from them. This
requires a compromise between these demands and the different attitudes of
the involved politicians. The politicians make use of and profit from the
existing “responsibility gap.”
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To the degree that foreign funding will be required . for- irrigation
investments, potential donors should assess the feasibility of a proposed plan -
in an objective way, and base more (40-60%) or less (20-40%) on eatlier
experiences and achievements with the involved agency. The fﬁreign:dappt
should not become involved anymore in the decision making on, the
feasibility of project objectives; the proposal of the agency, as a whole,
should be considered feasible or unfeasible. The managing agencies should '
be made responsible for their actual achievements through this more
objective way of feasibility assessment, which is strongly related to lﬁﬂh_ty_.'
and actual achievements. Spending pressures of donors should not influence
the objectivity of donor staff and consultants involved in this assessment.:

Opportunities for Improvement: Requirements wuth
Respect to the Managerial Conditions

People. For a low level or an average level of perfection, the technical -
capabilities of the Irrigation Department and the doner staff should become
less one-dimensional in terms of the reliance of these capabilities on
scientific simulations of reality, More incorporation of experience in the -
actual day-to-day management of existing systems by engineers and other-
agency staff may be a first step. These should be initiated by a change in the
entire setup of feasibility assessments by the agencies, politicians and donors,
which will be described in this section under Organizational Rules.

More problematic may be the required change of attitudes, especially i in_
view of the present indifference of the Irrigation Department staff. It is
required for the more long-term, complex decision-making processes
oriented toward more careful assessment of feasible system and project
objectives. More openness by engineers in discussing. their own
professionalism is requircd to arrive at a more feasible concept for irrigation
system development. More managerial skills are required to interact with
other agencies, own staff, politicians, local communities and beneficiaries;

More realistic feasibility assessment requires more objectway of the -
donor staff toward the actual loan approvals. The Irrigation Department and
the government staff should become more accountable to the loan and prq]ecl'
objectives in the medium term and long term. '
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Provision of information. For a low level of perfection (20-40%),
information should be provided on past experiences regarding feasible water
duties and water delivery concept, cropping patterns, suitability of soils in
command areas, maintenance levels, implementation schedules,
resettlement and environmental sustainability. Such information can be
provided by agency staff, beneficiaries and local communities. In addition,
it could be derived from publications. For an average level of perfection
(40-60%), the most important experiences in this respect were considered.

For a low level of perfection (20-40%), information should also be
provided on convincing mutual influences between these different
assumptions (e.g., dam site and soil suitability, dam site and resettlement
consequences, dam site and environmental sustainability, maintenance
levels and project life, dam site and water duties, managerial capacities or
motivation and water dutics). For an average level of perfection (40-60%),
information should be provided on influences that may affect these
assurnptions.

For a low level of perfection (20-40%), explicit information should be
provided regarding the 75 percent dependable regulated flow, or any other
level which is considercd feasible to achieve the other envisaged project
objectives.

Systems and methods. The Irrigation Dcpartment nceds a morc
appropriate concept for river basin and sysiem development which will
facilitate the proper identification of feasible project objectives. In addition,
the EIRR should be used only if it can determine the opportunity of a feasible
project in comparison with other investments. It should not be used for
determining the feasible system objectives without appropriate Jjustification
of the underlying assumptions.

For a low level of perfection (20-40%), the feasible water duties should
not be determined by using the theoretical water requirements without any
further justifications and calculations of the involved risks of the
assumptions.

For a low level of perfection (20-40%), the operational studies will, at
least, have to calculate the number of crop failures, the number of people o
be resettled, the area inundated, costs of construction and water availability
involved. For an average level of perfection (40-60%), it should also indicate
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the feasibility of the envisaged regulated flow in view of the. envnsaged
cultivation calendars.

For a Jow level of perfection (20-40%), the sensitivity analysns shouid
incorporate the risks involved in the assumed water duties, croppinigpaiterns,
cropping intensities, maintenance levels, project sustainability, dependable
regulated flow and the implementation schedule.

For a low level of perfection (20-40%), arrangements have to be made '
for more effective interaction between disciplinary specialists and dlfferem
agencies, beneficiaries, and local community about the timing and feasibﬂuy '
of important project objectives like a suitable dam site, the soil suitability of
areas to be commanded, water dutics, water delivery concept, and ¢ cropping
patterns and intensities. For an average level of perfection: (40-60%), a
planning system should be used for more systematic stcpwnse dec:snon '
making and planning of these consultations. _

Provision of knowledge. Knowledge about alternative river basm and
system development concepts and related feasible system' or: project
objectives should be developed by the Irrigation Department and the donor.
This can be done, for example, through monitoring, evaluation, and reséarch
and pilot projects of different concepts in'terms of more gradual deveiopment
of the command area and establishment of realistic water duties, a-more
appropriate water delivery concept, feasible maintenance levels, feasible fife
spans, feasible resource mobilization, and feasible gradual extension: Of
command area related to improved water duties and cropping intensities; " -

In the same way, managerial knowledge about different techniques to
interact with different groups, stepwise project preparation, the use of criteria
in different phases, and the gradual implementation of projects, should: bc '
developed by the Irrigation Department and the government, Lessons can be
learnt from comparable projects in developed countries, of in iess~developcd
countries where conditions are probably more similar.

A separaie issue is the managerial knowledge how such interactive
processes can be attuned to the requirements of the donor as a bank. The
donor should determine in advance its own realistic requirements :for
feasibility assessments, which would result in feasible project objectives, -

Organizational rules. For a low level of perfection (20-40%), lhc
Irrigation Department should develop broad rules for the determination of
the feasibility of aspecific project, possibly within the framework of a whole
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new river basin or system development concept. These broad rules should
determine the responsible staff members, the different steps to be taken
during the project preparation and the consultations with different groups.
For an average level of perfection these rules should become more specific.
The donor should develop more (40-60%) or less (20-40%) specific
requirements regarding the feasibility of proposed project objectives, which
have to be determined by the Sri Lankan agencies, local communities and
beneficiaries before the donor becomes involved in this process. Thus, the
donor should consider only the quality of the plan and its feasibility or
unfeasibility in view of important requirements, as for example, those related
to carlier experiences and achievements. Responsibility and accountability
toward feasibility of project objectives should be given to and remain with
the Irrigation Department and the national government; their commitment
toward project objectives should be the major focus in future design and
development of loan procedures by the donor. The government in its turn
should give the responsibility to the Irrigation Department to clarify
accountability and reduce short-sighted political interventions. The donor
staff and consultants should not influence these feasibility assessments of
components of projects but should determine the feasibility or the
unfeasibility of the overall project proposal submitted to them.
Nonavailability of counterparts with sufficient capabilities and authority
should not lead to any inappropriate feasibility assessments, because the
government itself, and not the donor staff and consultants, will have o
develop these feasible plans. This will probably require much longer and
phased project preparation periods, and for larger systems, more gradual
implementation, On the other hand, better preparation will allow for fewer
delays in construction and will contribute toachieve more sustainable results.
More accountability of the agency and the government toward the water
delivery performance can be enforced, to a certain extent through the
incorporation of achievements of the agency in the feasibility assessments
for future investments, or to a larger extent, through direct accountability of
the agency toward the investments and thus toward the government or the
donor; i.e., project benefits have to repay part of the loan.
For a low level of perfection {(20-40%), in addition to the above
requirements, broad rules (“rules of thumb”) should be introduced to
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systematize the decision-making processes, while further perfectlon '
(40-60%), will require more specific rules. _
The donor should make its staff and consultants fuily accountable for the'

use or misuse of the EIRR; performance appraisal of the donor staff should .

be based on the quality of their feasibility and appraisal assessmerits and:
monitoring of their projects, rather than on the number and size of realized:
loans. This implies that the donor staff should be allocated much more time -
for assessing the feasibility of proposed project objectives and design, and
evaluation of performance later on. However, no time should be allowed to
them for project proposal development and design. Pressures to “sell” loans
or reach predetermined loan targets should not be allowed . to mﬂuenoe
feasibility assessments by the donor staff and the consultants. -
At project and national level, coordinating mechanisms will be requmed
for monitoring and evaluation of project progress and system- titilization
processes. These coordinating bodies should be more dynamic and should
be given authority to adjust project objectives, if the exlstmg propct :
objectives are considered unrealistic. .

FUNCTIONAL REQUIREMENTS FOR
NEW CONSTRUCTION

The Present Management Performance: The Level of
Perfection

In this section the overall level of perfection of the decision making with
respect ‘to the functional system requirements is classified as very low
(G-20%). The quantitative judgement was based on the following process
characteristics.

Feedback. The whole design concept was based on assumptions, and no
feedback on the validity of these assumptions was considered: A very low
level of perfection (0-20%).

Forgseeing. Many assumptions were often related more to the medium
term and the long term than 10 the short term. For example, the idea that due
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to the formation of a hardpan, percolation of upland soils would become
similar to that of lowland soils after ten years, and that the water users would
do their land preparation more disciplined in the long run could be considered
the long-term necessities of the system: An average level of perfection
(40-60%). That, in this example, the argument about the water use of the
uplands might be faulty was more a matter of the quality of the resulting
decision than of the levet of perfection itsell.

But the consequences of actions like the overloading of the canals and
offtakes during the first ten years were not considered; nor were the
consequences of water shortage every other year. Lack of cooperation of the
water users, feasibility of crop diversification, probable political intervention
in allocating water 1o the Ellagala system, New Areas and Badagiriya and
their short-term consequences on the viability of the assumed irrigation
requirements, controltability of water flow, etc., were not considered: A very
low level of perfection (0-20%).

Integration. The decision-making processes concerning the functional
requircments considered neither the unsteady flow conditions, nor the
required managerial capacities and meotivation and realistic intensity of
communication. Further, they did not consider the need to organizc the water
users to realize the very low water duties within the turnout areas. Also, the
drinking and bathing water requirements and other more ecological and
social functions of the irrigation canals and intermedialte reservoirs were not
considercd: A very low level of perfection (0-20%).

Systematics. Determination of functional requirements has taken place
implicitly through the application of scicntific engineering concepts laid
down in the “Technical Guidelines”, which simulated the actual field reality
in an inappropriate way. These guidelines are not rules as such, but directions
to systematize the designs. The “Technical Guidelines™ also contains a
chapter on design procedures (Ponrajah 1988, 28), which certainly is meant
10 systematize this decision making. The level of perfection implied in these
procedures is high (60-80%), but they deal less with the determination of the
functional requirements and related design concepts than with the
implementation of the design process as such.

The determination of the functional requirements, as described in this
chapter, is not really governed by rules, bui rather by a certain broad mutual
understanding between the Irrigation Department, the foreign consultants
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and the donor staff as to which functional requirements are best from an
engineering point of view. They are generally used by the Trrigation
Department to support speedy design and construction. Due to lack of rules, -
the determination of key functional requirements, (e.g., the: ‘irrigation
requirements, the use of existing and intermediate reservoirs, the: typeof
cross-regulators, efc.), gives inconsistent outcomes: A very low level of
perfection (0-20%).

Opportunities for Improvement: Requirements with
Respect to the Processes

Asthe present design concept of the Irrigation Department seems to be based
on inappropriate assumptions and inappropriate functional requirements, it
is assumed that more appropriate functional system requirements wiilgvolve
from an increase of the level of perfection, from very low (0—20%) 10 fow
(2040%).

Technical aspects. For alow level of perfection (20-40%), 1mprovemen£
of the determination of the functional system requirements requires that at
least the most obvious experiences of system managers and beneficiaries in
the utilization of existing irrigation systems be considered, Such experiences
refer, for example, to (peak) irrigation requirements, required controllability
of head sluice and main system, communication requirements, -System
layout, drinking and bathing waler requirements and other functions of
existing village tanks. For an average level of perfection (40-60%), the most
important experiences of system managers and beneficiaries have to be
considered. '

For a low level of perfection (20-40%), necessities for the sasl.amabxhty
of the functional system requirements (e.g., the medium- and long-term peak
irrigation requirements, the passive and active controliability of flow in case
of system degradation, the long-term flexibility toward crop diversification)
during the lifetime of the envisaged irrigation system will have to- be.
considered. For an average level of perfection (40-60%), it is necessary 1o
consider priorities with respect to the sustainability of the functional system
requirements (e.g., in addition to the aforementioned, the managerial and. _
hydraulic responsiveness, the required communications and the required
organization of the water users).
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Moreover, for a low level of perfection (20-40%), convincing subsidiary
influences in terms of mutual influences of requirements like the rationalized
turnout concept and organization of the water users, or limited peak canal
capacilies, improved water duties and envisaged command area, and other
engineering and nonengineering preferences of system managers, farmers,
the local communily, politicians and national and local agricultural interesis
have to be considered. For an average level of perfection (40-60%), direcily
related plans of these groups have to be considered.

Managerial aspects. A more explicit determination of the implicit
functional requirements of an irrigation system is required before and during
the design and construction of a system. To that end, the related internal
managerial processes in the Irrigation Depanment will have to incorporate
the experiences of its own system managers. Moreover, the matching of
engineering and nonengineering functional requirements requires more
(40-60%) or less (20-40%) interaction with the local community, farmers,
politicians, the Department of Agriculture and the Land Commissioner’s
Department at this stage.

Considering the hydraulic and structural engineering aspects involved,
from these different interest groups, only the Irrigation Department staff can
effectively incorporate functional requirements for its irrigation systems. A
reassessment of the present rigid design concept seems unavoidable to
develop 2 new design concept more appropriate to the Sri Lankan
management environment in general. At the same time, anew design concept
should not be another blueprint approach, but it should have the flexibility
to incorporate requirements of location-specific physical, institutional and
human environments.

Such a different autitude is unlikely to come about, if foreign funds

" continue to flow into Sri Lanka without the requirement that the Government
of Sri Lanka and the Irrigation Department become more accountable toward
their own design assumptions, by developing their own independent
professionalism, " -

and determining appropriate functional system requirements for Sri
Lankan irrigation. Such a requirement on the donor’s side, instead of a
systematic and detailed intervention in an — for Sri Lanka — inappropriate
design concept, may lead to more sustainable irrigation systems and
performance. Development of appropriate functional system requirements
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fornew or existing irrigation systems will only be possibie, if the government
and the donors will allow appropriale time and funds for the reqmred
managerial processes.

Opportunities for Improvement: Requirements with.
Respect to the Managerial Conditions

People. Achieving a low level or an average level of perfection of ‘the
determination of the functional sysiem requirements and evolving design
concept for Sri Lanka in general, and for location-specific systems -in
particular, will require a different attitude toward and awareness of
“irrigation professionalism™ by engineers of the Irrigation Department,

foreign consultant companies and the donors, because of the necessity 10
open up the present dominant hydraulic and civil engineering onemahonfcr
other relevant functions of irrigation systems, like realistic. 1mgauon.
requirements and related management inputs.

It will also require an increased awareness by staff of the managcrlal
aspects of the design processes. Moreover, a change in communication
capacities and attitudes is required of the Irrigation Department head office
staff vis-a-vis its own lower hierarchical levels and the different interest
groups in society that are affected or that benefit from their irrigation -
systems. As mentioned before, such major changes in professional attitudes
will only come about, if the involved engineers are more accountable and
responsible toward their design assumptions and evolving-sysiem.
performance.

Provision of information. For a low level of perfection (20—40%),
information should be available regarding the most obvious experiences of
system managers and beneficiaries in the utilization of existing irrigation
systems (preferably with a similar design concept in terms -of designed.
allocation), water flow regulation and maintenance procésses. Such-
experiences refer Lo, for example, (peak) irrigation requirements, required
controllability of head sluice and main system, communication
requirements, system layout, drinking and bathing water requirements, and
other impenant functions of existing village reservoirs. To achieve an
average level of perfection (40-60%), information as to the most important
experiences of system managers and beneficiaries will have to be available,
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Moreover, for a low level of perfection (20-40%), information should be
available regarding necessities for the sustainability of the functional sysiem
requirements during the lifetime of the envisaged irrigation system (e.g., the
medium- and long-term [peak]irrigation requirements, the passive and active
controllability of flow in case of system degradation, the long-term flexibility
toward diversifying the cropping patterns). For an average level of perfection
(40-60%), information will have to be available on priorities in the
sustainability of the functional system requirements {e.g., in addition to the
aforementioned, the managerial and hydranlic responsiveness, the required
communications and the required organization of the water users).

Moreover, for a low level of perfection (20-40%), information should be
available on convincing subsidiary influences in terms of mutual influences
of requirements like the rationalized turnout concept and organization of the
water users, or limited peak canal capacities, improved water duties and
envisaged command area, and other engineering and nonengineering
preferences of system managers, farmers, the local community, politicians,
and national and local agricultural interests. For an average level of
perfection (40-60%), information regarding such mutual influences of
directly related requirements as unsteady flow conditions and management
inputs, have to be available.

Systems and methods. The rigid Technical Guidelines should be adapted
to more appropriate design concepis and, even then, the use of the evolving
design concept will have to be restricted to purely design activities within an
appropriate framework of functional system requirements.

Instead, systems directed at facilitating the integration of the point of view
of the system managers, the local community and futsre settlers in the
functional system requirements and the design concept will have 1o be
introduced. Examples of such systems are checklists, priority lists, cost
curves, planning systems, pilot studies, trial runs, questionnaires, attitude
studies, field visits, rapid rural-appraisal techniques and
hydraulic-simulation techniques to determine the appropriateness of design
options. Such systems will have to be developed to test 1o what degree
alternative design concepts fulfil these different functional requirements.

For a low level of perfection {20-40%), the operation and maintenance
manuals will have to be written before the design and construction and it
should be in line with the above explicit and consistent functional system
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requirements and the related design concept. The latter will have to be
defined before and during the design phase rather than “after the meal.”

A more gradual development of irrigation infrastructure or its
rehabilitation from the head end to the tail end of a main system or catchment
area — like the more traditional Sri Lankan way of spontaneous extensions
of command areas over time — will allow for field-testing, evaluation and
possible improvement of the functionality of system requirements like
layout, water duties and controllability, Such a gradual system development
or rehabilitation based on feasibility assessment will provide for more
flexibility in determining these functional system requirements, thus
preventing costly investments serving no other purpose than the justification
of the theoretical economical feasibility.

Provision of knowledge. The lmrigation Department should develop its
own experlise on appropriate functional system requirements and evolving
design concepis and managerial processes that would lead to these
requirements. To allow the development of such expertise, donor
organizations, foreign and, to a certain degree, local consultants, in their turn,
will have to become aware of their limitations with respect to the
determination of appropriale functional sysiem requirements and design
concepts in unfamiliar physical, institutiona! and human environments —
especially if they have 10 assess them under time pressures. Politicians, who
promote construction and visibility at the expense of sustainable and
cost-effective processes and outcomes, should be made aware of their
influence on these decision-making processes.

QOrganizational rules. Appropriale rules that bring about the incorporation
of interests other than hydraulic engineering and civil engineering in the
functional system requirements will have to be developed. For example,
procedures to consult different levels of system managers, local
communities, politicians and farmers ahout their preferences with regard to
the system’s functions, and the testing of the envisaged design concept on
its compliance with these functional system requireraents may be developed.
In addition, more effective rules are required for river basin development or
waltershed management to prevent the recurrence of such grave mistakes as
those that occurred in the Badagiriya system.
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PRIORITIZING AMONG
OPPORTUNITIES FOR IMPROVEMENT

The levels of perfection achieved in system creation processes in the Kirindi
Oya system are graphically displayed in Figure 8. Higher levels of perfection
are assumed to lead to higher system performance. However, it is yet
unknown to what degree the different key decisions contribute 1o the system
performance; the relative contributions of the different key decisions have
to be determined through comparative research in different irrigation
systems, before they can be used as normative indicators for the levels of
perfection for the different key decisions to reach a certain performance level.
Such comparalive research will be undertaken in the near future by lIMI's
performance research program. In the absence of such normative values, the
given opportunities could be used by the Irrigation Department as a kind of
a checklist.

Figure 8. Levels of perfection of system creation processes, Kirindi Oya.
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CHAPTER 11

Conclusions and Recommendations

DECISION MAKING AND MANAGERIAL
CONDITIONS: AN OVERALL PICTURE

THE FIRST SECTION of this chapter gives an analytical overall picture of the
different key decision-making processes and their managerial conditions in
the Kirindi Oya system, which will be valid to a certain degree in other
irrigation systems of the managing agency with a similar design concept.
This is done by comparing the decision-making processes and managerial
conditions of different irrigation management concerns, which are described
and analyzed in this paper. To that end the mutual adaptation of the technical
and managerial aspects and the levels of perfection of different key
decision-making processes will be compared. The managerial conditions of
different key decision-making processes will be compared to the achieved
levels of perfection. Finally, a judgement will be made regarding the
coniributions of different key decisions in the Kirindi Oya system toward the
overall system performance.

The Decision-Making Processes

The mutual adaptation of the technical and managerial aspects. The
allocation and water flow regulation concerns cover the system utilization in
this paper.

The allocation decision making in the Kirindi Oya system was
characterized by too litle management cffort to assess the water users’
requirements, i.c., the demand side. Allocation decisions and their actual
implementation did not relate to any demand assessment, except in a very
broad and inaccurate way. In addition, there was a distinct divergence
between the scheduled in-seasonal allocations and their implementation. At

223
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the same time, a lack of motivation and willingness to put much effort into
water flow regulation by higher-level staff had led to a complete delegation
of this decision making to the gate tenders, and an increased allocation to the
main canals 10 ensure conveyance to the tail end of the main canal.

There was a complex of reasons behind this lack of miotivation and
willingness to increase management inputs. An institutionalized priority for
construction activities, and directly related lack of institutional support for
improved waler delivery performance by the managing agency were the most
basic and crucial of these reasons.

System creation has been split up into three key decisions in this paper,
namely, the determination of desired system objectives, feasible system
objectives and functional system requirements.

The desired system objectives for the Kirindi Oya project were dominated
by the government's requirement (o use foreign funds for speedy and visible
resulis and for large systems where many people could be settled in a short
period. This priority led to a lack of representation of the desired objectives
of local communities and future settlers in the project objectives.
Representation of their preferences regarding the envisaged project
objectives (e.g., irrigation requirements, cropping patterns, areas to be
irrigated, preferences regarding existing and new small reservoirs) was
needed, (0 a certain degree at least, to develop a sustainable system beyond
the initial years after the investments. As national and local politiciahs weré
more interested in the short-term priority of settling people, and also that the
managing agency was fascinated by the prospect of building the longest earth
dam in Sri Lanka, such participatory processes did not take place. Given the
size of this project compared to the traditional systems, these participatory
processes to obtain an appropriate insight in the desired objectives of the
local communities and setilers regarding the irrigation system would have
been complicated and time-consuming.

Consequently, the identification of the agency siaff and the water users
with the objectives of the Kirindi Oya project and their commitment to these
objectives remained limited in terms of the envisaged water duties,
commanded extent, cropping intensities and cultivation of subsidiary field
crops; these project objectives were desirable for the donor’s EIRR rather
than for the managing agency. However, without such commitment, the
higher management efforts required by the staff of the head office and the
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project-level agency and the water users (o reduce water wastage in the
system were unlikely to come about. Thus, this managerial approach to
project identification did not stimulate a sustainable achievement of KOISP
objectives.

Similar to the determination of desired objectives, the determination of
feasible system objectives for the Kirindi Oya system were dominated by the
political priority for a large system with speedy and visible results. In
addition, agency priorities to build the longest earth dam in Sri Lanka and to
obtain foreign funds for this project prevailed. Because of these priorities,
the interaction between politicians, the Ministry of Lands and Land
Development, the managing agency and the donor stafl f was less effective in
assessing feasible system objectives than in adjusting the project objectives
(i.e., irrigation requirements, command area, cropping pattems) to the
requirements that make the project feasible in terms of the EIRR.

Apparently, the donor lacked technical and managerial technigues 10
prevent this type of dualistic decision-making processes, which obscured the
real feasibility of the project objectives and the national or regional cconomic
and social opportunities. For example, it was clear from the analysis that the
use of major assumptions regarding irrigation requirements and cropping
patterns could be manipulated freely by the donor staff and consultants;
references to the magnitude of the assumptions made, the risks involved and
their potential consequences for the EIRR were not required. The absence of
such requirements suggests that the donor agency itself might have been less
interested in the actual feasibility of a project.

The real feasibility issue, as can be derived from Chapters 30 5, i.e., the
lack of managerial control to reduce water waste in the system had not been
addressed in the feasibility assessment by the managing agency, the donor
staff or the consultants. Instead, several perceived feasible objectives like the
irrigation requirements, related command area and implementation schedule
themselves were causes of unfeasibility, because they restricted flexibility
in interactions with the managing agency, the local community and the water
users during the determination of functional system requirements in later
stages of the project.

Only the managing agency can determine cost-effective feasible solutions
for sustainable river basin and system development and rehabilitation, and
outsiders cannot play more than a facilitating role. A donor should not
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become involved in designing the actual plan or its components, but should
only judge a plan prepared and developed by the government and the
managing agency. Crileria used by the donor staff and consultants should be
used in a more objective way toward “selling” of the loan or grant. The then
evident passive role of the managing agency did not build up a commitment
for a sustainable achievement of project objectives. Checks and balances
(e.g., Ministry of Planning) were required in this sysiem dcvelopment o
ensure that all important interests were considered.

Lack of accountability allowed for a blueprint approach, i.c., alack of any
maiching of the desirable objectives of different interest groups with the
available resources to attain more sustainable and feasible project objectives.

The functional requirements for the Kirindi Oya system were, 10 a large
extent, implicit and based mainly on assumptions. Because most functional
requirements were implicit, the appropriateness of the underlying principles
(e.g., controflability of water flow, disciplined water users, communication
requirements, motivation of staff, managerial capabilities and attitudes) was
never discussed. Important nonengineering functions of the layout (e.g.,

- ecological effects on drinking water, groundwater table and fishing, and
environmental and settlement aspects of existing and new tanks) were not
considered. Apart from the lack of incorporation of experiences of system
managers in the present design concept, no interaction with the local
communities and the water users regarding functional requirements: of
system components occurred.

The functional system requirements were determined by means of
scientific engineering concepts like theoretical water requirements,
rationalization and turnout areas, which allowed projeci-level staff to make
these “blueprint” decisions implicitly, without any reference 1o or assessment
of the real-life requirements of managers of existing systems and the water
users, In general, this lack of interaclion was reinforced in construction
projects of the managing agency by the feasibility-level requirements to
realize low water duties in the maximum possible command area and with a
maximuam cropping intensity in a limited period of time.

The managerial requirements from system managers and the water users
were thereby assumed at unfeasibie levels (i.e., an average to very high level
of perfection) without any commiiment of the system managers and the water
users themselves. None of the parties involved in these decision-making
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processes were accountable to the achievement of the projectobjectives other
than the targets of construction, settlement and organization of the water user
group targets; while being aware of the unsustainability of the blueprint
approach, they adhered rigidly to their formal terms of references and job
descriptions.

In conclusion, the mutual adaptation of technical and managerial aspects
in all the above key decision-making processes related to water delivery in
the Kirindi Oya system were characterized by a lack of interaction between
different agency levels, and between the agency and the water users.
Top-down enforcement and little follow-up (i.¢., monitoring and evaluation)
in view of the consequent performance constituted the general managerial
approach, which minimized the required management inputs of the
managing agency and the donor staff. All decision-making processes were
characterized by an almost complete absence of responsibility and
accountability toward the system’s water delivery performance. At the same
time, the interaction between the donor staff and the consuliants and the
managing agency was ineffective and inclined toward “buying” and
“selling” of the loans.

The levels of perfection of the different key decisions. Except for the
seasonal and in-seasonal alfocation processes with a low level of perfection
(20-40%), all the other key decision-making processes had a very low level
of perfection (0-20%). The main reasons were the priorities for obtaining
foreign funds, speedy construction and visible results which affected the
performance of all key decisions in the Kirindi Oya system. The level of
perfection of the allocation concerns was somewhat higher, because of the
basic necessity to deliver water for successful cultivation; there was constant
pressure (complaints) from the water users. The system managers had to
spend their time on complaints and also there was the risk of interference by
politicians. The maintenance of a *‘no-complaint” siluation apparently
required a low level of perfection (20-40%). Water flow regulation was
largely left to the gate tenders; a “no-complaint” situation with a very low
level of water flow regulation could be reached by allocating more water to
the system, which compensates for the lack of management input.

The level of perfection of all key decisions for system creation was very
low (0-20%). Unlike for the system utilization decision-making processes,
minimization of management inputs of all involved actors was not balanced
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by complaints from any party during the time of project planning and design.
Only during actual construction works and consequent utilization of the
system, did complaints arise. This demonstrates again the complete absence
of any accountability in the system creation decision-making processes. It is
only during system utilization that the potential complaints by the water users
and politicians have built some accountability, however passive these were.

Improvements in management inputs, managerial attitudes, interaction
with the water users and subordinates, and information flows seemed to have
depended on the more basic precondition of more commitment and
accountability of all staff levels to the overall system performance. Priority
for improvement lics thus with building up such an overall institutional
support to the water delivery performance both during system creation and
during system utilization. This will have 10 be initiated and developed by the
managing agency’s head office rather than at project level alone.

The levels of perfection achicved in the Kirindi Oya system are
graphically displayed in Figure 9. Higher levels of perfection are assumed
to lead (o higher system performance. However, the degree to which the

Figure 9. The levels of perfection of the different key decisions in Kirindi Oya.
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different key decisions contribute to the system performance is yet unknown,
the relative contributions of the different key decisions have to be determined
through comparalive research, before they can be used as normative
indicators for the levels of perfection for different key decisions to reach a
certain performance. Such comparative research will be undertaken in the
near future by [IMI’s performance research program.

The Managerial Conditions as a Whole

People. Compared to the low level of perfection achieved, the managing
agency possessed abundant expertise in all technical aspects of the allocation
concern, other than the agricultural aspect. For the water flow regulation,
awareness, expertise and experience of the managing agency were 100
limited (i.e., limited to the head sluice only) for even a very low level of
perfection. Awareness of the managerial aspects of their jobs was also
limited. Managerial techniques and skills were insufficient to interact
effectively with colleagues, other agencics, the water users and politicians,
even for the then existed low level of perfection. Training in these aspects
may improve such awareness and related skills.

On the other hand, training in these aspects will be of limited avail without
more — advance or simultaneous — structural changes to increase the
managing agency staff’s responsibility and accountability toward its water
delivery performance. The motivation and willingness of the Irrigation
Department staff in the Kirindi Oya system to improve its performance are
low. Without any institutional support on the onc hand, and amidst the
opposition of colleagues due to conflicting construction and cultivation
interests on the other hand, it needs an extraordinary individual motivation
of the staff member to do a good job with water users who are hard to satisfy
and with the politicians who intervene constantly. A more likely choice for
a responsible decision maker is 0 maintain a low profile. Measures to
improve the accountability and motivation toward water delivery may be the
pricing of water, special career paths for system managers which also relate
to job performance, incentive systems, performance evaluation conceming
the water delivery for different subsysicms, ec.

In the system creation decision-making processcs, the Lechnical
professionalism of the irrigation engincers is rather onc-dimensional in its
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exclusive focus on the hydraulic engineering and civil engineering aspects.
The managerial and real-life relevance of these approaches is resisted,
because this would pollute their “pure” science. Implicitly, this is strongly
related 10 managerial auitudes of other disciplines and the water users.
Training will probably not increase the awareness in this respect, because
many agency stafl members are aware that the acceptance and use-of the
prevalent scientific approaches, which reduce the need to refer to real-life
constraints, are directly linked to the preferences of the donors, the politicians
and the agencies for foreign-funded large projects, which will deliver visible
results in a limited period of time.

The development of a large-scale irrigation-cum-settlement system like
the Kirindi Oya system within a limited time period is managerially of a far
more complex nature than managerial problems experienced in the
developed countries. For example, the number of settlers, the interests of the
extant irrigation systems, the variable hydrological characteristics of the
Kirindi Oya catchment, the number of agencies (17) involved and the
different political interests in such a system create an almost unlimited
managerial complexity. Trying to develop a sustainable large-scale system
with all the complexities involved, in a shont time frame, is surely too
ambitious for a less-developed country where the managerial capabilitiesand
motivation of involved actors are less well-organized than in developed
countries. In short, the managerial conditions do not allow this type of
“shortcuts to progress” o be sustainable.

Thus, it appears that the managerial attitudes of the agency, the
government, the donor staff, consultants and politicians toward the
assessment of the desired and feasible system objectives and functional
system requirements are not objective. All of them have vested interests in
the approval of the loans and tend to pay 100 little attention to the actual
desirable and feasible project objectives or appropriate functional system
requircments. A different attitude of agency staff in this respect requires the
developmentof accountability toward the water delivery performance during
the planning and design siages. As long as foreign funds for construction
projects become available without any built-in accountability toward the
sustainability of project objectives, nothing will change the present blueprint
approach. '
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Provision of information. For the system utilization decision making, the
technical and managerial aspects of the information provision were focused
on a “no-complaint”™ situation of a very low 1o low level of perfection. For
the seasonal and in-seasonal allocation decision making, no information was
available regarding the demand side. Information provision focused on the
head sluice and ad hoc instruction, monitoring and evaluation of staff. The
intensity of ad hoc instruction, monitoring and evaluation increases when
water is becoming scarce. The field staff were stimulated to lessen provision
of information 1o their superiors and encouraged to solve problems by

. themselves.

Average levels of perfection (i.e., improved performance) will require
more bottom-up information on the demand side, on realized water issues
and operational methods. However, it will also require more top-down
information provision to ficld staff and the water users about allocations and
water flow regulation. This will require increased management inputs.

As has been mentioned before, increased management inputs can only be
expected, if the managing agency expects its staff to improve its
performance. The lack of any performance evaluation of the water delivery
decision making below the main reservoir sluices is, in this respect a
symptom of the.lack of institutional support of the managing agency as a
whole for the system management and water delivery performance. At the
same time, it causes and reinforces lack of interest by different staff levels
in improving water delivery performance.

The often heard argument that water delivery performance is considered
situation specific and system specific is valid. However, the use of existing
performance indicators (e.g., water duties, cropping intensities, rainfall
utilization for different subsystems over different periods of time) by the
managing agency in a systematic way is required for monitoring and
appraisal of the performance of its staff.

The provision of information for assessing the system creation was
defective; the same type of information mentioned above (i.e., information
regarding the preferences, relevant experiences of and requirements from the
existing local community, beneficiaries and system managers) was lacking,
The lack of that type of information was compensated for by assumptions,
which were not required to be justified. An average level of perfection will
require such information provision on a more regular (40-60%) basis, while
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alow level of perfection necds it on a less regular (20-40%) basis. Provision
of this sort of information will require time and more gradual system
development and rehabilitation, and a different professional and managerial
attitude of agency staff. These are unlikely to come about without making
agency staff more accountable toward the water delivery performance of
irrigation investments.

Systems and methods. Most systems used for facilitating the technical and
managerial aspects of the system utilization decision making were direcled
toward the head sluice of the reservoir. Allocation and water flow regulation
below the head stuice were largely left to the gate tenders and no systems
were used,

The method of monitoring and evaluating the allocations by. means of
theoretical water requirement calculations (i.¢., the relative water allocation)
was practised for the head sluice only. Rotational issues were practised in
times of water shortage only, i.e., active control by necessily. Calibration
was not practised at all. More sophisticated systems and methods regarding
the technical aspects provided by the Operation and Maintenance Manual
and the Water Management Strategy Plan were oriented toward a level of
perfection higher than the level actually achieved; they could not compensate
for an inappropriate design concept or a lack of management inputs by staff.

Similarly, the scientific engineering approaches used in the system
creation decision-making processes {e.g., theoretical walter requirements,
rationalized layout, turnout areas, soil surveys, socioeconomic surveys) tried
to simulate real-life situations and were in line with the earlier-mentioned
minimization of management inputs by all involved parties, All could be and
were used without interaction with the water users and different system
managers, and without reference to related experiences. Systems which will
incorporate real-life experiences and requirements will need more
interaction with the water users and system managers, and will thus require
more time and, probably, more gradual development of irrigation systems.
This will not happen without the aforementioned increased accountability
toward the water delivery performance during the time of plannmg and
design of the irrigation investinenis,

Provision of knowledge. Lillle knowledge about experiences with
different management technigues and approaches for system utilization-in
differemt Sri Lankan irrigation systems had been systematically built up.
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Also, besides general truths like monitoring and evaluation, little systematic
knowledge in decision-making process in allocation and water flow
regulation has been built up internationally. Knowledge regarding
managerial techniques and attitudes required for effective interaction with
field staff, the water users, politicians and different agencies, and regarding
allocation and water flow regulation processes was almost absent. The
absence of this knowledge itself was again an indication of the weak
commitment of the managing agency to improving its water delivery
performance. Without improved commitment and motivation, the provision
of additional knowledge will not necessarily lead to its utilization and
conscquent improved performance.

Knowledge regarding the system creation decision-making processes was
adapted to a very low level of perfection due to the adoption of inappropriate
and blueprint system development and design concepis. These concepts were
based on desired and feasible system objectives and functional system
requirements that might have been desired, feasible and functional gencrally
in environments where the managerial conditions matched these objectives
and requirements. This, however, was not the case in Sri Lanka.

More appropriate knowledge requires the building up and development
of an appropriate engineering profession, which does not rely solely on
international reference literature — whose design concepts are based on
implicit functional requirements and assumptions — but which tesis the
design concepts for its feasibility in Sri Lanka and for its validity for the
explicitly identified functional system requirements for Sri Lankain general,
and for specific systems in particutar. This also requires knowledge on how
the desired and feasible objectives and functional system requirements can
be identified and tested for the Sri Lankan situation. Moreover, knowledge
has 1o be developed as to how such processes can be integrated within the
overall setup of lending agencies such as the ADB.

Organizational rules. Within the managing agency there were very few
rules that guided the system wilization processes below the main reservoir
sluices in terms of required decisions, hierarchical levels (o be involved,
required information flows, the role of water users and the required
interaction with water users, Some organizational rules have been developed
for the seasonal allocation processes; the requirement of interaction between
the Government Agent, different agencies and the water users has been laid
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down 1n official rules for institutions like the cultivation meeting, district
agricultural committee meeting, etc. The presence of the Irrigation
Management Division during the commissioning phase without any clear
rules regarding its managerial role in the system has created a confusion in
the Kirindi Oya system. For in-seasonal allocation and water flow regulation
processes, appropriate rules were not developed upto that time. A lack of
rules regarding the appropriate hicrarchical and financial authority of the
staff responsible for the allocation processes led to the de facto delegation of
the allocation and water flow regulation to the gate tenders.

No water delivery performance indicators were used 1o assess staff
performance. Thus, no formal rules for accountability in water delivery
performance has been built up within the managing agency. As a result, the
motivation and willingness to improve its performance were very low, The
lack of these rules is a symptom of the tack of accountability of the managing
agency as a whole toward the water delivery performance.

When compared, the rules for system creation gave a relatively large role
to the managing agency, politicians and the donor than to other agencies and
the beneficiaries. With the setting up of, among others, the Settlement
Planning and Management Division (SPMD) under the Minisiry of Lands
and Land Development that situation was undergoing a change. However,
clear rules about “who should do what” have not been developed; nor have
any rules been developed regarding inputs from project beneficiaries durmg
planping and design.

Unfortunately, the role of the national planning body was not formulated
to ensure the dominance of the national interests and, consequenty, these
interests seemed to have been made subordinate to political and donor (i.¢.,
the EIRR mainly) priorities. The heavy reliance on outsiders (i.e., the donor
staff and consultants) for determination of feasible system objectivés in a
short time frame restricted the opportunities for real assessments of
desirability, feasibility and functionality.

Rules that ensure the interaction between agencies at national level were
limited to the rather “ritualized” and ineffective Central Coordinating
Committee. Rules aimed at effective interaction for setting desired and
feasible system objectives and functionalsystem requiretnents between the
water users, the local community, the local politicians, the donor and Ihe
agencics at prOJect and national level were completely absent.
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In conclusion, a prerequisite to all these different options for improvement
of the managerial condilions is an increased accountability in all key
decision-making processes to the water delivery performance. This
accountability can probably be developed only when it is incorporated into
the mechanisms of fund raising.

The Results: The Contributions of the Different Key
Decisions

Seasonal allocation plan. The seasonal allocation plan seemed to be a very
useful mechanism for obtaining clarity of the rights and entitlement of the
different areas regarding water. Moreover, the staggering of deliveries over
different subsystems facilitated the delivery of the required peak discharges
during the land preparation. The usefulness of the theoretical water
requirements for determining allocation plans was very doubtful; actual
water flows and volumes, whether measured or not, and even if only from
the head sluice, appeared to be more reliable guidelines than the theoretical
values. In fact, the use of the theoretical requirements seemed to have
provided an excuse 10 neglect the determination of the actual requirements
of the water users, the staff and the local community, which seemed
indispensable for more effective allocation processes. All in all, however,
the seasonal allocation plans contributed to a basic water saving as wellasa
maintenance period through the intermediate seasons, during which no water
issues were necessary from the head sluice.

In-seasonal allocation. The in-seasonal aHocation decisions were made
in a rather passive and implicit way and did not serve any clear purpose other
than maintaining a no-complaint situation within the involved subsystem.
No discipline was required from the water users and the field staff, exceptin
connection with some distributary channels and field channels having
difficulties in getting water to the 1ail enders. In exceptional situations like
heavy rainfall, canal breakage and water shortage, this type of decision
making led 10 much confusion, unclarity and even crisis situations for the
field siaff and the water users. The implicit and inappropriate way of
determining conveyance targets (using the full supply depth which is an
implicit design requirement assuming steady flow) led, even more regularly,
io such unclarity and crisis situations,
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Water flow regulation. Decision making about operational methods,
which lead to localized water flow regulation for the main system, were
largely left 1o the gate tenders. It meant that the water flow regulation was,
10 a large extent, passive and was replaced, 10 a certain extent, by larger
allocations to the main canal. Within the distributary channel subsystem, the
coordination of the water flow regulation had been done by these gate tenders
and the water users. It seemed appropriate given the absence of a link
between the water flow regulation decisions and the in-seasonal allocation
decision-making processes of higher-level staff. Thus, the water flow
regulation in the Kirindi Oya system could be considered as having an almost
negative contribution to the overall system performance; as it had been
hardly managed (i.e., management inputs minimized by higher-level staff)
it was, to a large extent, replaced by a larger allocation to the main canals,
Within the distributary channel subsystem, it contributed 1o a very flexible
and responsive water delivery.

Desired system objectives. The decisions regarding the desnred system
objectives reflected only the perspective of national politicians, the donor,.
the managing agency, and to some degree the Land Commissioner’s
Department. Negative factors regarding the location of dam site and
command areas from the point of view of the local community and local
politicians were ignored. The preferences and requirements of directly
related interest groups as the local community, settlers and local authorities,
which seemed indispensable to determine the desirability of such project
objectives as, for example, water duties, cropping intensities, cultivation of
subsidiary field crops and related extension of the command area, were not
considered. No commitment of the government, the agencies and the
beneficiaries has been built up in this decision making toward the sustainable
achievement of the project objectives. Thus, the decisions only served
short-term political interests, the engincering prestige of the managing
agency and the initiation of the loan acquisition by the Government of Sri
Lanka.

Feasible system objectives. The decision making regarding the teas:ble
system objectives did not assess the feasibility of the project objectives at
all, but, instead, developed a plan which was feasible in terms of the EIRR.
The use of unjustified assumptions for the calculation of the EIRR resulted
in an incorrect picture of the economic feasibility of the Kirindi Oya project
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at the Lunuganwehera site. In addition, the EIRR was used for internal donor
decision-making processes only. The involved government and managing
agency staffs were mainly interested in obtaining the loan and were rather
indifferent toward the donor requirements with respect 1o the feasible system
objectives. No effective evaluation of the economic and social opportunitics
of the system and evaluation of the national interest by, for example, a
national planning body took place. The aforementioned factors made the
application of the EIRR for assessing the economic feasibility for SriLanka’s
situation very doubtful; rather, it became a tool for justifying the desired
system objectives and “buying” and “selling” of the loan. As a result, the
feasibility assessment had led to several project objectives (¢.g., water dulies,
command area, cropping pattern and intensity, and implementation
schedule) which themselves were the major causes of unfeasibility of the
project. The main purpose of the feasibility decisions was the donor’s internal
justification of the loan.

Functional system requirements. The design concept of the managing
agency was implicitly based on functional system requirements which were
inappropriate for the managerial conditions in Sri Lanka. Obvious
experiences that influenced the functional sysiem requirements (e.g.,
experiences in regard to managerial capacities and motivation of staff,
drinking water requirements, medium- and long-term irrigation
requirements, responsiveness, passive and active controllability of flow in
case of system degradation, long-term flexibility for diversifying the
cropping pattern), were not considered in the design concept. The decisions
regarding the functional system requirements were made implicitly, to a
large extent, and were in a way an immediate consequence of the desired
system objective of building a large “one-off” system with minimum water
duties, maximum cropping intensitics, a maximum command area and a
maximum number of settlers in a short period. The main contribution of this
key decision was the theoretical achievement of those perceived, desired and
feasible project objectives.
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CONCLUSIONS: SYSTEM CREATION

Desired System Objectives

1. The desired system objectives were determined at the begmnmg of the
Kirindi Oya project by national politicians, the managing agency and,
to some degree, the Land Commissioner's Depariment, Preferences
and directly related objectives of the local community and locat
authorities regarding, for example, the dam site and the demolishing
of 50 existing small tanks were not considered.

2. Despite the availability of a more favorable alternative dam site, the
donor did not intervene in these macro-level decisions, which ‘were
highly political.

3. Theelaboration of the desirable project objectives in terms of the size
of the command area, crops to be cultivated, number of people to be
settled, cropping intensities and water duties for the Lunuganwehéra
dam site, however, were determined to a large extent by the donor staff
and consultants. Because of the marginal EIRR at the initiation of the
project, little flexibility existed to change or adjust these objectives if
they appeared undesirable or unrealistic at later stages of the project.
This led to “enforcement” (i.c., a less objective assessment by the
agency staff in view of the related funding interests) of undesirable
project objectives like the growing of subsidiary field crops durmg ya.‘ta
in all New Areas.

4. The lack of consideration of desirable project objectives from the point
of view of the local community and the water users had serious
consequences for their commitment to sustainable achievement. In
addition, no commitment of the government and the managing agency
toward the sustainable achievement of the project objectives had been
developed during this decision making,
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There were no requirements of the government, the managing agency
and the donor with respect to the sustainability of the desired system
objectives.

Environmental sustainability was not a serious requirement.

Feasible System Objectives

1.

Given the average water requirements of the Sri Lankan irrigation
systems, the 75 percent dependable regulated water resources of the
Kirindi Oya project were sufficient to reach a cropping intensity of 200
percent in the Ellagala system only, i.e., no water resources were
available for any extension of the command area. This water-short
situation of the Kirindi Oya project was the result of serious flaws in
the method used for assessing the feasible system objectives by the
managing agency, the government and the donor.

A very expensive and unfeasible system had been considered feasible
and it has been implemented while a far more feasible alternative was
available. This alternative was far cheaper, because a smaller dam
would have commanded the same area, required only one main canal
and would not have inundated irrigable areas (the present reservoir
inundates 4,050 ha of previously developed lowland). Feasibility and
appraisal studies of the donor did not consider this obviously better
aliernative, because the choice for the dam site was considered a
political decision.

In addition, through improper use of the EIRR for fcasibility
assessment, the actual economic, technical and managerial feasibility
of the Kirindi Oya project at the Lunuganwehera site has not been
determined. The economic consequences of the political choice for this
site has thus not been made explicit in any way.

The estimated EIRR of the Kirindi Oya system was based on optimistic
assumptions regarding water duties and managerial inputs of the
agency staff and the water users. These assumptions were not based
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on real-life experiences and requirements of the agency staff and the
water users in similar irrigation systems in Sri Lanka, It implied that
related assumptions of project benefits in terms of the size of the
command area and cropping intensities also remained unjustified,
except for theoretical justifications. '

Other serious bottlenecks for project feasibility like feasible levels of
maintenance funds, cost recovery and organization of the water users
were made loan covenants, while the donor and the government staff
were, well aware of the ritualistic nature of these covenants.

The EIRR was used for internal decision-making processes of the
donor only. The Government of Sri Lanka and the agencies did not use
it for determining the feasibility or opportunities of the investments,

The government, the agency as well as the donor staff and consultants
were not objective in assessing the feasibility of possible system
objectives. A political priority existed for fast and visible project
results. The agency did have an interest to get this major construction
project funded in view of the additional funds, and also that the
construction of the longest earth dam in Sri Lanka would boost the
prestige of its engineers. The donor staff appeared to be biased for
approving the loan without assessing its real feasibility. Consultants
were biased because they were hired to develop a feasible plan and not
to assess the actual feasibility. On account of these biases the
interaction between the donor siaff and consultants, and the
government officials and the agency staff appeared less effective for
assessing the feasible system objectives than for adjusting project
objectives (i.e., irrigation requirements, command area, cropping
patterns and intensities, implementation schedule and organization of
the water users) to make the project feasible in terms of the EIRR,

Vested interests of the government, the agencies, the local community
and the water users in obtaining outside financial assistance made it
extremely difficult for outside consultants to assess feasible project
objectives in a reliable way.
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9.

10.

11

12.

13,

In contrast to these constraints, the donor staff and consultants
appeared (o have a very large influence on these decision-making
processes due (o the leverage used by the donor 10 enforce certain
aspects, which it considered essential for ensuring project feasibility,
as for example the double-bank canal, cultivation of subsidiary field
crops and cost recovery. However, this type of “remote-control”
project management by the donor staff and their consultants led to very
unfeasible project objectives. The leverage used by the donor made an
effective interaction between it, the government and the agency staff
cven more unlikely given the priorities of the government and the
agency for obtaining the loan funds.

In addition, the present large role for outsiders (i.e., the donor staff and
consultants) reinforces the lack of commitment and accountability of
these groups to the sustainable achievement of the established project
objectives. If the recruitment of more consultants is considered a
solution for insufficient capacity of the managing agency, it is an
unsustainable solution, for the chances that the managing agency will
perform better in system utilization than during the feasibility
asscssment are extremely low. '

The risks implicd in the optimistic assumptions were acknowlcdged 1o
some degree by the donor, but were not incorporated in the sensitivity
analysis of the EIRR,

National or regional econontic or social opportunities of the donor loan
were not assessed. They appeared to be near zero; whatever the donor
was willing 1o fund was considered a gain to the government, the
agency, involved individuals and the project beneliciaries. Their
attitude 10 the funds favored short-term objectives,

In Chapters 3 10 5, the crucial role of the level of managerial inputs
and motivation of the managing agency in the water delivery
performance was discussed. However, during feasibility assessment,
this management factor was considercd a variable parameter.
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Instead of using the EIRR for assessing the economic feasibility of a
technically and managerially feasible plan of the Kirindi Opya praject,
it had been used for prioritizing among differcnt objectives for the
project. This adjustment of project objectives to make ‘the project
feasible in terms of the EIRR resulied in project objectives. that in
themsclves had become major factors of unfeasibility of the proposed
project (e.g., low water duties and exiension of command area in a
short period of time without sufficient time and resources for
organization of the water users, introduction of subsidiary field crops
in all New Areas during yala),

The use by differcnt actors of major assumptions regarding feasible
irrigation requirements, cropping patterns, managerial capabilities and
motivation of managing agency staff was very inconsistent and it fed
to inconsistent outcomes. No justifications for the assumptions through
expericnees or real-life situations were apparently required by any
party. Consequently, the outcomes of different donor feasibilities and
appraisals (¢.g., the crucial irrigation requirements) varied up to 100
percent,

The usc of theoretical water requirement calculations during the
feasibility assessments for estimation of irrigation requirements,
instead of the earlier practice of using an average waler duty based on
experience, allowed for these highly variable outcomes and seemed
irrclevant and even misleading in view of the high variability of
underlying assumptions,

The donor and the government .did not maintain explicit criteria
regarding the reliability of the available regulated water resources
(e.g., the 75 percent dependable annual regulated votume) for
assessing the feasibility of large irrigation investments, The
consequences of this lack of criteria could be enormous; the difference
between the 75 percent and 50 percent inflow figures and the present
regulated volume figures were considerable, and that difference was a
major cause for the present water-short nature of the Kirindi Oya
system,
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18.

19.

Other major factors such as soil suitabilities, reliability of hydrological
and geologic data, motivation and managerial capabilities of staff,
feasible maintenance levels and life span of the project were not
considered in the feasibility assessments.

Proper assessment of the feasible system objectives requires
comprehensive decision-making processes by the Sri Lankan
authorities to incorporate a matching of desired objectives of different
interest groups with available resources. This implies that the
domination of short-term political priorities prevented an appropriate
determination of feasible system objectives.

Functional System Requirements

1.

The design concept of rationalized system layout, turnout areas, and
high density of flow and measurement structures used by the Sri
Lankan agencies was inappropriate for the Sri Lankan situation,
because it implicitly assumed an increase of the managerial level of
perfection from a low (20-40%) level to an average to very high
(40-100%) level. The motivation and willingness of agency siaff 10
increase its management inputs correspondingly were absent. Without
specific commitments of the managing agency head office to improve
to an average level of perfection, functional requircment for an
appropriate design concept should have been oriented to the existing
low level of perfection (20-40%).

Functional system requirements were kept implicit. Many design
options had been copied from international reference books on
irrigation design, without considering the underlying functional
requirements. This has resulted in structures and operational practiccs
which would have facilitated controllability over water flow.
Justifications regarding the degree to which measurement structures at
the head of distributary and field channels would be more appropriatc
than staff gauges, the long-term utility and cost-effectiveness of the
large number of control structures, the utility of the chosen number of
cross-regulators and their location in main and branch canals werc
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neither given nor required, but were apparently part of a “rational”
engineering approach. Making the underlymg functional system
requirements explicit was, however, not in the interest of the managing
agency or the government because of their priority for obtaining
foreign funding.

The wiility of writing up such requirements in an Operation and
Maintenance Manual after the design and construction of a system
seems questionable. Only before and during the actual design and
construction, can the different functional requirements be matched into
a feasible and functional overall design concept. The practice of
preparing such manuals after project construction even Justified, to a
certain degree, the lack of consideration of this issue by the managing
agency and the donor, before and during design and construction,

To a certain extent, this design concept has evolved directly from the
priority of the donor, the politicians and the agency for the use of
foreign funds for major irrigation investments. The donor stimulated
and pushed the introduction of this design concept, becatise it
theoretically provided for more control over water flow. The
institutional constraints were acknowledged in broad ways, but were
not linked to the design concept and underlying functional
requirements. Agency staff tend 10 accept requirements of the donor
staff in this respect, even if they are less appropriate, because of the
political prioritics for the acquisition or continuation of the loan.,

The present general practice of irrigation engineers in keeping the
underlying functional requirements implicit, when proposing design
critcria and writing operation and maintenance manaals impedes
discussion, evaluation and adjustment of these requirements. No
learning processes can evolve and all kinds of myths about the
functionality of control and measurement structures petsist. The
persistence of this kind of “conventional engineering wisdom” allows
the determination of most functional system requirements by engineers
on their drawing Lables — whether in Sri Lanka or abroad — instead
of relating them to real-life requirements.
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6.

10.

The determination of the irrigation requirements of a turnout area
requires very accurate estimates of the different proportions of lowland
and upland soils, during the design stage. However, an accurale
assessment appears difficult in Sri Lanka due to the difficulty in
obtaining reliable survey and field-measurement data. Furthermore,
accurate measurement of lateral scepage can probably be determined
only during system utilization, which requires more gradual system
development and rehabilitation.

The managing agency and consultants were not made accountable for
the sustainability and actual functionality of their assumptions.
Instead, the managing agency and consultants adhered themselves
strictly to their terms of reference.

Despite the awareness among agency staff during construction of
Phase I that the plans to introduce subsidiary field crops and 1o achieve
very low water duties were unfeasible, the relaied assumptions
regarding the feasible command area were not changed for Phase Il
The related feasibility-level requirements to maximize the command
area and cropping intensities did not allow for such adjustments. Thus,
these very basic functions of the irrigation system were adapted to the
overall feasibility-level project decisions, even if unsustainable in view
of real-life requircments.

While many managing agency staff members were aware of the
theoretical nature of envisaged irrigation requirements and
rationalized design concept, this did not lead (o major adjustments in
the design concept, unless the donor intervencd. The ultimate
responsibility for providing these cngineering solutions (o managerial
problems was thus left to the donor.

In Kirindi Oya, all development works of the system were planned to
be implemented simultaneously without any assessment of real-tife
irrigation requirements. Designs of large parts of the command area
were completed without prior serious field-testing of these
assumptions. Even during Phase I, while the assumed watcr duties
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were increased, the actual irrigation requirements in Phase I areas were
not used as a reference. This led to many inappropriate canal and
structure capacities, consequent overloading and erosion of canals, and
breaking of control and measurement structures.

The donors’ practice of hiring outside consultants “1o get the job done™
may have some validity for construction targets. However, outside
consultants cannot ensure the required performance during system
utilization, because this is not their responsibility and is beyond their
control. Disappointing performance due (o inadequate management
cannot be solved by outside consultants, whatever organizational
structures, manuals or training are provided to them.

In contrast to the crucial responsibilities implicitly left o the donor
staff, their monitoring and supervision of the project were limited and
similar to interventions of a rather ad hoc nature.

The operation and maintenance manual envisaged the introduction of
fixed rotations to all canals and even to individual allotments in the
whole command area under water abundant situations. Such a strategy
attributed much weight to equity and water efficiency criteria, which
were not traditional in the allocation processes of the Sri Lankan -
irrigation systems.

The indifference of many engineers, institutionalized priority for
construction and other influences like seniority, unwillingness to
discuss their own profession or criticize colleagues, prevent an aclive
discussion and improvement of the present inappropriate design
concept, though many engineers are aware of its inappropriateness.
Thus, innovation and professionalization of appropriate irrigation
engineering do not take place.

The concept of the theoretical water requirements is usually not
considered separaiely from irrigation requirements. From the moment
waler was released from the head sluice upto its application by the
water user to his crop, a complex of internal agency processes and
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16.

interaction between the agency and the water users creale irrigation
requirements that appear to be quite different from those theoretical
water requirements. This difference is caused to a large extent by
managerial losses or requirements, It strongly suggests that the use of
the theoretical crop water requirements for assessment of system
feasibility and for the determination of functional system requirements
should betler be abolished.

The turnout concept is inconsistent with traditional and present waler
management practices at tertiary level. It assumes that the waler users
in a tumnout will cooperate in sharing water and saving water for other
subsysiems. Instead, one often discovers that these water users
working together only to get more water to their own-turnout. The
organization requires of the water users to cooperate in the envisaged
way and it also requires more management inputs by the managing
agency staff to limit water issues to these turnouts. As described in
Chapters 3 to 5, these inputs seem unfeasible in the S Lankan
managerial context without increased institutional support of the
managing agency as a whole. Another related inconsistency in the
Kirindi Oya system was that the improved water duties were to a large
extent based on this turnout concept, but only limited funds for
organizing the water users were made available.

CONCLUSIONS: SYSTEM UTILIZATION

The above section on systemn creation and maintenance has argued against
the prevailing design concept of the managing agency. However, many
sysiems have been built in Sri Lanka following this design concept and are
being ulilized. As is shown by this case study of the Kirindi Oya system, the
motivation and managerial capabilities of the staff of the managing agency
did not correspond to the underlying functional requirements and design
assumptions. This was aggravated in the Kirindi Oya, system because most
staff members were involved in construction activities which, in general,
received more interest and priority within the managing agency. On the other
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hand, several staff members of the Water Management Feedback Center
were well-motivated and could enforce at least some attention to the
allocation and water flow regulation processes. Without exceptional efforts,
substantial improvements of the existing system management cannot be
expected in the future, except for some increase in the on-the-job experience
of some gate tenders, and more attention to conveyance through the main
system. Therefore, the conclusions below are not specific to the Kirindi Oya
system in its commissioning stage, but have more general value, i.e., for the
utilization of all systems with a similar design concept in Sri Lanka. -

Seasonal Allocation Plan

1. The seasonal planning of the managing agency in the Kirindi Oya
system did not assess the demand side in terms of the preferences and
requirements of the water user representatives of the Imrigation
Management Division and the other agencies until the formal
precaltivation meeting, the Project Coordinating Commitlee meeting
and the cultivation meeting,

2. The lack of mutual adjustment of the parallel planning processes by
the Irrigation Department and the Irrigation Management Division in
the early stages led to divergent expectations toward the season before
the first interactions in the precullivation meeting and the Project
Coordinating Committee meeting.

3. Effective exchange of views between the Irrigation Department, the
water users and their representatives during the precultivationand the
cultivation meetings appeared impossible. Therefore, the divergent
expectations led to clashes during these meetings and frustrations on
both sides. Thus, the function of the cultivation meeting as a
decision-taking body (i.e., its legal status) was confused with that of a-
decision-preparation body — decision making involves decision
taking as well as decision preparation — which created problems and
frustrations for all parties.
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4.

The present seasonal and in-seasonal allocation processes were more
oriented to construction and maintenance priorities than o building
confidence, credibility and trust of the water users and the other
agencies in the Irrigation Department. An attitude of delivering water
as a service did not exist.

The seasonal allocation was approached more as a techaical issue (i.¢.,
matching supply with theoretical water requirements), and much less
as a managerial challenge. No active managerial approach regarding
the necessary interaction of the Irrigation Department with different
relevant agencies, the water users and politicians has been pursued.
Such an approach could have improved mutuat understanding and
made priorities and criteria of different parties more explicit.

Through this passive and technically oriented approach, the Irrigation
Department alone was responsible for the success of the season. But,
when the involved risks were explicit and accepted before the season
by these different parties and they compromised to some degree, less
conservative allocations might have become possible. (This does not
mean, however, that the Irrigation Department would not be
responsible for delivering the water according to the agreed plan.)
Moreover, experience should be built up by alt parties and not by the
responsible engincer alone, whose experience might be lost after his
transfer,

Staff members of all involved agencies were not accountable toward
the water delivery performance in terms of seasonal water duties,
cropping intensities and achieved yields. Neither did staff members get
any institutional support from the national-level officials in their
agencies o improve their performance in the scasonal planning,
Without such accountability and related institutional support, no
improvements of the scasonal allocation processes could be expected
through increased willingness and motivation of involved staff
members to seriously increase their efforts to augment interaction with
water users and coordination with other agencies.
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In-seasonal Allocation
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- Nobody was really responsible for reducmg or i:maung Wat;e wasu:
" within the distribatary channel or field channel' or ‘on-| ,

tenders were involved, to some degree, in coping- with

Staff members at higher levels seldom intervened in the dHiocationat ' =
field level, unless specific problems had arisen. They also wam no : 'f L

nol exist and it resulted in water wastage

undersupply at the tail of a systern or subsysténi even n

- water-abundant situations as in the Kirindi Oya system. ’I]_leqnly way."
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10.

11,

1o resolve this problem was through the involvement of higher-level
staff members in this matching of supply and demand to make it less
localized.

Separate organizational structures for conveyance and distribution
along the main system (e.g., the project-level Water Management
Feedback Center and the Resident Engineer’s office) were oflen
perceived as a solution to reduce localized favoring of demand at the
expense of conveyance to the tail. However, this appeared to be untrue
in the absence of any accountability of these organizational structures
toward the rclated water delivery performance.

The official rotational allocations were determined by higher-level
stalf members by means of the theoretical water requirements. These
rotational allocations were laid down in water schedules that were
fixed for the whole scason. In the absence of any information on the
actual irrigation requirements, these water schedules were of academic
value only, and might have deviated attention from the need to
determine the actual irrigation requirements.

Implementation of the scheduled rotational issues was not in the
interest of the individual water users, gate tenders and their
supervisors. It, therefore, required the strong hand of the Irrigation
Department to enforce them. Such enforcement occurred only in case
of water scarcity.

Superiors at the project site and headquarters seldom guided,
monitored, evaluated or stimulated their subordinates in in-seasonal
allocation and watcr flow regulation processes. It demonstrated the
weak institutional support or institutional disinterest in the
performance of staff members and in the resultant actual water delivery
performance. Performance of staff members in this area of concemn
depended mainly on their individual motivation.

Motivation to do a good job without this institutional support and with
opposition of collcaguces (when construction and cultivation interests
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12

13.

the individual farmers and the interference of polmcnans_

IRRIGATION DECISION-MAKING PROCESSES Ammmggs, L

.

performance), and the constant. possibility of mtprw;n' ns b

- conflict, with the water users who are seldom satisfied whalcver dle '

politicians, requires an unlikely individual motivation’ of the staff . |

member. A more likely choice for a responsible decision maker is. to'i_ S
maintain a low profile. Such an attitude will be stronger; dﬂring the

construction of the sysiem, but will continue after the Gi
completed, on account of other reasons mentioned before

-There was little awareness among the Irrigation Depanmenl staff

regarding the managerial aspects of the allocation processes: The:
managerial capacities in terms of specific managerial wchmques and_ :
attitudes were specially suboptimal in view of the complexity of these.
processes for less motivated subordinates, the mulutudeof mteresmofg'- )

“The water user groups can be viable, only if they play-a meamngful

role in the aflocation decision-making processes. This required

" increased management inputs from the staff to mteract with these -

groups, which is unlikely to come about without more accolmtabxlxty

of the staff toward the water delivery performance. Enforcement.of

this accountability by organizing the water users into gmups;s_unh Yo
to be successful, because of the inaccessibility of the daily.dllocation” -

and water flow regulation processes between different levelsof staff -

to people outside the managing agency. This inaccessil i :
easier for the agency staff to thwart the accountability- lowardthewatert
users.

Water Flow Regulation

1.

Experience with operational methods and water flow rcgulauon below :
the head sluice was found mainly in gate tenders. Gate te-nd ' Wi
expected to gain experience on-the-job.

No coordination of water flow regulation took place in the mam sys«tem B
of Kirindi Oya. .

fonis
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3.  Theoperational methods were determined mainly by the priority given
by the gate tenders and water users (o the distribution of sufficient
water through distributary channels. Conveyance along the main canal
had to be covered by extra allocations through the head sluice and by
incidental interventions of higher-level staff following complaints.

4.  Effective monitoring of actual water flows and water levels by
higher-level staff, for example, in case of water scarcity, was
complicated in most cases by water level fluctuations, unfamiliarity
with actual operational methods, broken measurement weirs and
backwater effects.

5. As for the in-seasonal allocation, institutional disinterest at all levels
in the water delivery performance led to an absence of technical and
managerial expertise in actual and more appropriale operational
methods and related managerial techniques and processes.

6.  Asintheallocation concern, the water flow regulation decision making
was characterized by a minimization of management inputs by the
responsible stafT,

RECOMMENDATIONS FOR DIFFERENT
MANAGEMENT CONCERNS

Opportunities for improvement of the managerial levels of perfection have
been indicated for all management concerns in the respective chapters in
terms of requirements concerning processcs and their managerial conditions.
In this section, specific recommendations for the diffcrent key
decision-making processes for all involved actors (i.e., the government, the
agencies and the donor), are added to the opportunities for improvement
given in different chapters. These recommendations evolve from the
conclusions given above.
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Desired System Objectives

1.

- such inflexibility and therefore seems undesirable. Flexibili

intensities, water duties, cropping patterns and time fegiiired {o

zonge,

IRRIGATION DECISION-MAKING PROCESSES AND CONDITIONS -~

Fixing of project objectives in terms of irrigated ex

these objectives at an early stage seéms undesirable
especially without an assessment of the sustamabnhty an
of these objectives at the time they are fixed. AnEIRR jnstabw

cutoff (i.e., 10% for the donor) for a large irrigation mvesuniént i

H .

all these project objectives should be maintained: dufq_!g_ esi
construction, and actual utilization of an irrigation system.:

. The EIRR should not be used for determining deslrable projecl__".:

objectives such as the cultivation of subsidiary field crops, but shouidff L
be used only for judging their feasibility. S o

The donor should not play any influential role in this decis:on mak;ng. :
but leave it to the national government, the agencaes
Without an active role of these parties; no ¢
accountabilily toward the project’ objectives is devek
Making accountability toward project objectives in the A
and long term, a requirement of the loan agreement should become a
major area of concern for the donor in general. The donor should limit =
its role 0 judging the feasibility within a framework of its other E
funding criteria {e.g., economic and env:ronmemal cmerla) I

Desirability of the system objectives or project objecuv

the relevant interests of the local community, local authorities an i
water users should be considered in this decision making 1o increase- -
their commitment and identification with pro_iect objecuve 7

Environmental sustainability should alsobe conmdered in lhisﬁecisn
making, especially for irrigation-cum-settlement sysﬁem AN
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Feasible System Objectives

1.

Conditions have to be created for the donor staff and consultants to be
more objective aboul the approval of a loan, if a project is unfeasible.
Staff and consultants should focus on the quality of their feasibility
and appraisal assessments, and long-term feasibility of approved loans,
rather than on the quantity of loans and adherence to loan targets.

Outsiders should not play an influential role in the decision preparation
of the feasibility level decision making. Instead, the national
government and the agencies should determine and develop complete
plans and, if required, submit these to the funding agencies. Distrust
of the objectivity of this assessment by these national partics —
reflected also in the reduced opportunities attributed by them to the
loan funds — is probably justified, but the funding agencies and their
consultants cannot play any other role for sustainable project
development and implementation than assessifig locally developed
plans in a way which is objective toward actual “selling” of the loan
or grant. [Influencing of project components by cutsiders has high risks
of leading to unfeasible project objectives. It also reduces the
identification and commitment of the national government and the
agencics with the project objectives.

Accountability and commitment of the national government and the
agencies should be built into feasibility and appraisal processes for
futurc loans, because so far these new investment opportunitics have
been given priority by managing agencies at the expense of sustainable
project achievement. This can be done, for example, through
comparing the water duties proposed in funding requests with water
duties actually achieved by the same agency, and limiting
improvement assumptions to 10 percent at most, unless past
performance of the agency allows for more. Because of their crucial
importance, the data on achieved performance should be
cross-checked by specially assigned objective consultants or “water
budgct accountants” (e.g., checking of flow and yield measurements,
calibrations of measurement structures and remote sensing of irrigated
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mamtenance levels) can be related to past perform

IRRIGATION DECISION-MAKING PROCESSES AND CONDF

areas). Similarly, all other assumptions involved in’the
assessment (i.e., implementation schedule, croppmgmtensm

. -project components or project concepts, — which hasi :

' _.'assessments Examples of the most. obv:ous requ’lm

.and Appraisal Reports. Risks used in the sensmwty
* represent all similar experiences of othier donors in th A
or region.

appropnate objectives and less comm:t.mem I shoui

respect are explicit statements regardmg the sxza
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6.

10.

The donor should develop internal quality control mechanisms for
feasibility assessments along the lines mentioned under item 3 (e.g.,
scparate divisions or staff members in the Operations and Evaluation
division, who also become accountable for the quality of the involved
assessments). Alsg, the donor should develop internal mechanisms to
evaluate the consistency in sequential feasibility, appraisal, monitoring
and evaluation assessments regarding key parameters like “with” and
“without” management inputs and capacities of agencies, water
delivery performance, command areas, cropping patterns and
intensities, implementation schedules, etc.

The EIRR should not be used as the only indicator for assessing the
feasibility of project objectives, because this allows for unfeasibility
and manipulation of the underlying assumptions. Instead, the
feasibility of, for example, availability of water resources, improved
water duties, envisaged cropping patterns and intensities, area {0 be
commanded, agricultural prices, maintenance funds, life span of the
project, the “with” and “without” yields, should be carefully assessed.

The EIRR should not be used as a major guideline for the identification
of feasible project components, which allows for making any project
proposal economically feasible, Instead, it should be used only for the
assessment of the economic feasibility of a plan, which is feasible in
other aspects.

Thearetical water requirements should be replaced by gross water
duties for specific locations. This also makes it easier (o recognize the
size of the assumed improvements compared to achieved gross values
in the region or country. The theoretical water requirements should not
be used for assessment of feasible improvements of water duties
without very explicit justifications and references (e.g., gross waler
duties achieved by same agency) to all involved assumptions.

The reliability of data used (e.g., data of soil, opographic and other
surveys, hydrological and climatological data, water and soil
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_ -+ .. Suitabilities) should be assessed and stated in Feasnb:htyand A;;’prai‘
~.. Reports. ‘ .

1L
.- feasibility and other advantages and disadvantages of
- should be reflected and a rude estimate of their EIRR qus
-feasibility and appraisal assessments. Though it does not mean tha

.- donor should interfere in political choices by the national goverm
. this procedure at least would permit that “politicatly-inspj

12» '\'_:
. government to determine if the 10 percent cutoff rate really e
-.the opporlunities of the investments in the countzy at lhp'f mgfm or
-. . investment decisions. _ Vi

13.

IRRIGATION DECISION-MAKING PROCESSES. AND mnpmws

M more than one option exists for a. speclﬁc project, the egono

should only be taken up in.full knowledge of- n
consequences” (ADB 1979, 79), S

A' mechanism should be developed by‘ the donor ofz.

The use of loan covenants by the donor for a “ntua;” a}iocanon of .
responsibility to the national govemment to solve major constmmts m: .

. .project feasibility should be abandoned.

14..

eras:blhty assessments should make explicit stalemems as~-10 wbnt

. -degree proposed project objectives have been d:scwed alc

15, .

. for assessing the feasibility of an irrigation sysiem. F example,
75 percent, rather than the 50 percent, dependable regi ]
. (i.e., not inflow) should be used. The functionality: of

supported by the local community and the water users.

The reliability of the assessment of water resources sh&uldget'

. Tesources in terms of the related cultivation risks should be made
- explicit and incorporated in the economic feasibility of lhe stfsm Tﬂ-?.'

- and cropping patterns. Different situations as well as l.hbi‘ acom}m‘

achieve this, the feasibility assessments should explic
cultivation risks incorporated in the operational studies
resources available in view of the achieved and assumed- wam du
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16.

feasibility should be calculated. The outcomes of such calculations
should be presented in the Feasibility or Appraisal Reports.

Sensitivity analyses should reflect all risks implied in the assumptions.

Functional System Requirements

1.

The managerial requirements should not be considered a variable, but
should form an integral part of the other perceived system functions.
The envisaged managerial inputs should be explicitly related to the
required commitment, motivation and willingness of the agency at
head-office, project and ficld levels. Similarly, assumed management
or labor inputs by the water users and assumed irrigation requirements
should be related to their acceptability to the water users. All these
perceived managementrequircments should be established prior toand
parallel to the establishment of other functional system requirements
and evolving design concepts and criteria.

The feasibility-level estimate of the irrigation requirements, command
arca and cropping pattern and intensities should not influence the
decision making about the corresponding design-level values, if these
do not correspond to realistic requirements. More conservative
feasibility-level estimates are required to allow more flexibility during
system design, development and rehabilitation.

“Blueprint” type approaches (i.c., theoretical water requircments,
rationalized layout, turnout arcas, increased densities of flow control
and mecasurement structurcs) 10 establish functional system
requirements and design criteria should be abandoned, because they
do not reflect the system and subsystem specific requirements of the
local communities, the agency staffand the water users. Neither should
design criteria be copied from international text books or
“conventional engincering wisdom” without explicit reference to their
functionality within the Sri Lankan context in gencral, and in the
envisaged system or subsystem in particular. More explicit references
should be made to the subsystem specific requirements, and envisaged
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design solutions, in view of the requirements of different'staff:

of the managing agency, the local comminity and the w&%ei' sers.

The donor staff and consultants can and should play afacﬂimung ro‘ie- S | -

only in the decision-making processes about the functxonai sy"
requirements (e.g., irrigation requirements, feasible level of «
over water flows, cropping patterns, telaied managerié? :
and motivation, system layout, functions of existing agd ‘
intermediate tanks and nonengineering functions like b

~ drinking water). To increase the functionality and suswinsfbﬁiiy of the: '_'::- S

~ perceived requirements as well as the related feeling of tEspotisibi

_ and accountability of this agency, the managing agency-iise

”“take the lead and play the major role in thi§ decision m X
~of the agency to play such roles should be congidered a1 of the

~ government and the agency for outside project fundlng_ : pense
" of project functionality and sustamabﬂuy ' e

The government, the Irrigation Department and thc relevam agencxes- S

- should make the functional system requirements exphc;t If they lack--- :
. specific expertise, they should initiate the hiring of out i '
. for the identified functional system’ mqulrcmems “These;

) should be translated into clear responsibilities of the Inﬁgauon.’-:' L

.- Department and other relevant actors,

The preparation of an Operation and Mamtenance manual wuhff

guidelines for utilization of an irrigation system after oonsm;cuon {s:'_ o

-« completed means that the functional system requiremems are’.

- determined “after the meal.” This seems 10 be a waste of mongy. The *

; different functional system requirements should be ma!t;hed into'a -

. feasible -overall design concept before and. durmg dgmgn and-
- construction. L s

In'the establishment of appropriate functional system rcqutrémems e

system requirements and prefercnces from the point of e\w of the o :

"locat and farming commanity and local politicians' (e:f

requirements, cropping pattern, bathing and drmkm ?'water R
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10.

11.

12,

groundwater table, other functions of existing or new intermediate
tanks and system layout) have to be considered to a certain extent. This
would require more comprehensive and complex decision-making
processes, which in turn requires a more gradual development of the
system. ‘

Functional system requirements and design criteria should be
determincd on a representative pilot basis, and adjusted 10 these
experiences or, even better, should be related to real-life requirements
while gradual developmentor rehabilitation of the command area takes
place.

Time pressures will favor “blueprint approaches™ and will reduce the
nced and utility of interactive processes required for assessing the
system’s required functions.

Accountability toward the sustainability and functionality of the
system requirements should be built into these decision-making
processes. This requires more explicit references to the functional
requirements behind design concepis and criteria, related . past
experiences, acceplability of functional requirements, feasibility and
sustainability for the local community, the system managers and the
waler users.

The donor should not enforce anything on the government or the
agency (e.g., cost recovery, cultivation of subsidiary field crops), if
they have no time to monitor and evaluate these activities. Instead, they
should leave the determination of functional requirements to the
agencies themselves and limit their own involvement 0 an unbiased
feasibility assessmenL.

The lack of consideration of the human factor in the theoreticat water
requirements makes them an inappropriate concept for the
determination of the irrigation requirements in small-holder irrigation
systems. As for the determination of the feasible system objectives, the
use of feasible system objectives without explicit justifications and
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- references (e.g., achieved gross water. duties) to

13,

Seasonal Atlocation Plan

L

. ..the delivery of water, it does not necessarily. have 1o,
-responsible for the scasonal allocation decisions and the

- used for the pure design processesonly. Design processes hav
.. -inline with already defined system-specific functional

“agencies, by the managing agency at an early siage of th

. : Division for this purpose or whether to start on its owiti
+~The“myth” that the cultivation meeting is a decision‘prepuratic
- instead of a decision-taking body, should be exposed to
‘planning. The meeting should be formalized as an extek
(., unrepresented in the final decisions) waler user discontent;
may be fed back to the Ministry of Lands and Land Develg

- relevant Depariments through the minutes or other means.

| The -Irrigation Department staff should be:made: aware f.:."a‘m'd
- stimulated to consider the seasonal allocation .planning a‘mat RJIC

IRRIGATION DECISION-MAKING PROCESSES ANG. GONDI]

assumptions should be abandoned.

The Technical Guidelines of the Irigation Deparimon
improved in line with more appropriate design concepts

Seasonal planning requires the assessment of the demand. i
preferences and requirements of the water users and:

enable early adjustment of expectations and plans t6-w

To this end the Irrigation Department should deterriing 7
which it wants to use the initiative of the Trrigation M

parties. The persistence of this myth leads to confusior
degree to which water users are involved in the seasonal

and decision-taking body with an additional function to hear

challenge rather than a technical problem,

While the Irrigation Department will always have 16 be resp

success or failure of the season. The other interested parties could b
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involved in the determination of acceptable risks and compromises
achieved.

5. Improvementsinmanagementinputs, managerial atitudes, interaction
with the water users and subordinates, information flows and
allocation strategies — all these scem to depend on the more basic
precondition of more commitment and accountability of the staff
members of the Irrigation Department, the Irrigation Management
Division and the Department of Agriculture for their contributions
toward seasonal water duties, cropping intensities and yields, Priority
for improvement lies with building up such an cverall institutional
support to the seasonal allocation performance. This will have to be
initiated and developed by the respective head offices or the
government rather than at project level.

In-seasonal Allocation

1. Economizing on water usc and improvement of the water delivery
service would only be possible, if higher-level staff members of the
Irrigation Department will get themselves involved in the in-seasonal
allocation and water flow regulation processes below the head sluice,
Their involvement would improve the coordination of these decisions
over the system, and also would lead to improvement of these decisions
themselves. Further, it would stimulate the field-level staff as well.

2. Improvements in water delivery will require regular demand
assessment during the season. This requires more management inputs
and more interaction with the water users. As there is a large number
of water users in a small- holder system like Kirindi Oya, the Irrigation
Department should support and strengthen the organization of the
walcr users into viable groups with representative group leaders.

3. Improvement of these processes will require a change of the present
institutional support by the Irrigation Department for staff members at
different levels involved in in-scasonal allocation and waicr flow
regulation. Morcover, accountability and responsibility of these staff
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- members at different levels toward the water delivery: perfoin

have to be built up within the managing agency T.;l]:'

i LEr: dchvery
responsnbmty for the Res:dcnt Enganeer s office facahtatas;im-lack of

- hlerarchlcal authority should bc allocated to the Waler Managemenl o

-comparison to more localized interests.

- regarding the in-seasonal allocation and water -flow:reg
‘Training Needs Exercise may help improve this awareness well {

Feedback Center, which represents system-wide m' 1ests m-j. '

The use of the theoretical water requirements for 1n-seasonal allocauon E
decision making should be made subord:nate to the ass;:ss; it
actual demand.

_The implementation of rotational water dehvenes':-,should be;___'_

envisaged, only if the agency has a commitmen

--enforcement. At present, this commitment does xlé_t‘ and:
- enforcement of rotations occurs, only if physical constraints (cg 1
. «<anal capacities, water scarcily) impede on-demand deli :

As for the seasonal allocauon planning, the Irrigation De ent staff" .
should be made more aware of the managerial aspec;sl Jof their Sobs

the awareness about the required managerial techniques: and gt_tit_udes.g‘j -

Water Flow Regulation

1.

Improvemcm of the water flow regulation requlres the mvolwemem of
staff of levels higher than field staff to guide, monitor: a: :
-field staff in this area of concern. . .
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2. Moreattention of the Irrigation Department is required in systems with
similar design concepts like the Kirindi Oya system for the conveyance
through the main system, especially with respect to the stabilizing of
water flows. This can be done, for example, by means of strict
separation of staff responsible for conveyance and distribution from
staff responsible for regular monitoring and evaluation of the scparate
contributions to the resulting actual water levels in the main canal.

3. More accurate water flow regulation will require more accurale
discharge measurements, which necessitates staff gauges or
measurement structures that are calibrated more regularly.

4.  Anincreased level of perfection of the water flow regulation seems
unlikely without better overall institutional support and accountability
to the water flow regulation performance of the Irrigation Department
staff. As for the seasonal and in-seasonal allocation concerns, this
accounfability should be initiated and developed by the Irrigation
Department head office or the highest-level policymakers rather than
by the project-level management.

RECOMMENDATIONS FOR RESPONSIBLE
ORGANIZATIONS

Priorities for Improvements in Irrigation Management

Prioritizing among the areas of concern and the given opportunities for
improvement should evolve from internal decision-making processes,
strategic exercises or the like, within and between the managing agency and
the Government of Sri Lanka rather than from outside. In addition, the donor
could derive some opportunities for improvement with respect to its role in
these decision-making processes.

The eartier section of this chapter on the overall picture of irrigation
management disclosed the inconsistencies between different key decisions
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in-irrigation management. That these inconsistencies dre sb #xce
been possible through the almost complete sbsence: of &
toward the water delivery performance in all the key areas o
lack of accountability and responsibility in systein création
conceming the water delivery performance is thé crux of the ¥
management problem; it dominates all key dec:s:on makmg W
the waler delivery. wh

The lack of motivation and willingness of the agency staff 1o increase thei
mmagement efforts in the water delivery aspects of system
creation is due ultimately to this lack of accountability and
the managing agency as a whole toward its water delivery petfotini;

Theagency-wide priorities for construction activities and rela
make these system creation and rehabilitation processes the m
only, likely starting point for building such accountabifit
leverage: provided by these funds. A more objective assess
potential irrigation managementperformance during the systeni
rehabilitation processes can be a first step in giving some valy
resource which is not attributed any value in irrigationat present; /

Involved agencies, the donors and politicianis should : developfm .
long-term commitment to improve the contribution of the system creation. - -
decision-making processes to the long-term system performance and: _
‘'sustainability. The present decision-making processes attributé very im!ef
value 10 system sustainability and performance, and tlus method as:
changed by the involved parties. This last section gives 1
for the different actors involved. :

Managing Agency

In all cases, it will be the Irrigation Department that has to play_'a mag
inimproving processes of allmanagement concemns, Thlssheuid
possible improvements in the level of perfection of the de;
feasible system objectives and functional system rcquuemems,.
of its familiarity with the managerial situation in its own irri
It should also be the leading agency for prioritizing amon,
opponumues for improvement of the different areas of conceri 4
in chapters 6 and 10. .
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If the managing agency itse}f would initiate such processes, many chances
of success exist to make its feasibility assessments and design concepts more
appropriate, which may require stratcgic planning exercises of different
levels of staff, and possibly other relevant aclors, to evaloate the
appropriateness of many internationally accepted techniques (e.g., EIRR,
theoretical water requirements, operational studies, rationalized layouts,
parallel field channels and “one-off” concept) for the Sri Lankan situation.
System creation and rehabilitation should become more appropriate and
cost-effective, for example, by approaching it on a smaller, less
capital-intensive and more gradual scale; integrated river basin development
and management (c.g., reuse of drainage water, suitable command areas and
smaller dams) should replace capital-intensive large-scale blueprint
approaches which arc based on unfeasible management requirements. The
required management inputs should be matched with feasible levels and
opportunilics for investments assessed in a more objective way.

Atthe same time, improvements in the utilization of existing sysicms may
be initiated and it may rcquire a similar, and partly overlapping, stralegic
exercise by different levels of staff, and possibly by other relevant actors. Or,
working groups may be started to deal with specific management concems
like the system creation concepts, the seasonal allocation, the in-seasonal
allocation and water flow regulation,

Thus, more explicit definitions of generalized functional system
requirements for the Sri Lanka situation will be required (e.g., motivation
and managerial capabilities of staff, management intensiveness, desired
degree of controllability over water flow and related costs, vulnerability to
political intervention, and ecological, cultural and other functions of the
system, elc.).

The Government of Sri L.anka

It seems, however, that improved performance and related increased
management inputs during sysiem utilization are hard to achieve within the
present managerial situation in Sri Lanka, and without more political priority
for structurally improved water delivery performance.

Therefore, the managing agency may not be willing to initiate the
alorcmentioned processes without specific requirements of the Government
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of Sri Lanka for it to become more accountable to the water’ dehvaryj
performance of the system, especially at- the time of invésimerits Tﬁe'
aforeméntioned recommendations for the desired and feamble sy
objectives and functional system requirements may be pr:ked ip by fhe
government to make the managing agency more accountable, The
govemment may focus in this respect on the more explicit definition. of thid
desirability, feasibility and functionality of a specific system devewpmgﬁt :
and design concept by the managing agency and other relevant ’agenélés

before approving it to be submitted to extemal funding agencieé Ifthe

government does not require such explicit statements, it will be verydifficilt
to judge the desirability, feasibility and functionality of a‘ proposed
investment in this professional domain of the engineers. '

In addition, the government might consider it desirable ‘10 1mplelﬁem'-
changes in the organizational setup of the agencies through for exarhple _
privatization to make the agencies more directly accountable’ to mvestmems
and the evolving of water delivery performance.

As regards existing systems, the government may want to ‘develap
accountabllny toward the investments made within the managmg agéncy by _
requiring changes from the managing agency to develop respmstbiﬁty,
accountability and institutional support for staff involved i in allt)canan anﬂg '
water flow regulation processes. -

S

The Donor

Because of the major opportunities presently provided by the donor funds
for politicians and involved agencies, it is not unlikely that polmc:ans, the -
govemnment and the agencies lack the will to initiate such required processes
as long as these funds continue to be available in an unconditional mode. In
that situation, the donor has a major responsibility in enforczng more
accountability of the agencies toward their irrigation investments.

‘Political priorities in all countries are often oriented to the short term. Tha
donor funds allow the politicians to start up projects that have high v:abilm? .
and prestige in the short run, despite reduced opportunities- i ﬂle shon.
medium and long term, as has been the case for the Kirindi Oya pro}ect The
donor bears a responsibility in this respect as far as it provides‘an wamal '
assessment of the economic feasibility of the envisagéd” 1mgat1(m
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investments. Given the short-term political and agency priorities to obtain
these funds, it seems to be of utmost importance that the donor should give
an objective and reliable picture of this feasibility. It will be only in that way
the donor allows itself, the politicians and agencies to make decisions on
irrigation investments, which are essentially always politically inspired, in
full knowledge of their economic consequences. Several ways o improve
the present feasibility assessments by the donor have been described earlier
in this chapter.

This paper strongly suggests that the donor itself cannot be involved in
the design of system objectives and requirements, which are so detailed that
desirability, feasibility and functionality assessments and their monitoring
and evaluation would become a major problem. Rather, it should restrict
itself 1o general, but very clear and explicit performance objectives and
requirements, and use these to assess the feasibility of proposed projects and
their performance.

Specific requirements for the donor to use indicators can be derived from
the aforementioned recommendations for the desired and feasible system
objectives and functional system requirements. As long as the donors will
fund irrigation investments without such requirements, the required
responsibility and accountability processes within the government, the
irrigation and the other agencies seem less likely to occur, because of the
very limited value attributed to water by any of the involved parties. Different
attempts of the donors to improve Lhe water delivery performance by way of
provision of water management consultants, writing of Operation and
Maintenance Manuals or supporting IIMI research projects are
acknowledged; but they will have limited effect without an increased value
attributed to water by the managing agencies.
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ANNEX I

Levels of Perfection of
the Irrigation Management Concerns

THE ANALYSIS OF an irrigation organization with respect to irrigation
management concerns or key decision-making processes, will probably lead
to the conclusion that conditioning is required for improvement of the mutual
adaptation of their technical and managerial aspects. However, these
concepts do not provide for criteria to choose among different conditioning
alternatives. Kampfraath and Marcelis (1981) have identified four criteria
for that purpose that together form the basis for the concept of “levels of
perfection.”

These criteria are derived from the decision-making processes:
systematics, feedback, foresecing and integration, Decision-making
processes are essentially processes of transformation of the “resource”
information into decisions. The quality of the decision is then determined by
two dimensions, namely 1) what information is taken into account, and 2)
how that information is processed. The first dimension can be split up into
three criteria:

* 1In fact, a decision is a position with respect to future action, so that for
making that decision “foreseeing” (i.e., the degree to which decision
making foresee the scope of the decision} influences the quality of the
decision.

*  Another element is the influencing through and of other processes. A
position in the area of seasonal planning has consequences for the arca
of maintenance, for example. “Integration” (i.., the degree to which
problems are seen in a wider perspective before the decision is made)
is used as a criterion for this aspect.

* The position will only have actnal consequences, if the de facto action
has commenced. Up to that moment the position can be revised based
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on information of the past; the quality of the position dependsonme e
level of “feedback” (i.e., the degree to which the decisions made are’ S
tested continuously for their appropriateness). SRR

The second dimension refers to the first criterion, “systematics™ (ie., the: -
degree to which decisions are made following a more or less fixed pattern)

These criteria can be used for describing the quality of decisions and thus ~ ~
of the management concemns. The level of perfection is derived from those
four criteria through the attachment of an estimated quantitative label
different qualitative levels of those four criteria, as shown in Tabie L onp
13 of Chapter 1. The levels of perfection of different irigation
concerns and key decisions used in this paper have been deiiv

1 and are listed in this Annex.

STRATEGIC CONCERN: DESIRED SYSTEM OBJECTIVES

0-20%/VERY LOW: The establishment of the desired syster objectives'is
without considering the likely sustainability of these objectives during the life
theenvisaged invéstments. No feedback from the existing local compmunity, thefu
beneficiaries, the separate agencies and individuals in those agencies; He 1664l
national politicians, the consultants and donors with respect o the dasifibil .
accepiability of the identified desirable system objectives takes plave.’ o' viles -
support this decision making, but a certain routine may exist. - . .5 1

20-40%/LOW: Necessities for short-term sustzinability of the desuedsy;wm P
objectives during the life-time of the envisaged investments are incorporated.
Irregular feedback from the existing local community, the future beneficiaries, the -
separate sgencies and individuals in those agencies, the local and nationatpoliticians, .~ -

the consultants and donors with respect to the desirablity and accepts of the .
miost important desirable system objectives takes place. Broad rule et this
decision making. : =

40-60%/AVERAGE: Priorities for the short- and long-term’ sustainability of the
desired system objectives during the lifetire of the envisdged investiments are .
considered. Regular feedback from relevant parties like the existing localgofmunity,
the future beneficiaries, the separate agencies and individuals in those agencics, the
local and national politicians, the consultants and donors with respect 10 the.’
desirability and acceptability of (for them) relevant system objectives takes place, - -
The preferences and requirements of these groups with respect fo, hesystem
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objectives are considered. Rules support important aspects of this decision making,
¢.g., the determination of the district and national, social and economic opportunities
for the investments.

60-809%/HIGH: Foreseen developments that will affect the short- and long-term
sustainability of the desired system objectives during the lifetime of the envisaged
investments are considered. Frequent feedback from relevant parties like the existing
local community, the future beneficiaries, the separate agencies and individuals in
those agencies, the local and national politicians, the consultants and donors with
respect to the desirability and acceptability of (for them) relevant system objectives
takes place. Important preferences and requirements of these groups with respect 1o
the system objectives are incorporated. Procedures in terms of combinations of
mutually attuned rules support this decision making.

80-100%/VERY HIGH: Expected developments that will affect the shost- and
long-term sustainability of the desired system objectives during the lifetime of the
envisaged investments are reviewed and considered. Continuous feedback from
relevant parties like the existing Jocal community, the future beneficiaries, the
separate agencies and individuals in those agencies, the local and national politicians,
the consultants and donors with respect to the desirability and acceptability of (for
them) relevant system objectives takes place. All relevant preferences and
requirements of these groups with respect to the system objectives are incorporated.
Ralanced systems of mutually attuned procedures support this decision making.

STRATEGIC CONCERN: FEASIBLE SYSTEM OBJECTIVES

0-20%/VERY LOW: The assessment of the feasible sysiem objectives is ad hoc
without considering their likely sustainability during the lifetime of the investments.
No feedback is obtained from relevant agencies, publications, local communities oz
beneficiaries regarding the appropriateness of the feasible objectives. The mutual
influences between different feasible objectives as watershed management, damsites,
command area, suitability of soils, water delivery concept, water duties, cropping
patterns and intensities, maintenance, settlement and environment are notconsidered;
mono-disciplinary feasibilities dominate the decision making. No rules exist
regarding the determination of the feasible objectives but a certain routine may exist.

20_40%/LOW: Necessities for the short-term sustainability of the feasible system
objectives during the life-time of the envisaged investments are incorporated.
Obvious experiences of rclevant agencies, publications, local communilies or
beneficiaries regarding the appropriateness and the feasible objectives are processed,



Convincing mutual influences between different feasible objectives i
watershed management, dam sites, command area; suitability of 501
concept, walter duties, cropping patterns and intensities, maintén#ii
environment, eic., are incorporated. Broad rules (e.g., steps io be taken
used, consultations required, level of agrecmem of differem gtou"
decismn ' making.

40—60%]AVERAGE Priorities for the short- and long-term sustamlsimy Eahg oo
feasible gystem objectives during the lifetime of the envisaged i
considéréd. Regular feedback of important informationregarding the s
the feasible objectives is considered. Directly related mutual influentss
different feasible objectives as watershed management, dam sites,

suitability of soils, water delivery concept, water duties, ‘cropping - pitts
intensities, maintenance, settlement, environment, etc., are considered. Rules (6,
steps 10 be taken, criteria to be used, consultations required, level of Apresment
different groups) support important decision-making processes regardirig thé fogéibilé
objectives. 60-80%/HIGH: Foreseen developments that will‘affect the shof:
long-tettir sustainability of the feasible system objectives during the lifétim
envisageéd investments are considered. Frequent feedback of i
information regarding the appropriasteness of the feasiblé objectives'is
Importantmutual influences betwaen such different feasible objectives:
management, dam sites, command area, suitability of soils, watet deliv
waterduties, cropping patterns and intensities, mainténance, seltlemierit, v ironite :
etc., are mcorporaled Procedures in terms of combination of mutually: attuned mles :
support important decision-making processes regardmg the feamble objecuvcs -

80-100%/VERY HIGH: Expected developments that w1ll affect the shon— and °
long-term sustainsbility of the feasible system objectives during the lifétime 5t the
envissged investments are reviewed and considered. Contimious fosdb
relevant: information regarding the appropriateness of the feasible objectivis’
considered. Al mutial influences between such different feasible: objéetl

watershed management, dam sites, command area, suitability of soils, water deli
concept, water duties, cropping pattemns and intensities, maintenancs;: sbitlé
environient, etc., are incorporated, Balariced systems of mutually atturied prot

support amponant decision-making processes regardmg the feaslble ob 2

STRATEGIC CONCERN: FUNCTIONAL SYSTEM REQUIREHEW'

O—ZO%NERY LOW: The decision making about the functional requrm*i'nen
hoc and dbes not foresee the sustainability of these requirements (e.g:, in case of ¢
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diversification, after degradation of parts of the system because of lack of
maintenance) during the lifetime of the envisaged irrigation system or the involved
components. No feedback of the local community and system managers regarding
the appropriateness of the functional system requirements takes place. The decision
making about the functional requirements does not try 1o integrate the irrigation and
nonirrigation preferences and requirements of local community, water-management
staff, politicians, future settlers, and (national or regional) agricultural interests
together with the engineering interests. No rules exist regarding the determination of
the functional requirements. A certain routine may exist.

20-40%/LOW: The decision making about the functional requircments considers
necessities regarding the sustainability of these requirements (e.g., in case of crop
diversification, after degradation of parts of the system because of lack of
maintenance) during the lifetime of the envisaged irrigation system or the involved
components. Feedback of obvious experiences of the local community and system
managers regarding the appropriateness of the functional system requirements takes
place. The decision making about the functional requirements considers convincing
subsidiary influences in terms of irrigation and nonirrigation preferences and
requirements of local community, water managementstaff, politicians, future settlers,
{national or regional) agricultural interests and engineering interests. Broadrulesexist
regarding the determination of the functional requircments.

40-60%/AVERAGE: The decision making about the functional requirements
considers priorities regarding the sustainability of these requirements (e.g., in case of
crop diversification, after degradation of parts of the system because of lack of
maintenance) during the lifetime of the envisaged irrigation system or the involved
components. Most important experiences of the local community and the managing
agency regarding the functional system requirements are considered. The decision
making about the functional requirements considers directly related influences in
terms of irrigation and nonirrigation preferences and requirements of local
community, water management staff, politicians, future settlers, (national or regional)
agricultural interests and enginecring interests. Important decision-making processes
regarding the functional requirements like the number and sites of intermediate
reservoirs, the determination of peak irrigation requirements to certain subsystems,
the required controltability over water flow, ete., are supported with rules.

60-80%/HIGH: The decision making about the functional requirements considers
foreseendevelopments regarding Lhe sustainability of these requirements {e.g., incase
of crop diversification, after degradation of parts of the system because of lack of
maintenance) during the lifetime of the envisaged irrigation system or the involved
components. Most experiences of the local community and the managing agency
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regarding the functional system reqmrements are considered. The dsclslon,
about the functional requirements incorporates important mﬂumcmg factors
of imigation and nonirrigation preferences and requirements of local ca
water management staff, politicians, future settlers, (national orregional agricul
interests as well as the engineering interests. Most decmmn—mdﬁx! . PROCR
regarding the funcuonal requirements like the number and sues o

subsystems. the required controllability over water flow, elc., are suppomd '
combinations of mutually atiuned rules.

syslcm because of lack of maintenance) during the lifetime of iheenv;saged imgm
system or the involved components. All relevant experiences of the local coni '
and managing agency regarding the functional system requirements aré eon: il
The decision making about the functional requirements incorporates all mﬂuennnfg?_
factors in terms of irrigation and nonirrigation preferences and requirements of local
community, water management staff, politicians, future settlers, (national orregmnﬂ}' -
-agricultural interests and the engineering interests. Decision-making processss.
regarding the functional requiremenis are supported by balanced syslemsof!mmmlly s
attuned procedures. :

ALLOCATION CONCERN: SEASONAL ALLOCATION PLAN -

0-20%/VERY LOW: Seasonal allocation planmng regnrdmg water dunes,_,_,'
patiern, cultivation calendar, irrigable area and cultivation risks. for
subsystems takes place ad hoc. A certain routine may exist. Few ry
planning. Related decision making by the Department of Agriculture, the waler users.
and the maintenance planners is not considered. Performance evaluauon lhrough-'
complaints.

20-40%/LOW: Seasonal allocation planning considers, 1o some degree, the svilable
supply during the season for the different subsystems. Cultivation risks are not -
quantified. Rules of thumb are used for the seasonal assessment of - supply apd
demand, and allocation planning. Convincing influences of dacxston making by 1he '
Department of Agriculture, the water users, the polilicians and the' naintenance:
planners are incorporated. Performance evaluation through complamts
registration of final scasonal plans.
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40-60%/AVERAGE: The available supply during the season for different
subsystems is assessed and priorities are made regarding the allocation parameters
(i.e., irrigable areas, cropping pattern, cultivation calendar, water duties and
cultivation risks). Cultivation risks are quantified. The consequences of this season’s
allocation decisions on future expectations are, to a certain extent, considered a more
active allocation strategy. Rules support this decision making. Directly related
decision making by the Department of Agriculture, the water users, the politicians
and the maintenance planners are considered for the matching of supply and demand.
Performance evaluation through registration of final plans and comparison with
important earlier experiences, and regular monitoring of actual implementation.

60-809/HIGH: The available supply during the season for different subsystems is
assessed and priorities are made regarding the allocation parameters, considering their
consequences for future expectations, for important subsystems in view of the
allocation strategy for these subsystems and the overall system. Cultivation risks and
water duties for subsystems are quantified. Procedures of mutually attuned rules
support this decision making. Important influences of decision making by the
agricultural department, the water users, the politicians and the maintenance planners
regarding different subsysiems are incorporated in the matching of supply and
demand. Performance evaluation through comparison of final pian with earlier
experiences for different subsystems, and frequent monitoring and evaluation of
actual implementation.

80-100%/VERY HIGH: The available supply during the season for different
subsystems is assessed and priorities are made regarding the allocation parameters,
considering and reviewing expected developments during the season and their
consequences for future expectations in view of the allocation strategies. Balanced
systems of mutually attuned procedures support this decision making. All relevant
decision making by the agricultural department, the water users, the politicians and
the maintenance planners regarding different subsystems arc incorporated in the
allocation decisions. Performance evaluation through comparison of final plan with
earlier experiences for all subsystems, and continuous monitoring and evaluation of
actual implementation.

ALLOCATION CONCERN: IN-SEASONAL ALLOCATION

0-20%/VERY LOW: Litle cffective planning of the in-seasonal allocation is done;
actual in-seasonal allocation with respect 1o operational targets for conveyance and
distribution, cropping pattern, cultivation calendar, irrigable area and cullivation risks
for different subsystems takes place ad hoc, while incorporating urgencies. A certain



routisie may exist. Few rules guide this planning. Decision making by thé tvats
and the Department of Agriculture is not comsidered -in the safficial:alk
decisions, if any. Gate tenders determine, to a large degree, the:
whereby often the conveyance along the main system. i& neplect
evaluation through complainis. No reliable or effective feadback
hierarchical Jevels on the actual realization of the 0peranonal targets
and oonveymwe for different subsystemis.

20—40%ILOW Short-term pianning of in-scasonal nllocanoncomdenngnenessim_

and urgencies. Rulcs of thumb are used for the in-seasonal assessiieit uypl '+
demand, and allocation planning. Convincing influences of decision m ! ;
water ‘users, the Department of Agriculiure and -the politicians’
subsystems are incorporated. Gate tendeis take allocation” !
independently, and partly on instructions. Operational targets for distribution
conveyance only for urgencies separately considered. Perfuml‘mc' ik
through complaints and registration of final allocation plans (ii&;; watk
Feedback on realization of the operational targets for distribution. and:eonileym £
different subsystems takes place for obvious points. in the- (sub)sys )

40—60%IAVERAGE Regular (e.g., weekly or biweekly) plannmg'" o
allocations. The consequences of allocation decisions.on future eipécuuonsm lb: '
some degree, considered. Foreseen supply and demanid changes during Al
the operational targets for diswibution and conveyance for the different sn"b i
#re considered in the allocations. Rules supporl this ‘decision mﬂdngi:'
targets forconveyance to the tail end of the main canal andother impoitantsubsy
are incorporated in the matching of supply dnd demand. Directly el EREEE
makirig by the water users, the Department of Agriculture and:the ;mimmm w
considered for the matching of supply and demand. Gate tendérs: takeallbe
decisions which conform to water schedules and related instructions P e
evaluation: through the registration of water schedulés and compatison wﬂh m’qiqrtmt o
earlier experiences, and regular monitoring of dctual tmplementatmn ofmast
impontant operational targets. Regular feedback of effective rainfall for
important subsystems is considered in allocation schedules. Expenencer
allocations is laid down in records (e.g., dalabase and seasonal reports)

60-80%/HIGH: Planning through frequent scheduling’ of- allocations mdfﬁ?awm
subsystems. The consequences of allocation decisions on future cxpeclauﬁns are L
considered, Foreseen supply and demand (e.g., probable éffective Has
during realization of the operational targets for distribution and mh%@ym aLfor
different subsystems are considered in the allocations. Combinaions of it

attuned rules suppart this decision making. Most relevant decision miskin
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water users, the Department of Agriculture and the politicians are incorporated for
the matching of supply and demand. Gate tenders take allocation decisions, which
conform to water schedules and refated instructions. Part of the instructions include
standard practices in terms of operational methods and procedures. Operational
targets for distribution and conveyance are considered separately. Performance
evaluation through frequent comparison of actual implementation with the scheduled
operational targets for conveyance and distribution for different subsystems. Frequent
feedback regarding demand includes effective rainfall for all important subsystems.

80-100%/VERY HIGH: The actual allocation is laid down in the water scnedules.
The gate tenders allocate accordingly, which conform to standard practices. Expected
developments regarding supply and demand for different subsystems during the
actual realization of the operational targets for distribution and conveyance for
different subsystems are reviewed and considered. Most sudden demand changes are
thus covered in a consistent and reliable manner. Balanced systems of mutually
atluned procedures support this decision making. All relevant decision making by the
water users, the Department of Agriculture and the politicians are incorporated in the
matching of supply and demand. Performance evafuation through continuous
comparison of actual implementation with the water schedules for conveyance and
distribution. Deviations and delays are reported and registered.

WATER FLOW REGULATION CONCERN

0-20%/VERY LOW: Hardly any preparation and calculation with respect w
operational methods and plans take place; they are cstablished ad Aoc and hardly
foresee the consequences for upstream and downstream waler levels in the main
system. No rules support this decision making, but a certain routine developed
through on-the-job expericnce may exist. No feedback takes place regarding
operational methods used. Any coordination of the operations of different structures
hardly exists along the main system. Time required for the operations is not
determined in advance. Division of work is done by gate tenders themselves.
Performance evaluation by complaints and by some monitoring of time spent.

20-40%/LOW: Some preparation and calculation with respect to operational methods
and plans are done by supervisors (e.g., determination of approximale time and size
of flow variations along the main sysiem). Necessities with respect w the conveyance
of resulting upsiream and downstream water levels are considered in the operational
methods and plans. lrregular feedback takes place regarding the most obvious
cxperiences withoperational methods and stabilization. Convincing influences of the
operations of different structures along the main system on the stability of the water



286 o anm;x

levels are incorporated in the different operational methods. Broad reles stmpmllus__
decision making. Time required for the operations is éstimated in advance: Division

of work is done partly by gate tenders themselves and pardly. by their supervisor:
Performance evaluation by complaints and by monitoring of time spmtbysﬂipeﬂ o,

40-60%/AVERAGE: Part of the preparation and calculation
operational methods and plans is done by special staff of higher }n‘
Priorities withréspect to the conveyance of resulting upstream and do 1
levels are considered in the operational methods and plans R&gulnr f j_ :

influences of the operations of different structures along themam sy
levels are incorporated in an operational plan. Rules support this ¢
Time required for the operations is calculated by means of hxstonca],
of work is done through tasks and instructions. Performance evaluati
momtonng of actually implemented operational melhods anclrf_
supervisor.

"&

60-80%/HIGH: Systematic preparation and cafculation of operauonalmeﬂlods und
plans by special staff. Frequent feedback takes place regarding practised operauonal )
methods and resulting water flow regulation. The operational plan incorporates all.
control structures that influence water flow regulation along: the main: syslem .
Combinations of mutually balanced rules suppont this decision makmg in-all

subsystems. Time required for the operations is calculated,. partly: by meens of
calibrated norms. Division of work is done through tasks and instriictionis: Part ol ;he )

instructions constitutes standard operational methods. Performance evaluation by _' S

monitoring and evaluation of actually implemented operallonal methods.
comparison of ume spent with norms. Qe

80-100%/VERY HIGH: Complete systematic preparation and calculalion sf
operational methods and plans by special staff. Most operational methods have beeii

standardized. Expected developments regarding upstream and dowristream water -
levels are reviewed, evaluated and incorporated in the operitional: ‘methods:
Continuous feedback takes place regarding practised operational methods iphd
resulting water flows and levels. Balanced systems with mutually attuned procedires
support this decision making in all subsystems. Calculation of tire Tequired for the
operations is based on unit time calculations (e.g., UMS). Performance evaluationby -
monitoring and evaluation of actually implemented operational methods and.
spent. Ly
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Assumptions Made in the
Calculation of Theoretical Water Requirements

THIS ANNEX LISTS the assumptions made in the calculations of the theoretical
crop waler requirements, and the aggregation of these into theoretical tract
and system requirements. The assumptions described were used by the Water
Management Feedback Center for the seasonal and in-seasonal allocation
decision-making processes during the period covered by this paper.

* The actual area under rice cultivation in each subsystem is assumed 1o
be 100 percent of the potential as the Technical Assistants of the
Resident Engineer’s offices did not have time to make better estimates
and also the error involved is considered to be of minor importance
compared to other inaccuracies in the assessment of the water
requirements. The water users are assumed 10 grow a
three-and-a-half-month variety of rice, which they generally do in
practice.

* The land preparation in a tract is assumed to take three weeks; one
week of tand soaking and two weeks of puddling. The water issucs
during land preparation to the three tracts of the Phase I area along the
Right Bank main canal are staggered”' with a time lag of one week
between the start of cach successive stagger. Accordingly, itledtoa
total land preparation period of five weeks for the Right Bank
command area. The actual period of land preparation for this area is
usually about eight weeks (Sri Lanka Field Operations 1989, VIL6).

* The relative water requirements during the land preparation have been
assumed to be 20 percent in the first week, 80 percent in the second,

21 Siaggering is necessary along the Right Bank main canal, because the discharge necded to
supply all tracts at the same tlime for land soaking is larger than the main canal capacity.
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. the absence of reliable field measurements, were assu;mﬂ whe 12

~ mmand 200 mm for lowland and upland sQﬂs respec
... - 1IMI measurements have shown that total water requirements
_land preparation in tract 5 of the Right Bank of the Kirind
were as high as 880 mm/ha (ibid.). '

ANNEX 2

and 100 percent in the third weck for each tract of the Right Bank area:
These figures deviate from the 33,33,33 percent for successive 10-day -
periods as given by the Technical Guidelines of -the Irrigation. -
Department, as it is assumed that in the Kirindi Oya system many water -
users start cultivation relatively late, because many of them slay intheir -
original villages till they get the news that the water issues have been'
startcd i

During land soakmg and puddhng thc average water rcquxrements in

After the land preparation, the season was initially -divided:in four-

‘broad growth phases of the crop in order {0 reduce the freguency of

- operations of the structures — compared to the weekly gro ;)hases- '

- that were advised by the Water Management Consuliaits.

- later, the Water management Feedback Center agam dopiec

weekly adjustment.

the pan evaporation data of the Reglonal Research Staﬁ‘on in
Angunukolapelessa, as the most reliable in the neighborhvod, The daia _
from Tissamaharama and Hambantota -evaporatiolt: pans’ were

‘considered too unreliable.22 However, it must be noted: tharthedlimate

in Angunukolapelessa is quite dxfferem from lhat in ﬂlc Kiﬁi’iﬂl Oya
scheme '

No rain was envisaged to be used effectively as there wr n@_rehable

- System 1o adjust the water schedules to rainfall, and the;prevalent
7 on-farm methods did not tend to conserve ramwater ln the calculauon- :

22 Ironically, in the Uda Walawe system which is climatologically - similsr—to
Angunukolapelessa, other consultants used Hambantota evaporation ‘data, becmm_

according to one of the consuliants, “they pravnded a more complew et for!he Pey
formula.” LN
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of the crop water requirements rainfall has been completely
overlooked.

* The on-farm seepage and percolation losscs are assumed to be 3
mm/day and 6 mm/day for lowland and upland soils, respectively, in
the absence of reliable field measurements. IIMI research in tract 5 of
the Right Bank found average values that varied between 4.7 and 10.8
mmy/day (ibid.). The Water Management Consultants also have done
field tests on seepage and percolation rates, but their results were
considered inconclusive. The error that might be involved in this
assumption could be rather important for these seepage and percolation
figures were rather high compared to the total crop water requirement.

* As there were no accurale soil maps for the command area, the
percentages of lowland and upland in field canal arcas have not been
reliably assessed.

The above assumptions of the Water Management Feedback Center for
maha 1987/89 resulted in theorelical peak land preparation requirements of
2.55 and 1.70 /s/ha at the farm tumnout for upland and lowland soils,
respectively. The computed peak crop water requirements at the farm turnout
during crop growth period were 2.1 and 1.6 V/s/ha, respectively for upland
and lowland (IIMI 1988, 13).

In addition, some other assumptions had to be made to derive the
theoretical irrigation requirements for ficld channels, distributary channels,
branch canals and main canals, from the crop water requirements at field
level and from these the theoretical irrigation requirements of all New Areas.

* The total losses in the canals are assumed to be 93 percent for the field
channels, distributary channels and branch canals. For tract 1 and tract
2 of the Right Bank, the total losses in the main canal have been
estimated at 90 percent, and for tract 5 at 85 percent. These estimated
conveyance values were found to be unrealistic by IIMI research
(ibid., 25). The Water Management Consultants stated they had done
some research in sample distributary channels to get an idea of the
actual seepage losses, but considered their results very heterogenous
and inconclusive. The average field application efficiency has becn
assumed to be 70 percent.



290

ANNEX 2

During land preparation the water is scheduled to be delivered
continuously and after the land preparation it is assumed to have
rotational delivery among and within field channels and continuons
delivery in distributary channels. A rotation interval of 7 days within
a field channel has been assumed. The discharge in field channels has
been assumed to be variable in quantity during different crop growth
phases or rainfall, but (o be of constant duration of delivery 1o and
within field channels (i.e., fixed time and variable discharge).
However, more informal and ad hoc rotations are practised usually,

The time required to deliver the peak weekly — which conform to the
7-day interval — crop water requirement during the crop growth
period to a 1-ha allotment was calculated to be 12.5 hours for upland
soils and 9 hours for lowland soils. .

In case a field channel would need irrigation for six days out of seven,
which was the case for many field channels in tract five, the field
channel would be closed for one day a week. In June 1988, however,
the Senior Irrigation Engineer changed his mind and neglected this
one-day closure in further water schedules.

In assessing the water requirements for different subsystemns, it has
been assumed that the canal was always under steady state conditions,
and time of conveyance of water along the main canal and distributary
channels is assumed to be zero. .

No assumptions were made regarding operational and- managerial
losses by the water users and the Irrigation Department staff.

The above list of assumptions shows the constraints one faces in making
areliable estimate of the actual water requirements at field level and overall
system level. This is the casc pertaining not only 1o the Kirindi Oya system,
but also to other sysiems in general, because, except for the soil maps, most
other parameters used for the calculation of waier requirements have to be
based on assumptions.

It makes these calculations no more than unreliable estimates of the
average water requirements of canals and overall system, and especially of
the water requirements at field level. Only if these estimates are adjusted to
correspond to acwally experienced water duties, can they be reliable.
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However, in such a case the aclually experienced water dutics make the
theorctical calculations redundant.



ANNEX 3

The Seasonal Allocation Plan

PLANNING FOR YALA 1988 AND MAHA 1988/89

Yala 1988

AT FIRST, ENOUGH water was not available for cultivating rice in the whole
system for yala 1988. At the Project Coordinating Committec meeting of 7
April 1988, the Chief Resident Engineer told the other officers that he could
issue water to all tracts for short-term other field crops (OFCs) till 15 July
1988. Until then no precultivation meetings had been held. The Project
Manager of the Irrigalion Management Division said that the water users
could grow OFCs, if they would be allocated water till 30 August 1988. No
conclusive decision evolved from this discussion.

Heavy rainfall during April caused abundant water availability. The
Senior Irrigation Engineer informed the Chief Resident Engineer thatenough
water was available for growing rice in the whole scheme. At this moment,
however, an unusual move was made by the Project Manager of the Irrigation
Management Division for the New Areas.

Without consulting the other agencies first, the Project Manager of the
Irrigation Management Division for the New Areas req uested the
Government Agent to authorize cultivation for tract 1 of the Right Bank. The
Government Agent agreed to do this — he is empowered to do so according
to the Irrigation Ordinance — and he sent a letter (o the Chief Resident
Engineer instructing him to issue water to tract 1 of the Right Bank. The letter
also stated that the decision about the crop to be grown had to be taken at the
cultivation meeting, which actually meant that rice would be grown, because
the water users strongly preferred rice to OFCs.

Naturally, officers of al! other agencies were very annoyced that they were
not consulted by the Project Manager and the Government Agent. The
Project Manager defended his position by saying that it was the decision of
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the water users, and that he only did what they wanted. The result of this
unusual procedure was that the Department of Agriculture did not have seeds
available; the already-arranged other field crop demonstrations of the
Department of Agriculture (Extension) were abandoned by the contracted
waler users, and the Agrarian Services Department was not able to supply
many inputs to the water users, because that decision was taken hastily.
The Chief Resident Engineer was also in a difficult position, for it would
mean that the yala season would continue till the end September 1988 and
there would be little time for the required additional excavations in the main
canal, and other repairs to Phase I construction. As 1988 was the last year
that the ADB would reimburse expenses on these repairs, the Chief Resident
Engineer consulted the Director of Irrigation on the strategy to be followed.
Culuvation of rice in tract 1 of the Right Bank and tracts 1 and 2 of the
Left Bank — tracis 2 and 5 of the Right Bank had not finished maha
cultivation then —meant that these repairs would have to be postponed; mosi
staff of the Irrigation Department did not like this postponement, given their’
interests in construction works. '
A side argument was that it would demetivate the water users to grow
subsidiary ficld crops in future yala seasons. On the other hand, it was hard
to imagine that no rice would be grown while the Lunuganwehera Reservoir
would be spilling, given the two earlier drought seasons and one crop failure
in the Kirindi Oya system and the existing political unrest in the area. The
Director of Irrigation decided to allow rice cultivation in the abovementioned
tracts.
No precultivation meeting was held. At the cultivation meeting for tract
1 of the Right Bank on 9 May 1988, the Resident Engineer (Right Bank)
asked the water users to grow a short-term rice variety (i.e., the three-month
variety} in order to enable him 10 attend to necessary repairs from 15 August
1988. Little discussion took place at this meeting about the consequences for
maintenance, because the officers present felt that the decision was already
made according 1o the wishes of the water users and could not be changed.
The Agricuttural Officer of the Department of Agriculture made the same
request, because the yala season was already half gone and the risks of crop
failure due to pests or diseases were increased. A cropping calendar was
proposed by a representative of all distributary channel-level water user
groups, according to which water would be issued between 10 May and 20
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September. After some discussion, however, the representatives changed this
proposal to the period from 10 May 1o 28 August 1988, which dates were
agreed upon by the other water users. The water users of some field channels
requested the Resident Engineer to repair their field channels instead of
issuing water for yala, which the Resident Engineer agreed to do.

Maha 1988/89

The precultivation meeting for maha 1988/89 for tracts 2 and 5 was held on
12 August 1988. Before this meeting, the Project Coordinating Committee
had already decided that they would issue water on 15 October 1988. The
Chief Resident Engineer had written a letter to the Government Agent,
advising him toissue water by the end of October 1988 inorder to allow time
for repairs to the main canal.

Before the precultivation meeting, the Resident Engineer of the Right
Bank sent his Irrigation Engineer to the Chief Resident Engineer (o inquire
aboul the exact date when water issues would be made. The Senior Irrigation
Engineer had informed the Chief Resident Engineer that water issues could
be made on 15 September 1988; the Resident Engineer of the Right Bank
did not agree to this date, because it would obstruct the maintenance
actlivities.

At the precultivation meeting, the Resident Engineer (Right Bank)
pleaded that he should be given one  month for maintenance activities
between the yala (which would end mid-September) and maha scasons.
However, the water users of tract 2 and 5, who did not have a very good crop
in the late maha 1988/89 season insisted that they did not want to do a late
cultivation again and went as far as to threaten that they would not cultivate
atall, if they could not get water in early September; in the Project Commillee
Meeting of the Irrigation Management Division they had decided to propose
5 September as the date for first water issues. The water user representalives
added that they had lost confidence in the Irrigation Department as they had
been requesting for specific maintenance activities since 1986, and that the
Irrigation Department did not keep their promises.

The Resident Engineer (Right Bank) then proposed 10 issu¢ waler
between 20 September and 1 October 1988, pending the decision by the
Project Coordinating Committee of 15 August 1988. The water users agreed



296 ANNEX 3

to this on the assurance of the Resident Engineer (Right Bank) that he would
do his utmost to solve their irrigation problems during this short period.

The Project Coordinating Committee decided that a Subcommittee was
needed to “rationalize” the complex seasonal decision making, instead of
letting the water users to decide. This Subcommitiee decided to hold
cultivation meetings and arrive at a decision after explaining the problems
to the water users. The cultivation meeting decided to issue water from 20
September.

After all, The Irrigation Department could start its anticipated excavation
of the main canal. Unfortunately, the Irrigation Department had not
completed their maintenance activities in time and consequently they did not
start water issues for the season until 25 September. On 20 September; many
waler users had come (o the project expecting water issues, completely
unaware as to why there was no water as agreed upon at the cultivation
meeting. Many water users were angry not only about the fact that the date
was delayed, but also due to the fact that the Irrigation Department did not
inform anybody about the delay, not even the Government Agent or the
Project Manager of the Irrigation Management Division,

STEPS IN THE SEASONAL ALLOCATION PLANNING

The first step in the seasonal maiching of supply and demand is the
preparation of a proposal for the seasonal allocation plan by the Senior
Irrigation Engineer. The Senior Irrigation Engineer used the following
implicit or explicit criteria for prioritizing among proposed areas 1o be
cultivated, cropping pattern, cultivation calendar with staggers, assumed
water requirements and related cultivation risks for different subsystems:

* Atthe time the decision was made to construct the New Areas, farmers
of the Old Arcas except the Badagiriya system were promised an
explicit priority in cultivation rights. Farmers of the Old Areas would
receive irrigation water first — even during times of water shortage —
and they would be allowed 1o grow rice in both maha and yala seasons,
Farmers of the New Areas would grow rice in maha, but were supposed
to grow subsidiary ficld crops in yala, In the absence of additional
support for introducing subsidiary field crops, in practice only rice was
grown in the New Areas. The Badagiriya system would receive water,
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only if the water supply for the Ellagala system and the New Areas
was abundant.

* As described earlier, the water duties allocated 1o all areas were
abundant, because they were based on realized, demand-driven gross
water duties of earlier seasons. These duties represented a striving for
minimization of cultivation risks and a minimization of complaints by
the water users.

* A conservative estimate of the total area to be cuitivated was made on
the basis of these abundant water duties. Minimization of cultivation
risks of the individual water users, rather than optimization of the
productivity of the overall system, was the objective in the proposals
of the Senior Irrigation Engineer. This priority was reinforced by the
crop failure during the water-scarce season of maha 1986/87, which
led to reduced confidence of the water users in the competence and-
credibility of the staff of the Irrigation Department. This resulted in
complaints from the highest political levels in the country to the
Irrigation Department. To restore confidence and prevent such
high-level complaints, the Irrigation Department became more
conservative in determining the area that could be cultivated.

* Long-term equity among different tracts in the New Areas was
pursued. If water shortage at the start of a certain season forced
cultivation in a limited number of tracts only, the tracts left dry would
get priority for water in the next cultivation season.

* The proposed starting dates for different subsysiems have to match the
maintenance activities planned by the Resident Engineers’ office for
the off-seasons as well as the time needed by the water users Lo clean
their field channels, get their cultivation credits, inputs, etc.

Conservative estimates for the irrigation requirements were justified
because prioritizing during water-shortage situations of the cultivation
season was considered unrealistic. The Water Management Consultants,
using the results of a computer simulation, recommended a strategy for
maximizing the water efficiency and cultivated areas by assuming low
irrigation requirements and reducing the cultivated area at certain reservoir
levels of Lunuganwehera (AHT/SCG 1987a, I1L5). The Senior Irrigation
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Engineer considered this to be unrealistic given the likely pressures that
would be exerted on the staff of the different agencies and the Government
Agent by the water users and politicians in response to such decisions. In his
view, the cultivated area could be reduced, only if the minimum operating
level of the reservoir (i.e., a physical control) would prevent further water
issues to such subsystems.

The main criterion used by the consultants for the operation of the Kirindi
Oya system was the maximization of productivity per quantity of water
(AHT/SCG 1987, 134). The Senior Irrigation Engineer tried o minimize
the cultivation risks. At a later stage, the Water Management Consultants in
their final operation and maintenance manual accepted the necessity of a
“somewhat conservative planning at the onset of the season” (AHT/SCG
1989, IV.5). However, to prevent too conservative planning, they still
recommended a fixed time schedule for adjustments in the cultivated area
(ibid.), which remained unrealistic for the Irrigation Department in view of
the above arguments.

In the second step of the preparation phase of the seasonal ailocation
decision making, the Senior Iigation Engineer forwards his proposed
seasonal allocation plan to the Chief Resident Engineer. This proposed
seasonal allocation plan explicitly states the areas to be cultivated, the
cultivation calendar with staggers, the crops Lo be cultivated, assumed water
duties and involved cultivation-risks. The Chief Resident Engineer in his turn
matches these plans with the maintenance plans of the Resident Engineers
(if the Senior Irrigation Engincer has not done so already).

- In the planning for yala 1988, this matching led to conflicis between the
Senior Irrigation Engineer and the Chief Resident Engineer, because the
Chief Resident Engineer wanted to maximize the maintenance activities in
the Phase I areas between yala 1988 and maha 1988/89. The reason for this
priority for maintenance was that it was the last year that repairs of Phase 1
construction would be funded by the ADB.

Instead of making this priority explicit, the Chief Resident Engineer
insisted on the introduction of short-term varieties of subsidiary field crops
during that season in the New Areas, lest he would have 10 reduce the
cultivated arca due to the existing waier shortage. The Senior Irrigation
Engineer did not agree to it, because no plans were made for the introduction
of these subsidiary field crops.
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However, heavy rainfall occurred and the water users pressed for rice
cultivation even when it was already late for starting the yala cultivation. The
priority for maintenance activities of the lrrigation Department was thus
severely threatened. Because donor funds were involved, the final decision
regarding the cultivation calendar for yala 1988 was made by the Director
of Irrigation himself.

However, in other seasons, all staff members of the Irrigation Department
in the Kirindi Oya system agreed to the proposals that evolved from the office
of the Senior Irrigation Engineer and the Chief Resident Engincer. As in the
preceding stage of the preparation of the scasonal plan, an implicit criterion
in this step of the seasonal planning was the restoration of confidence of the
water users in the Irrigation Department after two water-scarce years, which
meant that more weight was given (o pressures from the side of the water
users regarding the cultivation calendar. This criterion was implicit, because
the Chief Resident Engineer at this stage gave priority to maintenance
interests, while being aware that he would have to give in to likely pressures
from the waler users.

In the third step of the seasonal allocation planning, the Chief Resident
Engineer informs the Government Agent of the availability of water for
cultivation, the proposed areas to be cultivated and the cultivation risks
involved. Consequently, the Government Agent organizes precultivation
meetings for every tract (for the New Areas) or reservoir (for the Old Areas).
However, in case of sudden heavy rainfall as in the aforementioned yala
season, the water users or the Project Manager of the Irrigation Management
Division react faster and request the Government Agent to organize the
cultivation meeling before he receives such a proposal from the Irrigation
Department.

The function of the precultivation meeting is to get an idea of the
requirements of the water users regarding the seasonal allocation plan. Till
this precultivation meeting the seasonal allocation planning by the Irrigation
Department and the Imrigation Management Division had been largely
separated. Before the precultivation meeting the demand assessment
regarding the cultivation calendar and cropping pattern had been done only
by the Irrigation Management Division, through their distributary-channel
level and project level meetings as described on page xx. In the absence of
any interaction at this stage, the seasonal planning by the water user
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representatives and the Project Manager had little influence on the plans of
the Irrigation Department in these preparatory stages.

The decisions that have evolved from these two isolated decision-making
processes came together n the precultivation meeting for the first time and
if they did not match — in practice, this applies mainly to the cultivation
calendar — the proposals of the, Irrigation Department were, in general,
pushed by the attending officers for a number of reasons: 1) the Irrigation
Department would be responsible for successful implementation of the plans;
and 2) most agency staff did not like the rather political role of the Project
Manager of the Irrigation Management Division for the New Areas as he
would always support the water user demands, even if they are unrcasonable
or insulting o the agency staff. The water users, in their turn, can discuss and
make tentative decisions on the proposed areas 1o be cultivated, the crop
varieties 1o be cultivated and the cultivation calendar.

The outcome of the precultivation meeting was consequently discussed
at the Project Coordinating Committee with the officers of the different line
agencies and with the Project Managers of the Irrigation Management
Division. In this meeting, the officers agreed on a proposed plan for the
scason which, according to the Sri Lankan law, would have to be authorized
by the water users at the cultivation meeting,

This Project Coordinating Committee meeting was dominated by the
water availability and the related proposed plan of the Irrigation Department.
Until this meeting the agricultural aspects of the seasonal allocation plan
were not discussed between the Irrigation Department and the staff of the
Department of Agriculture, while at this meeting the agricultural arguments
do not bear any weight anymore in view of the ready-made seasonal plan of
the Irrigation Department. During maha 1987/88, at the Project Coordinating
Committee meeting, the Department of Agriculture wamed that the
cultivation of rice in tract 5 during the intermediate season (i.e., between
maha and yala} would lead to many pest attacks and diseases. The other
officers ignored this warning. Later, at the cultivation meeting, the water
users of tract 5 also ignored it. However, mainly due to these pest attacks the
crop in tract 5 was very low in that intermediate season.

The Project Coordinating Committee was generally more oriented toward
the impiementation progress of the construction project than toward the
agricultural implementation in the already constructed areas. Because of the



ANNEX 3 301

agency-wide priorities for these construction targets in the Irrigation and
Land Commissioner’s Departments, little detailed attention was paid to the
agricultural implementation at the Project Coordinating Commitlee meeting.

Interaction between the agency staff and the water user representatives
of the Irrigation Management Division. Efforts by the Project Manager of
the Irrigation Management Division to have a separat¢ District Agricultural
Subcommitice for the New Areas that would pay more attention to the
seasonal allocation decision making, and that would conform to the setup of
the INMAS program (MLLD 1984a) were unsuccessful till 1989, The other
agencies and the Government Agent resisted this. They argued that this
decision making could be covered by the Project Coordinating Committee.

The function of this subcommittee would be to discuss with the officers
of all the involved line agencies the decisions that will have to be made at
the cultivation meeting and thus “guide the farmers to take a rational
decision” (MLLD 1982a,2). Indeed, the advantage of separating the seasonal
allocation decision making from the Project Coordinating Committee is in
the first instance not very clear, except for the important fact that more
specific attention may be paid to the seasonal agricultural planning.

The Project Manager of the Irrigation Management Division for the New
Areas consequently tried to get the water users to participate at the Project
Coordinating Committee meeting, where he felt that their interests could be
better served than in the cultivation or precultivation meetings. This was
refused by the chairman, the Project Manager (Settlement), who was also the
Additional Government Agent. His decision was supported by other line

.agency officers and the foremost local politician, the District Minister of
Hambantota District.?

An important reason for most officers toresist the attendance of the water
users in the Project Coordinating Committee was the fear that they would
concentrale on criticizing their construction activities. Also, they did not like
the aforementioned unconditional, and sometimes unreasonable support for
the water users by this Project Manager who, in the absence of any formal
role in the decision making, tried to give some meaning to his organization
and the water user groups by stimulating the water users to channel all their

23 Animponant factin this respect was that the Project Manager of the Irrigation Management
Division for the New Areas did not have a good relationship with the District Minister.
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complaints through the formal Irrigation Management Division meetings.
“No problems, no Irrigation Management Division” was his attitude, which
was much resented by most officers.

Despite the resistance of other officers, it was agreed after one year of
persistence of the Project Manager that from January 1988 the water user
representatives would be allowed to discuss their problems with the officers
of the different agencies, but only after the Project Coordinating Committee
meeting was over. This meant that the water user representatives were still
not able to influence the seasonal decision making about the cultivation
calendar at the Project Coordinating Committee meeting.

Apart from the above short-term consequences for the cooperation of
other agencies, the political role of the Project Manager had also implications
for the internal organization of the Irrigation Management Division in the
New Areas in the development of a patron-client relationship between the
Project Manager and the water user representatives. For the organization as
such, this relationship was rather unsustainable, as it totally depended on the
presence of this Project Manager and his personal relationships with the staff
members of other agencies.

This patron-client relationship created expectations from the side of the
clients, which, combined with the lack of cooperation from the other
agencies, led to the chaotic and ad hoc interventions in the seasonal
decision-making processes as described earlier in this annex.

Although it was successful at times, it usually led to conflicts with the
other agencies and created an even more hostile attitude of the agency staff
toward the Irrigation Management Division. However, due to better personal
relations of the Project Manager with the Resident Engineer of the Left Bank,
this setup worked somewhat better on the Left Bank than on the Right Bank,

In August 1988, the Project Coordinating Committee decided to form a
Project Coordinating Committee Subcommittee to discuss the seasonal
allocation plans in more detail. This decision was made after a long period
of unwillingness of the staff officers of the Irrigation Department and the
Land Commissioner’s Department to pay much attention 1o the seasonal
planning. It was only after the conflicts described earlier in this annex that
these officers accepted the complexity of different interests in the seasonal
allocation planning, especially in view of the future necessity to introduce
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subsidiary field crops, and delegated this seasonal planning to a special
subcommittee.

Like the Project Coordinating Committee, this subcommittee was chaired
by the Project Manager (Settlement). The Chief Resident Engincer, the
Project Managers of the Irrigation Management Division and the
representatives of the Department of Agriculture {Extension) and the
Agrarian Services were members of this commitiee. The efforts ofthe Project
Manager of the Irrigation Management Division for the New Areas 10 let the
waler user representatives participate in this meeting were again opposed by
most officers. The Project Managers of the Irrigation Management Division
were cxpected 10 sufficiently represent the opinions and preferences of the
water users. Thus, while this subcommitiee provided for a more careful
preparation of the seasonal planning between the agencies, the divergence
of expectations of the water uscrs were not tackled at all.

During 1989, the Subcommittee of the Disirict Agricultural Commitiee
had become operational. This subcommittee is a decision-making body
provided for by the INMAS program for the agricultural programming and
implementation in the district. In principle, the same officers who attended
the Project Coordinating Committee meeting, atiended this meeling as well.
Farmer representatives from all projects in the district also attended this
meeting. However, the Chief Resident Engincer and the Project Manager
(Settlement), did not attend this meeting, because they did not have any
formal relation to the district administration.

As the Kirindi Oya system was still under construction, the agricultural
planning could not be considered separately from the ongoing construction
activities by the same staff. Without acomplete separation of these activities,
the Subcommittee of the Project Coordinating Committee scemed more
useful than the Subcommittec of the District Agricultural Commiltee.
However, an advantage of the Subcommittee of the District Agricultural
Committee for the water users was its legal basis in the Irrigation Ordinance.
For the agencies involved in construction this legal nature was a
disadvantage, because without it their construction priorities would be better
represented.

An improvement of correspondence of the planning in the Subcommitice
of the Project Coordinating Committee with the planning in the Irrigaticn
Management Division has been tried later after the personal intervention of
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the Director of the Irrigation Management Division. This led finally to the
attendance of the water user representatives in the subcommittee meeting.
Despite this improvement the subcommittees alone appeared 10 be unable to
tackle the problem of the divergent expectations of the water users and the
agencies (IIMI 1990, 54),

The aforementioned problems of lack of coordination were, to a large
extent, due to personal conflicts between the Project Manager of the
Irrigation Management Division and the Project Manager (Settlement); with
the arrival of a new Project Manager (Settlement) the situation improved
{ibid., 51).

The Irrigation Ordinance provides for the legal framework, by which the
decisions with respect to the seasonal allocation in terms of the cultivation
calendar are taken by the water users at the cultivation meeting, It also
provides for the possibility that the Government Agent can overrule these
decisions, or make these decisions without holding a cultivation meeting
{Govemnment of Sri Lanka 1968, 5).

Insmall village reservoirs, the cultivation meetings allowed for discussion
among farmers regarding priorities among the possible options, Due to the
sheer number of water users in major systems like the Kirindi Oya such
discussions have become ineffective. The main function of the meeting in
the Kirindi Oya system is the authorization of the proposed seasonal
decisions, whereby some modifications of the agency plans may oceur as
already described in this annex. : '

Though the Ministry of Lands and Land Development (MLLD) required
“rational” seasonal allocation decisions, no criteria for this purpose were
provided for use in the precultivation and cultivation meetings (MLLD
1982a, 3). The only criterion available for this decision making-was the
maximum periods allowed for issuing water for maha and yala seasons, ie.,
five and four months, respectively (MLLD 1985b, 1985c, 1985d; Irrigation
Department 1985). As there were no official criteria (regarding ‘water
delivery performance, cuitivated extents, staggering, cropping intensity and
long-term equity), the individual and conflicting criteria of the staff of the
Irrigation Department and the Land Commissioner’s Department and the
water users were used. This led to the dominance of construction interests
and the neglect of detailed attention to the seasonal allocation processes,
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Implementation Processes of
the In-Seasonal Allocation Schedules

THE OFFICIAL IN-SEASONAL allocations, in terms of discharges for the whole
season from the moment of completion of the land preparation, are entered
in a special form. These forms are sent by the staff of the Senior Irrigation
Engineer to the office of the Resident Engineer (Right Bank). During maha
1987/88 they were sent direct 1o the waler user representatives.

In the office of the Resident Engineer, the conversion of the scheduled
discharges into the target water levels over the measuring weirs is done by
the Irrigation Engineer and the Technical Assistants by means of atheoretical
weir equation. The rationale behind this work division is that the staff of the
Resident Engineer is responsible for the actual gate settings and has to
maintain these structures, and this experience enables them to determine the
appropriate water levels Lo autain the operational targets.

“The staff of the Resident Engineer (Right Bank) enters these calculated
water levels in the forms against the corresponding scheduled discharges and
distributes them to the water user representatives. The implementation of
these schedules can be demonstrated with the following case for maha
1987/88.

During maha 1987/88, this conversion of discharges into water levels was
done in a very unmotivated way; many of the notifications to the water user
representatives did not show the water level, but gave scheduled discharges,
which were incomprehensible to them.

At the beginning of the cultivation season, the actual in-seasonal matching
of supply and demand starts without any assessment of the demand.
Therefore, the first allocation to the Right Bank main canal is arbitrarily fixed
at 30 percent of the design discharge. After this first issue, the allocation is
increased whenever the actual matching of supply and demand in the Right
Bank command area requires a higher allocation through the head sluice.

305
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The actual matching of supply and demand starts at the level of the field-
channel subsystem. The allocation to a field channel is estimated through
experience in terms of a certain water level and is increased whenever
requested by the water users. An increased allocation to one field channel is
compensated for by a reduced allocation to another to maintain the required
waler levels along the distributary channel. If reduction fo other field
channels is not possible, and the water levels along the distributary channel
become 100 low, the allocation to the distributary channel, as a whole, is
increased. Thus, the actual method of allocating water to field channels and
distributary channels is guite different from the scheduled rotationat
. allocations. The demand for the main canal as a whole is assessed by the
water levels along the main canal. If these levels are too0 low — usually at
the tail end — and this cannot be rectified by reduction of the allocations to
branch canals and distributary channels, the allocations through the head
sluice will be increased.

The feedback requirements of this localized matching of supply and
demand are less. The only feedback on the actual allocations to branch canals
and distributary and ficld channels, during the observation period, to the
Resident Engineer’s office and the Water Management Feedback Center was
through field visits or through irregular requests of the water users and the
different hierarchical levels of the Resident Engineer’s staff. :

Extension of the water schedules and their implementation. The
distnbution of the water schedule forms takes place at the end of the land
preparation, because op io that time the canals were overloaded to get the
maximum quantity of water to the different subsystems and scheduled issues
were still irrelevant. During maha 1987/88, at the end of the land preparation
of tract 5, the office of the Resident Engincer (Right Bank) implemented the
proposed water schedules directly afier the distribution of the forms. No
meetings were held to explain to the water users and its own gate tenders the
content of the new forms and the way 10 use them.

As graphics were used to represent some values, the water users and field.
staff did not understand the contents of the forms. As a result, the
implementation of the rotational deliveries after the end of the tand
preparation was completely chaotic. '

Gate tenders closed offtakes that should have been opened, and vice versa.
Because the water users were not properly informed about the actual
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implementation of the rotation, some “water users thal had sprayed
weedicide and were waiting to irrigate land™ faced serious difficulties (IIMI
1988, 70). This situation continued for two days, until the Senior Irrigation
Engineer learnt about the early implementation. He instructed the Resident
Engineer (Right Bank) to stop the rotations and give farmers Lraining classes
about the rotations first, The staff of the Resident Engineer responsible for
the actual allocations and implementation did not monitor and intcrvenc at
all during this chaotic situation.

After this incident, the Senior Irrigation Engincer “claimed he had
instructed the Resident Engineer (Right Bank) not to implement rotations
until classes were held, and said there was supposed Lo be continuous issue
until 28 March™ (ibid., 70). However, it was only after the rotations were
stopped, that the Technichl Assistant of the office of the Resident Engincer
(Right Bank) together with the Irrigation Engineer of the Water Management
Feedback Center started up these classes for the waler users and the field-
level staff.

1t is difficult to find the exact cause of the chaotic implémentation of the
rotational issues in tract 5, but the following facts form the background to
the incident. The office of the Resident Engineer (Right Bank) had a lot of
design and construction work Lo do and traditionally, these construclion-
related targets got priority over water delivery targets at all levels of the
Irrigation Department.>*

Somewhat similar 10 what Moore described as “negative incentives” for
effective interaction with the water users (Moore 1980b, 106), the working
atmosphere of the Irrigation Department staff in the Kirindi Oya system was
such that activities like farm training classes were considered the “dirty
work” by many officers. The attitude of the staff of the Resident Engineer
(Right Bank) regarding the calculation of the water levels and the
implementation of the training classes could be characterized as something
like, “We are instructed 1o do this, but we do not like this and we are not
going (o implement these rotations anyway; so what a waste of time.”

In short, the responsible staff of the office of the Resident Engineer (Right
Bank) translated their priority for construction into a minimization of their

24 The motivations and attitude that underlie this priorily are extensively described by Moore
(1980b, 106).
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management input as their main criterion with respect to the in-seasonal
allocation processes, and regarding the calculation of the water levels an
the introduction of the rotational issues. ‘

Another reason that helped to create the chaos during maha 1987/88 was
the continuous conflicts between the staff of the Water Management
Feedback Center and the other officers. The other officers felt that the lack
of administrative and financial authority of the Senior Irrigation Engineer,
apart from the inferior status it gave him, made it easy to ignore instroctions
of the Senior Irrigation Engineer regarding a “minor” issue like in-seasonal
allocation. This created an atmosphere in which both parties were harassing
each other’s professional domain

In addition, the unwillingness of the Resident Engineer 10 follow the
instructions of, or make requests 1o, the Senior Irrigation Engineer (whose
seniority of service in the Irrigation Department was slightly less than that
of the Resident Engineer), played an important role. The Chief Resident
Engineer and the Project Director were not able or willing — given the
existing priority of the construction targets — to effectively control these
conflicts and their consequences.

In June 1988, the Chief Resident Engineer made an effort to improve the
allocation processes by the establishment of job descriptions for all project
stafl. In this exercise, the Senior Irrigation Engineer was made “fully
responsible for the operation.” The exact meaning of this responsibility was
never specified, however. He was not given any financial or administrative
responsibility, which was considered o be essential by his colleagues to
maintain the areas under his responsibility. Moreover, while the Senior
Irrigation Engineer was one of the most senior project officers, and his new
designation should have been listed at the top of the list of designations and
Job descriptions, it was tronically put at the bottom .

25 "This conflict was of a type similar to Lhe frequent harassments of the Irrigation Engineer and
Technical Assistants {who arc interested and motivaled to deliver a good irrigation service
i construction or rehabilitation projects) by other staff, who were more interested in the
construction targets. As a result of these harassments, most “service delivery friendly™
Technical Assistants were based in the head office in Colombo and did not gel anymore
promoticns. For similar reasons, a Senior Irrigation Engineer in the Kirindi Ovya system has
been transferred 10 another duty station.
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After the farmer-training classes were held, however, the scheduled
allocations were still not adhered to. A successful implementation which
conformed to the calculated water levels was, of course, impossible because
of the malfunctioning of the measuring structures. However, despite this
incapability to measure discharge and water level reliably, it would have
been still possible to allocate water on a rotational basis to save water. These
allocations had to be realized by the gate tenders through the assessment of
water levels and the additional demand Laking requests from the water users
or their representatives into consideration.

These allocations would have to be made under the guidance of the Work
Supervisor, Technical Assistants and Engineers, and not under the guidance
of the Water Management Feedback Center as it was impossible for them 1o
systematically monitor the actual issues withoul feedback on measurements
or the water user complaints. Several officers of the Irrigation Department
have stated that the implementation of such rotationat deliveries would not
have been a problem in the Right Bank, provided the motivation to do so
existed. In practice, the rotational deliveries were not implemented, because
of the aforementioned priority for the construction targets.

The Resident Engineer (Right Bank) recognized that the combination of
construction and water-delivery activities of his staff would icad to neglect
the latter. Therefore, he made one Technical Assistant fully responsible for
the water-delivery activities of one tract, in contrast o the carlier
arrangement where each tract was managed by three Technical Assistants.

Actual operational targets for distribution below the head sluice.
Nevertheless, these Technical Assistants did not visit their tracis regularly.
They instructed the gate tenders to allocate as much water as requested by
the water users. Because the waler users preferred continuous water issues,
the gate tenders allocated them continuous issues as far as it was possible.
The Work Supervisors of the office of the Resident Engineer (Right Bank)
were not assigned the water-delivery responsibilities, because they were
needed for construction activities.

Thus, instead of a rotational water-delivery method, a combination of
continuous and on-demand delivery was practised despite their qualification
as “unsuitable™ by the Technical Guidelines (Ponrajah 1988, 244}, Below
the head sluice, there was no systematic monitoring and evaluation of these
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actual allocation processes of the gale tenders by the Resident Engineer’s
staff.

For the slaff of the Water Management Feedback Center the complete
delegation of the allocation of water below the head sluice (o the gate tenders
with very little guidance from the staff of the other Resident Engineer (Right
Bank) was very frustrating. In order to save the name of the Irrigation
Department in the Kirindi Oya system, they started o monitor the actual
water allocations through daily visits to the field.

They eveninstructed Lhe water users to change gate sellings in accordance
with the scheduled water levels in order o enforce the rotational issues. The
Resident Engineer (Right Bank) officially agreed with these instructions;
however, his staff refused to follow them, and consequently it led now and
then toconflicts in the field betwceen the staff of the Resident Engineer (Right
Bank) and the staff of the Senior Irrigation Enginecr.

This refusal of the gatc tenders must be seen in the light of the fact that
for them the scheduled watcer levels were just theoretical values, because the
allocations that they implemented were completely different (i.c.,
on-demand rather than supply-driven) and, in line with the instructions of
their own administrative superiors.

Al a later stage, the stafl of the Waler Management Feedback Center
realized the impossibility of enforcing rotational allocations in this way.
Consequently, it restricted its interventions in the actual allocation processes
to the allocations to the Right Bank main canal {rom the head stuice.

Actual allocations from the head sluice to the Right Bank main canal. The
allocations to the main canals were controlied by the staff of the Resident
Engineer (Head Works) on the instructions of the Senior Irrigation Engineer
who was responding to requests from the Resident Engincers of the Right
Bank and the Left Bank.

In this respect, the Senior Irrigation Engineer has complained that the
Resident Engineers were ad hoc in their decision making. For example, after
rainfall, they ofien requested that the waler issues be reduced by ten cusecs
(about 10% of the average discharge in the Right Bank main canal), and two
days later they would request an increase of 25 cusecs because of complaints
from the waler users, Thus, the discharge to the main canal had 1o be changed
unnecessarily and frequently.
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Another, even stronger example of the ad Aec decision making by the
Resident Engineer is the following case. It starled with a wrillen request on
18 May 1988 by the Resident Engineer (Right Bank) to atlocate 5.4 m*/s 10
the Right Bank main canal. The Senior Irrigation Engineer issued only
5.1 m*/s on 18 May arguing that the theoretical crop water requirements were
only 4.5 m%/s and that the Resident Engineer (Right Bank) should improve
his water-delivery performance.

On 19 May, the Senior Irrigation Engincer made a field inspection and
found that the cofferdam across the main canal (situated just below
distributary channel 19) had been broken and that the whole main canal
discharge was drained through branch canal 2. All gates to the of ftaking field
channels of distributary channel 2 (which itself was an offtake of branch
canal 2} were fully opcn, while at the same time branch canal 2 was
overflowing downstream of the offtake Lo distributary channel 2. Ironically,
the water users in distributary channel 2 were not irrigating at the time on
the instructions of the Department of Agriculture to control a brown hopper
atack.

The responsible gate tenders staled on 19 May, that they had aiready
warned the Irrigation Engineer of the office of the Resident Engineer (Right
Bank) about the excess discharge in the main canal. On 19 May, the Senior
Irrigation Engineer reduced the discharge in the main canal by 0.3 m>/s on
his own initiative. On 23 May he reduced it by another 0.3 m%s which
brought the discharge back 1o the theoretical requirement. However, evenon
23 May the water level in branch canal 2 was very high.

Regarding these allocations to the Right Bank main canal, Lthe Resident
Engineer {Right Bank) complained that making his requests to the Senior
Irrigation Engineer caused unnecessary delays. In his opinion, it would be
much simpler and faster to make requests directly to the Resident Engineer
{Head Works) who was responsible for the operation of the head sluice.
However, this argument of the Resident Engineer (Right Bank) seems less
valid in the light of the admission by the Resident Engineer (Lcft Bank) that
he did not experience this problem.

The advantage of that procedure, however, was that it enabled the Senior
Irrigation Engineer of the Water Management Feedback Cenler (o exercise
some “macro-control” on the allocations to the main canals. He did so by
using a comparison of the acteal water allocations with the theoretical (i.e.,
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arelative water allocation ratio which conformed to the relative water supply
definition of Levine, 1982) as a performance measure for judging the
correctness of the requests by the Resident Engincer (Right Bank).

Even if the required allocation was remarkably higher than the theoretical,
the Senior Irrigation Engineer still authorized in writing the allocation of
(almost) the same increase of discharge requested; but he made reference to
this difference and encouraged the Resident Engineer (Right Bank) to
improve his allocation performance. To increase the pressure, in his letter,
he compared the allocation performance of the office of the Resident
Engineer (Right Bank) with that of the office of the Resident Engineer (Lefl
Bank}, which was a little beuer, i.c., water duties of approximately 2,300 mm
and 2,000 mm, respectively.

Moreover, the Senior Irrigation Engineer did not hesitate to comment, in
black-and-white, on the quality of the construction works, if he deemed it
necessary, which gave more weight to some form of “macro-conirol” with
respect to the allocation processes. By these means the Senior Irrigation
Engineer assured that his position in the allocation meant a little more than
reporting only.

However, refusal of requests for more water to the Right Bank main canal
was impossible, because the Water Management Feedback Center could not
deny that there were water shortages in specific locations. Moreover, if it
was refused, the Resident Engincers would hold it fesponsible for such
shortages.

In case of heavy rainfall, the Senior Irrigation Engineer would decrease
the discharge 1o the main canal by up to 5 percent without a request from the
Resident Engineer to save water. In case the rainfall was more than 75 mm,
he would close the main canal {or seven days. Many complaints were heard
about such a closure of the Right Bank main canal during 10-18 April due
to different reasons. Two reasons were of a more technical nature: 1) Many
farmers thought that the rainfall was not sufficient enough. This may have
been true for certain parts of the command area as the Water Management
Feedback Center gets rainfall data only from the Lunuganwehera Reservoir
and the office of the Resident Engineer (Right Bank}, while the rainfali could
be distributed very heterogeneously. 2} The water users on the upland soils
complained that water did not remain longer than four hours in their fields
anyway. On the other hand, the Senior Irrigation Engineer and the Water
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Management Consultants were of the opinion that the water users practised
inappropriate on-farm water management, which was sufficient justification,
in their opinion, to implement this procedure.

Apart from these technical arguments, the water users complained that
they were not informed about the closure of the canal and many staff
members of the Irrigation Department were on leave for the Sinhala and
Tamil New Year. Another argument, from a managerial point of view,
against this procedure was the assumption that the water users would practise
good on-farm water management without being, at least, informed of or
requested to follow such procedure.

Actual operational targeis for conveyance through the main canal.
Whereas gate tenders who were responsible for field channels and
distributary channels could coordinate and balance the water levels in their
channels by varying the allocations to the different offtakes and turnouts,
such a coordination did not exist for the main canal for nobody was
responsible for it. The Resident Engineer (Right Bank) was aware of this
gap, but could not make a Technical Assistant available who could regularly
monitor and adjust the operational targets for the conveyance along the main
canal.

As a result, ad hoc measures to store, drain or “push” water in the main
canal were adopted. Moreover, the lack of management of the conveyance
was partly solved by keeping the allocation to the main canal higher. In case
of sudden increases in water level in the main canal, the excess water was
drained through the spillways to Weerawila tank -— this happened even when
the Weerawila tank itself was spilling — or through branch canal 2, instead
of reducing the discharge to the main canal (this happened, in the case
described on page 31).

The protection of the cofferdam erected at the tail end of the main canal
to issue enough water (o the upstream distributary channels got the utmost
priority from the gate tenders. When the cofferdam was damaged for the first
time, the Irrigation Engineer threatened the gate tenders that they would be
fined two days’ salary if it happened again, This resulted in remarkable good
coordination between the gaie tenders who were responsible for the water
levels in the distributary channels downstream of branch canal 2, and the
gate tenders who had to drain water through branch canal 2.
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The aforementioned reluctance of the Resident Engincer (Right Bank) io
request the Senior Irrigation Engineer for allocations once caused the spilling
of water more than ten kilometers upstream of the siphon to protect the
cofferdam, rather than reducing the discharge 1o the main canat. _

Overall, the minimization of management input by the staff of the
Resident Engineer (Right Bank) seemed 10 be the most important critérion
in the above-described actual allocation processes and consequent
operational targets for conveyance and disiribution below the head-sluice;
Less important was the reduction of cultivation risks, by passively striving
for a no-complaint situation. Only the Water Management Feedback Center
used the criterion of economizing on waier use for the system as a whole,
through its “‘macro-control” on the allocations through the head sluice.

The allocation strategy. The Water Management Strategy Plan that was
prepared by the Water Management Consultants (AHT/SCG 1987b) did
envisage situations to reduce the cultivated area during the season, if the
Lunuganwehera Reservoir level dropped below certain arbitrary lavels.
These levels were determined by running a simulation program several times
at certain points: weeks 1,59, and 14 of the season (AHT/SCG 1989, 1V.6).
In Sri Lanka, the reduction of the cultivated area during the scason is -
considered unfeasible by the officers of the Irrigation Depariment; hence this
strategy is not used. :

The passive allocation strategy adopted by the staff of the Irrigation
Department allocates as much as possibie on-demand (i.e. a combination of
continuous and rotational deliveries) to the water users in waler-abundant
situations. However, it was only when water became tight or scarce that they
contemplated more management inputs on the part of the staff and the water
users by way of enforcing the rotational deliveries more strictly.





