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Foreword

Introducing a management perspective in all stages of iirigation development
is one of the crucial challenges we are faced with in improving the performance
of irrigation systems. Economists, engineers, sociologists and other discipli-
nary 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 an
effort by IIMI 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 an irrigation system. 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 ultimately the performance of the irrigation system.

Internal and external reviews of this paper have stressed the 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 consultant and
donor. However, this management analysis presents systematic flaws of the
irrigation sector rather than performance of individual staff members 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 soin this spirit, and will distill its significant contributions
to irrigated agriculture.

XV



Xvi ForEWORD

Indeed, the book is an important effort towards a better problem definition
of the widespread underperformance in irrigated agriculture.

Khalid Mohtadullah
Director for Research
International Irrigation Management Institute



Preface

THE DETAILED sTUDY of irrigation management processes and managerial con-
ditions presented in this paper is part of IIMI s effort to integrate a management
perspective into the assessment of irrigation performance. This management
perspective requires an amalgamation of two key disciplines involved in
irrigation management, irrigation engineering and management science, into
an analytical framework for irrigation management. Trrigation engineering
approaches are thereby evaluated by their contribution to the actual decision-
making processes during system planning and design, and system operation.
Yet, inthe analysis of the most relevant decision-making processes, 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 practition-
ers, researchers and specialists of all these disciplines. The development of a
management perspective is therefore initially done through case studies, of
whichthis paperis one. This case study deals with a rehabilitation project while
the other deals with the development of a new irrigation-cum-settlement
system, the Kirindi Oya system in South Sri Lanka (Nijman 1991b).

Apart from available data in the form of reports, files, and studies on Uda
Walawe, the case study presented in this paper is based to a large extent on
interviews with a wide range of actors involved; from farmers and gate tenders
of the Uda Walawe system to top officials of the involved managing agency,
the responsible ministries, and the donor. Moreover, external consultants,
researchers, former decision makers, and an involved ex-Meraber of Parlia-
ment have been interviewed.

The analysis given in this paper is based on this multitude of opinions from
interviewees and availabie written data. Even while supported by the analytical
framework, and its “objective” management perspective, the story represents
the author’s distillation of the “true” picture of irrigation management in Uda
Walawe. Thus, only the author is responsible for this paper; the views
expressed are his own,

Xvil



Xvili PREFACE

It is certainly not the objective of the analysis in this paper to blame
individuals in agencies, government, consultancy firms, or donor regarding
their involvement in Uda Walawe. Instead, the paper tries to provide a picture
of the systematics in certain bottlenecks in irrigation management; most
reviewers have explicitly remarked that the validity of the “system” described
in this picture goes beyond Uda Walawe or Sri Lanka. Findings of the other
case study on Kirindi Oya were largely the same. Many of the findings and
recommendations apply to a cerfain degree to other government agencies and
other donors involved in irrigation in other developing countries as well. As
far as individuals can be identified at all in the paper, they should certainly not
be criticized, because this paper is about the performance of the “gystem” of
irrigation development and managementin developing countries, and defuﬂteiy
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 to
maha 1989/90. However, the study does not cover the major changes in the
management of the rehabilitation project in Uda Walawe which have occurred
since maha 1989/1990, because these would have required a separate descripiion
and analysis. S

Given the dependence of this study on the interaction with irrigation
practitioners and researchers, [ am very grateful to the large number of people
who gave me of their time for interviews, often iteratively. I hope that r!iost of
them can recognize their contributions in the analysis and recommendations
given in this paper. Moreover, 1 am very grateful for the cooperation and
assistance 1 received from the staff of the Mahaweli Economic Agency,
particularly Mr. A.S. de Silva (then Project Director), the late Col. Raja
Wijesinghe (then Resident Project Manager), the late Mr. A.F.Dias Abeysinghe
(then Deputy Resident Project Manager O&M), Mr. N. Wijewarnasuriya
(Deputy Resident Project Manager Agriculiure) and M. Peiris (Acting Resi-
dent Project Manager O&M). In addition, I would like to thank Mr. Jayantha
Jayewardene (then Managing Director) for providing the necessary support to
carry out this study. 1am also grateful to staff of the Central Engineering and
Construction Bureau, particularly, Mr. H.L. Domingo (Chief Resident Engi-
neer), and staff of Sir M. MacDonald and Parters Ltd. and the Asian
Development Bank for their cooperation in this research. _

Useful comments on a draft of this paper were provided by a number of
agency staff and by the foreign consultant. In particular, I would like to thank
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Mr. Ananda Herath, Acting Managing Director of the Mahaweli Economic
Agency, Mr. H.A. Wickremaratne, Chief Irigation Engineer of the same
agency, and Mr. Alan Beadle of Sir M. MacDonald and Partners Ltd. for
comments and suggestions, which I have tried to accommodate as much as
pussible in the final text.

This study would not have been possible without the valuable interaction
with anumber of 1IIMI staff in Embilipitiya and Colombo, In particular, I would
like to thank Dr. Douglas J. Merrey, Dr. P.S. Rao, Dr. Masao Kikuchi, and Mr.
K. Jinapala for the many discussions we had on Uda Walawe, and Prof. Drs.
A.A. Kampfraath, Dr. Dougias J. Merrey, Dr. C.M. Wijayaratna, Dr. R.
Saktivadivel, Prof. Khin Maung Kyi and Ms. Inge Jungeling for the valuable
comments they have given on earlier drafts of this paper, I wish to thank also
Dr. Chris Panabokke and Mr. Ranjith Ratnayake for discussions we had on
Irrigation management in Sri Lanka in general. Special thanks are due to Mr.
Adriza for assisting in preparing some of the figures in this paper.

The research was supported by the Research and Technology Department
(DPO/OT) of the Ministry of Foreign Affairs of the Netherlands through my
secondment to IIMI for a period of 4 years. Additional research and publication
costs have been funded out of IIMI’s unrestricted core funds for which I am
very grateful to IIMI.

Last, but certainly not least, I would like to thank Prof. Drs. A.A. Kampfraath
for the indispensable technical guidance in the development of the analytical
framework and its application to this case study, Also, I would like to thank Dr.
P.S. Rao for the support and technical supervision provided in an early stage of
this study, and Mr. Charles Abernethy for support and supervision at later
stages of this case study.

Reading Advice

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

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

Charles Nijman
Management Specialist
1991



Executive Summary

‘T'HISREPORT PROVIDES a management perspective on decision-making processes
concerning system utilization and system rehabilitation. This management
perspective is based primarily on a large number of interviews with irrigation
managers and external consultants in Uda Walawe, a major irrigation systemn
in 8Sri Lanka, and in the head office of the managing agency from March 1988
tothe end of 1989. Itis also based on reports, files, and records of the managing
agency and on interaction of the author with IIMI research staff residing in the
projectarea and based at its Colombo office working on a parallel [IMI research
project in the Uda Walawe system. The paper focuses on both the management
of a major donor-funded rehabilitation program, and the operation of the
System at present, i.e., prior to its improvement. The report does not, however,
cover the recent changes in the organizational setup of the rehabilitation
project, because these were initiated and implemented essentially at the final
stages of this study.

PROCESS-BASED ANALYTICAL IRRIGATION
MANAGEMENT FRAMEWORK

This study uses an analytical irrigation management framework which has
been derived from a general management framework of the Department of
Management Studies of the Wageningen Agricultural University, the Nether-
lands. This framework classifies the decisions which are made in an organiza-
tion according to their contributions to the overall performance of the organi-
zation, instead of looking at the performance of structural appearances of the
organization (e.g., persons, divisions). This means that a process orientation

XXi



Xxii EXECUTIVE SUMMARY

rather than a structure orientation is adopted to evaluate the effectiveness of the
decision-making processes themselves. For example, a primary factor in
evaluating client participation in this paper is its 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 utiliza-
tion, the decisions on seasonal allocation, in-seasonal allocation, and water
flow regulation have been recognized as key decisions. For the evaluation of
systern rehabilitation the desired system objectives, feasible system objectives,
and functional system requirements have been taken as the most relevant areas
of key decisions-making.

The organizational analysis of Uda Walawe, in this paper, starts with a
description and analysis of the technical and managerial aspects of these key
decision-making processes and their mutual adaptation. Indicators are estab-
lished for the management performance in Uda Walawe for these key decisions.
Opportunities for improvernent of the management performance for each key
decision are indicated in terms of requirements from the processes and
managerial conditions (i.e., people, provision of information, systems and
methods, provision of knowledge, and organizational rules). The following
section gives a short summary of the most significant findings and recom-
mendations for the management of system utilization and system rehabititation
in the Uda Walawe system, These are applicable to a large degree to the
managing agency as a whole, and to other irrigation management agencies.

SYSTEM UTILIZATION: OPERATIONAL ACTIVITIES

Seasonal and In-seasonal Allocation

Seasonal demand assessment at the lowest level, the unit, focuses on the
cropping pattern and agricultural input requirements. At the next level, the
block, the demand assessment takes place in the seasonal cultivation meeting
when the cultivation calendar is discussed with the water users. No demand
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assessment at unit or distributary-channel levels exists regarding the starting
and completion dates of the cultivation season. Allocation decisions and actual
implementation of the seasonal allocation decisions bear no relation to any of
these demand assessments.

The background for this approach to seasonal planning is the almost
complete lack of control on these processes by the River Valley Development
Board (RVDB) management before 1982; head enders could cultivate the
whole year through at the expense of the tail enders. After the Mahaweli
Economic Agency (MEA) took over by early 1982, it wanted to demonstrate
its better management capacity to the Asian Development Bank (ADB), the
potential donor for a rehabilitation project. Therefore, it improved adherence
o its seasonal allocation plan to a certain extent by adopting a uniform
cultivation calendar for the whole command area, while refusing any official
form of staggered cultivation. This approach required minimal management
inputs of its staff for interaction with water users and politicians, and effectively
enforced some adherence to the cultivation calendar. It has led to savings of at
least 12 percent in annual water issues from the reservoir.

However, because of this lack of interaction with water users, there is little
control over actual water use within the blocks and branch canals; head-end
waterusers start the cultivation whenever they like, grow the varietics they like,
and use as much water as they want at the expense of many tail enders in these
subsysterns and in the overall system. The tail enders can often start their
cultivation only one month later, if at all. Without exception, the cultivation
season is extended for these tail enders.

Except for the agricultural extension which has certainly contributed to the
increased use of improved varieties and fertilizers, the input and credit
provision by MEA itself and thus, also its role in this aspect of improving
adherence to the cultivation calendar, have played a marginal role in Uda
Walawe. Moreover, the physical and managerial control over water allocation
and flow regulation by MEA to improve the coordination of the implementation
of the land preparation with other input supplies appears to be absent in Uda
Walawe. Therefore, the major argument for the Mahaweli “authority” struc-
ture appears to be unjustified for Uda Walawe.

Demand assessment also does not take place during the cultivation season.
Rotational allocations had been introduced in 1982 to enable the earlier water
delivery totail-end canals and to improve adherence to the cultivation calendar.
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However, contrary to common belief, these rotations do not necessarily limit
excessive water consumption by head-end water users.

Allocation processes seem to be dominated at all hierarchical levels by a
desire to minimize management input combined with a desire to minimize the
complaints by water users and politicians to agency staff.

Main recommendations. improvement of the present seasonal and in-seasonal
allocation seems possible only if more interaction with the water users is
pursued, because presently the influence of MEA on the decisions by the water
users is limited: it is the water users who presently reaily decide the starting and
completion dates of the cultivation, their water consumption, and the varicties
grown. Demand assessment for effective and efficient staggered cultivation
between and within blocks is required, and rotational aliocation plans should
try to become more consistent with the actual requirements of the water users.
Such improvements will require more management inputs in interactions
between different staff levels and between the MEA staff and the water users.
Because of the large number of water users in a smallholder system like Uda
Walawe, water users will have to be organized into viable groups with
representative group leaders.

Such improvements in management inputs, managerial attitudes, interac-
tion with water users and subordinates, information flows, and allocation
strategies all seem to depend on the more basic precondition of more commit-
ment and accountability of all staff levels to the seasonal performance. Priarity
for improvement lies thus with building up such an overall institutional support
to the seasonal and in-seasonal allocation performance. This will have to be
initiated and devetoped by the MEA head office rather than at project level
only.

Potential performance indicators for the allocation concern are, for exam-
ple, the scheduled and realized water duties, cropped areas and yields for the
different main canal, branch canal, and distributary channel subsystems which
could be monitored on aregular basis. The related contribution or accountabil-
ity of different staff to these performance indicators can be developed over time
by gaining experience in using these indicators. Without seriously introducing
these performance indicators, especially the water-related indicators, improve-
ments in the allocation seem very unlikely, for assessment of staff perform-
ance.
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Water Flow Regulation

The potential flexibility in water flow regulation provided in the tail end of the
Right Bank main canal and the branch canals through gated cross-regulators
has not been used in Uda Walawe. The MEA management preferred the
traditional invariable water flow regulation with rotational allocations to the
different offtakes, which requires less management input from all involved
staff levels. Given the motivation and willingness of different staff levels this
type of water flow regulation indeed seems the most appropriate.

Main recommendations. Starting with the existing physical infrastructure,
improved management performance can only be reached by replacing the
present “‘approximate” water flow regulation with more accurate water level
assessments at important points along the main and branch canals and at the
heads of the distributary channels. After discharge variations at the heads of
these canals occur, these have to be reported faster to higher-staff levels to be
used for water flow regulation purposes in the main and branch canals. These
more accurate water level assessments will require regular calibration of staff
gauges or measuring structures at the measurement points.

With the gated cross-regulators presently being constructed by the rehabili-
tation project in the main canal, improved management performance of the
water flow regulation will require a tremendous and therefore probably an
unfeasible increase in management inputs by all staff levels. The reason is that
the stable water flow in the main canal will be replaced by continuously
fluctuating water levels between the Uda Walawe and Chandrikawewa reser-
voirs, and between Chandrikawewa Reservoir and the tail end of the Right
Bank main canal, unless the gated cross-regulators are used as fixed weirs like
in the pre-rehabilitation situation. (The provision of intermediate reservoirs at
regular intervals along the main canal [e.g., the existing Chandrikawewa
Reservoir, and petential others downstream of Chandrikawewa] would have
reduced the required management inputs for improved management perform-
ance considerably.)

Improved management performance of the water flow regulation will
require a simultaneous improvement of the in-seasonal allocation decision
making as well, otherwise localized allocation processes due to pressures of
water users on the MEA staff will interfere with the water flow regulation
decision-making processes.
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With or without gated cross-regulators, an increased management perform-
ance of the water flow regulation seems unlikely without any overall institu-
tional support and accountability for the water flow regulation performance of
the MEA staff. As for the seasonal and in-seasonal allocation concerns, this
accountability will have to be initiated and developed by the MEA head office
or the highest-level policymakers rather than by project-level management
only.

SYSTEM REHABILITATION: PLANNING, INVESTIGA-
TIONS, AND DESIGN

Desired System Objectives

The Walawe Irrigation Improvement Project (WIIP) has been initiated by the
donor. The donor used the leverage of other potential loans to convince the
Government of Sri Lanka to agree with this originally low-priority investment,
which allowed the donor to upgrade the low Economic Internal Rate of Return
(EIRR) of 7 percent from its involvement in the earlier investments and to allow
further development of the Left Bank area. Consequently, the project has been
considered a donor project rather than an agency project, with very little
commitment, accountability, or responsibility of the managing agency and
water users towards the achievement of project objectives.

Main recommendations. To develop more commitment and accountability of
the national agency, the government, and the beneficiaries towards the project
objectives, the donor should not play an influential role anymore in this
decision making. The EIRR should not be used for determining the desirability
of a project (component), but rather for assessing its feasibility.

Feasible Objectives for Rehabilitation

After the initiation of the formal loan request by the Government of Sri Lanka,
the donor staff and the consultants as well as the government and the agency
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staff did not adequately assess the actual feasibility of the WITP. The feasibitity
and appraisal assessments for the project were more oriented toward develop-
ing a feasible plan in terms of the EIRR (i.e., project justification), rather than
on assessing the feasibility of the project objectives in terms of the underlying
assumed water duties, cropping intensities, irrigated extents, project-imple-
mentation schedule, and related water delivery concepts and management
inputs. As a result, the actual feasibility of the rehabilitation concept has
remained vague. Major bottlenecks such as the excessive water use by head-
endreaches of systems or subsystems have not been dealt with in the feasibility
assessments due to little motivation and willingness of staff and water users to
increase their management efforts. In addition, a tendency towards capital-
intensive irrigation investments led to overly optimistic assumptions about the
benefits of rehabilitation. These benefits were fixed at the start of the project
in line with the benefits and related EIRR envisaged for the original project.
They were justified with scientific criteria, which consequently had to be
applied 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 problems in the project.

Main recommendations. More accurate determination of feasible objectives
for system rehabilitation will have to be done necessarily by the managing
agency itself instead of by the outside donor staff or consultants. The donor
staff and the consultants should only be involved in the feasibility assessment
of a plan already developed by the managing agency. Past experiences and
achievements by the managing agency instead of theoretical scientific
simulations of opportunities, should play an important role in this feasibility
assessment. The donor staff and the consultants should be objective in this
assessment, and be able to pronounce as unfeasible a project proposal that is
unsound. Implications for their internal performance assessment and loan
targets should not be allowed to influence project feasibility and appraisal.

Functional Requirements for Rehabilitation

Functional requirements for system rehabilitation were also based to a large
extent on theoretical simulations of water requirements and a rationalized but



XX viii EXBCUTIVE SUMMARY

rigid turnout area concept, with little or no reference to real-life and location-
specific problems. Most functional systemn requirements were not made
explicit in the operation and mainienance manual and design criteria.

Unrealistically high managerial requirements were implicitly assumed at an
early stage by the foreign consultants. In the absence of any effective
interaction with local consultants and the managing agency staff, the feasibility
and actual functionality of these requirements have not been assessed. Given
the interests of the different parties involved, and the leverage used by the donor
to push a project concept which it perceived as feasible, at least theoretically,
such effective interaction was very difficult.

MEA relied heavily on foreign consultants for the determination of func-
tional system requirements. In the absence of any managerial strategy to reduce
the water waste by head enders, the consultants adopted unrealistic low peak
irrigation capacities to enforce the 40 percent water saving required by the
feasibility-level decision of the donor to extend the command area from 8,000
hato 12,000 ha, i.e., an engineering solution to a management problem. While
most involved actors were aware of the theoretical and inconsistent nature of
the above approach, especially in view of the unfeasible managerial require-
ments, none of them were really made responsible for sotving this problem.,
The resulting accountability gap was considered the donor’s problem mainly
and all parties kept themselves strictly to their terms of references.

Main recommendations. More appropriate determination of functional system
requirements and opportunities for system rehabilitation will have to be done
by the system managers themselves instead of by the outside donor staff or the
consultants. A less rigid and more appropriate design concept is required for
Sri Lankan irrigation systems which better fits the general local functional
requirements (e.g., managernent inputs, control over water flow). The devel-
opment of such a design concept by the Sri Lankan agencies (i.e., development
of their own professionalism in this direction) seems unlikely if foreign funds
continue to be available without any requirements imposed by the Government
of Sri Lanka or the donor agencies to make the managing and construction
agencies accountable for their design assumptions and evolving system per-
formance. The development of appropriate functional system requirements for
new or existing irrigation systems will only be possible if the government and
the donors will allow appropriate time and funds for the required managerial
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processes — for example, through gradual development or rehabilitation from
head end to tail end of command areas and catchments without predetermined
(peak) irrigation requirements and related irrigable areas evolving from the
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 internal decision-making processes, strate-
gic exercises or the like within and between MEA, the Mahaweli Authority of
Sri Lanka (MASL) and the Government of Sti Lanka rather than from outside.
In addition, the donors could derive some opportunities for improvernent from
the related suggestions in this paper on their role in these decision-making
processes.

A comparison of the different key decision-making processes and their
managerial conditions shows inconsistencies between the different key deci-
sions in irrigation management. The determination of desired system objec-
tives was focused on the initiation of loan acquisition by the Government of Sri
Lanka. The consequent feasibility assessment was focused on loan justifica-
tion, while the functional requirements were kept implicit and approached only
theoretically. The actual real-life desirability, feasibility and functionality of
the project objectives and requirements have not been assessed at ail, unless by
the donor staff and the consultants, and as perceived at top levels in the agencies
and the government. Overall, the system rehabilitation decisions ignore the
management issues occurring during system utilization, while all system
utilization decisions are oriented on & combination of minimizing management
inputs and maintaining a “no-complaint” situation.

The lack of accountability and responsibility in system rehabilitation and
utilization towards the water delivery performance is the crux of the whole
irrigation management problem; it dominates all key decision making with
respect to the water delivery. The lack of motivation and willingness of agency
staff to increase its management efforts in water delivery aspects of the system
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utitization and rehabilitation 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 the 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 managernent 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 any value in irrigation, i.e., water.



CHAPTER 1

Introduction

FOCUS OF THE STUDY

UbA WALAWE 15 a large-scale gravity irrigation system in an intermediate to
dry-zone environment in southern Sri Lanka, where irrigated cultivation is
done by smallholders who settled in the early sixties and who originated
from the overpopulated wet zone. This report describes and analyzes the
decision-making processes by the managing agency, the donor, the con-
sultants, and the water users. All these actors were involved in system
management and in the planning and design for rehabilitation of the system,
ie., the Walawe Irrigation Improvement Project.

The focus in this paper is on the management of water as the primary
irrigation activity. Activities like agricultura! production or organizing the
water users are considered processes complementary to the management of
water. Other activities like maintenance, improvement or construction proc-
esses do not necessarily involve irrigation and are therefore considered
derived processes. Decisions concerning water are made during the irriga-
tion system rehabilitation as well as during systern utilization; both catego-
ries of decision making are considered in this paper.

In this paper, “system” refers to the physical infrastructure (i.e., canals
and structures); staffing, people who influence the decision-making proc-
esses; and to the other facilities (e.g., communication equipment, vehicles,
computers, forms, etc.) needed to deliver water to the water users. Thus, the
water users are considered part of the system to the extent that they influ-
ence the decision-making processes about water delivery, but they are its
client with respect to the actual service delivery.
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Utilization of water by the water users is considered to be managed by -
the water users themselves. The analysis will not go into these decision- -~ -

making processes at tertiary and on-farm levels. Neither will the analysis -

go into details of differences in interest of water users, or ways by which - B

the water users individually or in small groups can influence the decision- - - -

making processes. The analysis will focus on the agency processes and the
ways that the agencies provide for participation by different groups..
By looking at all decision-making processes that relate o water: it
envisaged to obtain a “management perspective” in terms of atyoverall Vidw
of all activities that have to be dealt with by the managers, and of the - -
interests and biases of the managers involved. S
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'organizatiot;
and will be less distracted by conflicts among the--different mafagers.
Naturally, such conflicts occur in the Uda Walawe system asithey doinall -
other organizations. If described in this paper they are not ‘méant 1o pofnt -
a finger at any individual but are only used to show the -systematic pictats
of biases and interests in the institutions and how they influerica theimans
agement processes. EIPEIREIEA o
‘The analysis of the decision-making processes in the Uda Walawe 8y5-
tem is done by means of an analytical irrigation management framewotk
based on an existing general management framework developeit by
fessor Kampfraath and his colleagues of the Department of Management. -
Studies of the Wageningen Agricultural University, the Nethérlands -
(Kampfraath and Marcelis 1981). : e e B

OBJECTIVES OF THE STUDY

The International Irrigation Management Institute {(1IIMI) envisaged
primary objectives for this case study. The first was an objéctive: o
Consultative Committee of TIMI and the Government of Sri Lanka tb"hhﬁré .

an organizational analysis of Uda Walawe — and thereby also of the man-.
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aging agency. the Mahaweli Economic Agency (MEA) as a whole with
respect to its influence on waler delivery in Uda Walawe — 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 framewark on the basis of the aforementioned general man-
agement framework. The development of this analytical framework oc-
curred concurrent with the organizational analysis of the Uda Walawe case
study. and that of a parallel case study of the Kirindi Oya system in south-
ern Sri Lanka (Nijman 1991b). A generic paper on the analytical irrigation
management framework which will generalize 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 for
comparative management research of different Sri Lankan systems, and also
irrigation systems in different countries.

The analytical irrigation management framework will translate different
categories of decision-making processes that occur in all organizations into
irrigation management decision-making processes. For example, produc-
tion planning will be translated into processes of seasonal and in-seasonal
allocation of water to different irrigated extents for cultivation of different
crops.

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

A Short Introduction to the Analytlcal Irrlgation
Management Framework

of the organization, not according to the subject. involved (c g
tion; communication, resource mobilization, crop dwersnﬁca
sustainability, involved staff time, or financial inputs). The. evo
sifications are defined as management concerns. The dlffcrcnt :
concerns thus cover those key decisions that have to be taken. b
gamza’uon as a whole to reach a certain performance Perform
evaluation of management is done by evaluating the contrlbutl
different key decision-making processes to the water delivery performance.
Thus, key decisions become components of the whole or overall sy m
performance. - :

In this context, focusing on decision-making processes mcans m
away from the hierarchical and structural appearance of the_ Drg_
The structural appearance represents individual units with funcuon
and responsibilities. However, an organizational structure evolve
time. Structural changes in the past orlgmated not only from req
of processes, but also from the internal dynamics of the organization - o
evolution of existing hierarchical levels, the presence and influence of cer— _
tain 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 stfuctural' _
appearance. The importance of structures is not denied but is Jooked ‘upon -
as .a ‘mediating force with respect to its influence on decmlon-makmg :
processes and is thus considered of secondary relevance.

Figure 1 presents a schematic look at orientations of the dec1snon—makmg
process and structure in management.
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Figure 1. Orientations of the decision-making process and structure in management,
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Two main categories of decision-making activities and their:related -
agement concerns can be recognized on the foliowing lines:

1. Irrigation system creation, rehabilitation and maintenance

This group comprises the decision-making processes for. the detenmnatlon
of the requirements (i.e., physical infrastructure, staff, cars, mformatlom
systems, etc.) for irrigation capacities. These capacities must be avadabie
for the achievement of the required decision-making processes-(for- alloca-
tion of water and water flow regulation as well as the de facto. gate 0p-=
erations and consequent water flows) and results (i.e., water -délivery per-:
formance). Because the WIIP deals only with system rehab:ln—ation this’
category will be referred to as “system ‘rehabilitation” inthis paperf
Kampfraath has divided this group into the so-called “strateglc conoefn’ ;
and the “conditioning concern” (ibid., 33).

The strategic concern covers the decision-making processes with respect
to the determination of desired system objectives, feasible system: ebjec~
tives, and functional system requirements. Short descriptions of these differ-
ent key decision-making processes of the strategic concern are- glven below
and also in the introductions of chapters 7 to 9. :

Desired system objectives. These are desirable objectwes that are set for the
intended irrigation investments, without considering their feaSlbll;w as!
such. These objectives evolve from the related objectives of ithe naﬂmal
government, the politicians, the donors, the local commuhity: and thé ben- ! :
eficiaries. Such objectives, whether impticitly or explicitly stated may" be'
the reduction of cultivation risks through more control over water in certain
areas at a certain point in time: Related to this are other objectives such 45
a desired increase of agricultural production, alleviation of- poverty, te- .
duction of unemployment, settiement of landless people, appeasement of
political supporters or geopolitically sensitive areas, saving of foreign ex--
change through increased exports or reduction of imports, sustamablhty of
the environment, etc.
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Figtre 2, Irvigation management concerns.

o . budget
OBIECTIVES and OBJECTIVES/
means feasible investment plan
FUNCTIONAL SYSTEM
REQUIREMENTS
|
I
TECHNICAL
REQUIREMENTS
* personnel
envisaged functional requirements
witter design means * training
delivery plan assump- minagement requirements
{performince tions o — * maintenance
indicators) - |- ~ —» requirements
* detailed design
i criteriy
| * procurement
L v | maonitoring
[ A _
required e ... __«operational plan
water o operations  _g ¢ Operational
demand flow " management methods
regulation - —- R o programs
A
SEASONAL
. N PLAN
matching supply and demand ——— 3 IN-SEASONAL
L ALLOCATION/
water schedules

—» directing
- - » not directing due to time gap

Strategic
Concern

Conditioning
Concern

Water Flow
Regulation
Concern

Allocation
Concern

Feusible svstem objectives. Maitching desired system objectives with avail-
able resources (financial, staffing capabilities, future staffing, and mainte-
nance budgets) evolves into the determination of feasible objectives such as
planning the area to 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 predicted water delivery performance, etc,
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Functional system requirements. Given the feasible systenr objectivesTan
the available resources, the functional system requirements can be spegified.
These in turn can be divided into component requirements uch as the
physical infrastructure, staffing, communications and possibly the organiza:
tion of water users into groups. : R
The functional infrastructure requirements refer to the determination of,
among others, the following: required water levels 1o command.fcéi@i_n-
areas, canals to maintain these water levels, structures tb"cdntml':water
flows and levels, storages 10 collect and store water from the catchment, and
intermediate storages to collect runoff or reuse drainage water or i;rfrc'reasé
responsiveness at those locations. _ e
The functional staffing requirements refer to the number and quaiity of
staff required for the utilization of the irrigation infrastructire 4t th -
aged water delivery performance. The functional communications reguire-.
ments refer to the quantity and quality of communication and related acili--
ties and staffing requirements needed to reach the envisaged water delivery
performance. Similarly, it can be considered a requirement 1o organize
waler users into groups to share water in view of other assumptions régard:
ing the functional requirements. k e
The conditioning concern covers the decision-making processes regard- -
ing the technical requirements of these irrigation capacities while, cqm_iﬂeré
ing the functional requirements as have been decided upon by. the strategic -
concern. The technical infrastructure requirements refer, among others, to
the technical standards to be used: densities of engineering materials, coef-
ficients of expansion and shrinkage, permissible concrete stresses, Yeepage
gradients and uplift or protection. The technical staffing requirements réfer,
for example, to the selection criteria or professional development programs:
The tendering of construction, rehabilitation, and maintenance confracts and
the monitoring and control of the actual acquisition of the irrigation Apaci-
ties are also technical requirements. o

2. Irrigation system utilization

This group comprises the decision-making processes for the: deterfination
of the utilization of the available irrigation capacities (i.e., di
on priorities, timing, quantities and methods of achieving requiréd
deliveries) in order to get the water really delivered. This’ group can
up into the “allocation concern” and “water flow regulation-concerh."- .
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Allocation concern. The allocation concern comprises the decisions regard-
ing how much water will be allocated, when and where: matching of supply
and demand. It also deals with the quality — in line with the requirements
of the allocation strategy — of the water delivery in terms of timeliness,
adequacy, equity. reliability, responsiveness, predictability, efficiency, vari-
ability, etc. In Sri Lanka, it entails the following two key decisions:

Seasonal allocation plan. At the beginning of each 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 plan
which incorporates the cropping pattern, cultivation calendar and related
cuitivation risks.

In-seasonal allocation. Similarly, during the season, the matching of the
available supply to the existing demand and allocating water to subsys-
tems for irrigation and other purposes, possibly leads to a more or less
regular in-seasonal allocation schedule which also incorporates the crop-
ping paitern, 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
to be operated 1o capture water from a source, to store it, to 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 coor-
dination 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 con-
cerns will always be necessary. The operational practices of the water flow
regulation concern provide the 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.
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This paper deals with all the above concerns except the conditioning
concern, which is considered to be of secondary relevance with respect o
the problem of water delivery performance. Moreover, describing -actual
technical system requirements would require the incorporation of issues like
interference by politicians in staff selection, and the more *informal”. pro-
cedures during construction. While not irrelevant, these reasons have made
the conditioning concern a lower priority compared to the other concems in
the case studies and the development of the analytical framework.

In this paper, the decision-making activities will be described in terms of
their outcomes (i.e., decisions) and in terms of processes that lead to these
decisions: the steps in the decision preparation and decision making and the
information necessary for the management control of these processes.

The situation in which the decision-making activities takes place will be
described in terms of managerial conditions. These managerial conditions
are considered to influence — not to determine - the decision making and
thus its outcome; changes in these managerial conditions and their actual
functioning can be used to influence the decision making and the perform-
ance of the organization, i.e., conditioning of the decision making,
Kampfraath has classified the managerial conditions into the following five
groups {Kampfraath and Marcelis 1981, 47):

* People (involved as individuals and as groups)

*  Qrganizational rules

*  Provision of information

*  Provision of knowledge

*  Systems and methods (i.e., the material and nonmaterial means, such
as spatial division, simulation models, budgeting forms, checklists,
etc.)

The description of the existing decision-making activities for each afore-

mentioned management concern or key decision will allow the analysis of
the existing situation and identification of opportunities for improvement —
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an improvement, if the existing managerial conditions do not provide suf-
ficiently for requirements which allow a good execution of the management
and management control activities. The ultimate approach of this analytical
framework towards the irigation decision-making activities is indicating
opportunities for the improvement of this management control with respect
to these decision-making processes.

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

I. The techunical (or substantive) aspect which refers to alternative tech-
nical approaches for seasonal planning, operational plans, operational
methods etc.; the assumptions made and data used in the decision
making as well as the clarification of priorities,

3]

. The managerial aspect which refers to the method of making that
choice; the process or, the different ways of processing the decision
making. For example. water users and staff of different agencies can
be involved at different phases of the processes dealing with the sea-
sonal planning, operational plan, operational methods, etc., with dif-
ferent levels of authority, responsibilities and information. In general,
management analysis focuses on this managerial dimension of the
decision-making processes, which however cannot be seen separately
from its technical aspects.

In the description and analysis of the actual situation in the Uda Walawe
system, one of the points of analysis will be the mutual adjustment of these
technical and managerial dimensions. This will be done for all the afore-
mentioned key decisions in chapters 3 to 5 and 7 to 9. In the conditioning
of the decision-making processes the mutual adaptation of the decision-
making processes and their managerial conditions will be taken into account
as well. Marcelis (1984, 93) suggests that if there is a lack of balance
between these two, the proper outcome of the decision making is less pos-
sible. To facilitate the mutual adaptation of processes and their managerial
conditions, the concept of the level of perfection of the decision making has
been introduced by Kampfraath and Marcelis (1981, 35). The level of per-
fection is a performance indicator for decision-making processes which is
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determined quantitatively by means of four criteria: feedback, foreseeing,
integration, and systematics (see Table 1 and the Annex). In this paper this
concept will be utilized as a means for analysis of the actal decision-
making processes. The levels of perfection for the different irrigation man-
agement concerns and key decisions used in this paper are listed in, the
Annex, which also elaborates further on the rationale behind this classifica-
tion. This concept of the level of petfection of a decision-making process
will be used in future for comparative research with respect to- the manage-
rial performance of different irrigation systems. Although a correct evalu-
ation of the present level of perfection of the decision making with respect
to the Uda Walawe system is only possible in comparison with other sys-
tems, it is used in this paper to indicate opportunities for improvement in
case the present outcomes of the decision making require such improve-
ment,

Sustainability

Irrigated agriculture usually pursues multiple objectives, e.g., increased
agricultural production, increased equity of water delivery within systems,
and increased welfare for its beneficiaries. During the last decade, the
development jargon has been enriched with the concept of “sustainability.”
Apart from the environmental sustainability, this concept is not usually
applied in management analysis in developed countries. A lower level of
political and organizational development of the society as a whole, typical
of less-developed countries, has made this concept more necessary in-less-
developed countries. o
In this paper, the concept of “sustainability” will refer to the degree that
the objectives pursued in the different management concerns, or key deci-
sions, 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 invest-
ments, increased incomes, and envisaged maintenance levels are well in line
with the actual or most likely achievements of the same managing agency
during the future system utilization in the same country, region-or systern.
Simultaneously, it refers to the degree to which the actual objectives during
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systern utilization conform to the assumptions during thc planmng and
design.In addition, the concept of “environmental- sustainabilit
used now and then to refer to the degree to which the syste
the: short— or long-term environmental ecosystem in Wth
sntuated

Data Collection and Analytical Procedures

The data that underlie this study were collected primarily. through i ter—
views with the decision makers as well as through observauon of eci
sionsmaking processes and physical processes. A ﬁrst round 0
with all relevant decision makers helped the author to become_f it
functions, tasks, responsibilities and entitlements and evolvin :
mak.mg processes. Further rounds of interviews served the pug -
‘more 8pecific on questions most relevant-to the analytical ffamework. In
-addition, reports, files, records, etc. were studied to gather important facts
and- figures. These data were collected mainly during maha 1987/88 and :
-yala '1988. For the management processes wnthm the block the study fo-.é :

up to maha 1989/ 1990. Oplmons of the different decxsmn m
orgamzatnon and their role in these processes helped to- ot -
understanding of the actual decision making. Cross-checktng of oplnions _
and repeut:ve and iterative questioning were necessary to obtam amore: .
balanced view of formal and informal processes. Balanced e li'zmon of
opiniions became possible gradually through increased familiariy v ‘
orgamzanon and the actual processes. This familiarity reinforced
and ‘more making it possible to raise more ‘Specific questions and obtmn,
moré spemﬁc answers. Of course, the framework itself pmVIded a ;

! Extens;vc research has been done by IIMI on the Walawe lmgatmn Impmvement

. Project on a variety of subjects: performance of irrigation managemcnt in terms of | :
distribution of water at distributory- and field-channel levels and economicsof :
different crops, irrigation institutions, and rehabilitation processes (Merre
Jinapala 1988, IIMI 1988, 1989a, 1989b, 1990).
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in prioritizing among the enormous mass of issues, information, and opin-
ions and focusing on the important issues and facts.

Important additional background information, especially regarding the
interface between water user organizations and agencies and regarding the
water flow regulation of the Right Bank main canal, was obtained from the
involved 1IMI research staff in Colombo and in Embilipitiya.

ORGANIZATION OF THE PAPER

A description of the history, organizational setup. and physical infrastruc-
ture of the Uda Walawe system and the improvement project is given in
Chapter 2. Description and analysis of the different key decision-making
processes in regard to the seasonal allocation plan. the in-seasonal alloca-
tion, the water flow regulation, the desired and feasible system objectives
and funciional system requirements in the Uda Walawe schemes are cov-
ered in chapters 3, 4, 5. 7, 8 and 9, respectively. An assessment of the
present management performance and opportunities for improvement for
the system utilization and system rehabilitation is 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 1. The
conclusions and recommendations for all key decisions are also given in
Chapter 11.



CHAPTER 2

Walawe Irrigation Improvement Project

HISTORY OF THE WALAWE RIVER BASIN

THE MaP oF the basins of the Kirindi Oya, Menik Oya, and Walawe rivers
show the highest intensity of existing and abandoned ancient village tanks
of Sri Lanka, i.e., approximately one tank for every two square kilometers
(Mendis 1967, 24).

On the Left Bank, is the Mahagama tank, also known as the Pandikulama
tank, believed to have been built by King Udaya I (387-898 AD). Brohier
recorded that “there is a local tradition which asserts that Pandikulama tank
held the waters of a thousand small tanks....As a matter of fact 440 tanks
were found in the drainage area of <366 square kilometers>2...The drainage
area from this area is sufficient to fill the largest tank in the island” (Brohier
1934, 1I1.18). This tank dammed the Mau Ara, a major tributary of the
Walawe River, and received also water through a 22.4-Kilometer-long canal
which carried water from an anicut in the Walawe River at Thenketiya
(which is close to the present site of the Walawe dam). The present sluice
of the Mahagama tank, which is a very small tank in the Left Bank
command area of the present Uda Walawe Reservoir is believed to have
been part of this Pandikulama tank.

In more recent times, four major works were undertaken in the Walawe
River Basin. About 60 years ago, the Liyagastota Anicut was constructed.

*In quotations included in this paper, contents within angle brackets, < >, are
explanatory notes or equivalent values in other units of measurement introduced
by the author.
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It diverted water from the Walawe River into the then newly. built
Ridiyagama tank situated immediately downstream of the Left Bank com-’
mand area of the present Uda Walawe Reservoir,” The Ridiyagama tarik has
a storage capacity of 27.1 million cubic meters (mcm) and .commands 5,010 .
ha (Figure 3). About 90 years ago the Ukgalkaltota Anicut was constmcted__'
upstream of the present Uda Walawe Reservoir to divert water directly into
Left Bank and Right Bank canals with a command arez of 670 ha. - .

Mendis describes that “one of the first acts of the Government in 1948__-- '
<i.e., after independence> was to study detailed Plans and’ Sﬁeﬁﬁcaﬁﬁns’ :
prepared by the International Engineering Company, (who were also.re-
sponsible for the design of the Gal Oya Project) for the Walawe Dam and :
Power Plant, siteated at Embilipitiya about 30 miles from the thouth'of ﬁle -
river. These proposals were not implemented, however, but further in- -
vestigations and feasibility studies for the developmerit. of the Walawe bsii
were undertaken by the Irrigation Department. Under the Colombo Plan,
the Canadian Government in 1954 supported an Aerial Survey Of the 'Iafnd :
and water resources of Ceylon. Consequent to this suivey a'Ri ‘ofia’
Reconnaissance Survey of the Resources of the Walawe Gariga Basii,
Ceylon, was published in July 1960” (Mendis 1967, 26). These investiga:
tions provided “the basic factual information that planners anid’ policy-mak:
ers require before the development plans can be formulated™ (Phetogfapmc;
Survey Corporation Ltd. et al. 1960, 194), but it also contained’ ‘a "plad for
the development of a large part of the lowland plain of the- WalaWe Basin”
(ibid., 192). '

This plan included “the Uda Walawe Reservoir at the prresent site some-
<seven> miles upstream of the Embilipitiya site, and the Upper Walawe of
Samanala <reservoir> which together with a forebay resérvoir, the Katipath
Oya Reservoir, constitute the Samanala <reservoir> project vnmanly mmeant’
for power production. There were also several smaller reservoirs o tribu-
taries of the main river, namely Chandrikawewa Reservoir 6n Hularidi Oya;’
the Mau Ara Reservoir and the Weli Oya Reservoir. Of these, the.
Chandrikawewa Reservoir with a storage of <17.8 mem> and commanding
<2020 ha> was completed in 1964 by the Irrigation Depamnent“ (Mem&s_
1967, 27).




Figure 3. Location map: Uda Walawe system.
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The Uda Walawe Reservoir itself would provide for “adequate balancing
storage...in order to re-distribute surplus flow and upstream releases and
also return flow from irrigated lands upstream.” (Photographic Survey Cor-
poration Lid. et al. 1960,189). This Uda Walawe Reservoir would be the
last development phase of the development of the water resources of the
Walawe Basin (ibid.).

All the abovementioned proposed reservoirs have been construcied by
now. except for the Samanala Reservoir which is still under construction. It
seems that this development plan has been followed to a large extent in
actual practice. apart from the Samanala Reservoir being constructed last
instead of first. The reason for this ts that priority was given to “immediate
and easy development of vast extents of land for colonization under the
compulsive urge of growth in population” (Discussion on Mendis 1968,
121).

Design of the proposed Uda Walawe Reservoir was done from 1960 to
1962 by the Engineering Consultants Inc. During the tendering for the
actual construction in 1964, another tirm, Technoexport, submitted an al-
ternative proposal for the dam which was much cheaper and provided for
more power generation. Their proposal was accepted with some amend-
ments. The reservoir was completed in “record time in 1968 and at very
low costs (Mendis 1989b, 35).

At the time of construction of the Uda Walawe Reservoir at the present
site, arguments were raised that if this storage reservoir had been built at an
upstream location, more area could have been commanded in the long term,
also in view of the then proposed transbasin diversion of excess runoff from
the wet zone, i.c., the Southern Area Plan (Mendis 1968, 132). Mendis
argued that “the policy argument should have been the optimum utilization
of the land and water resources of South-East Ceylon and not of the
Walawe basin alone™ (ibid., 123). The discussion of this plan which is still
ongoing (e.g., Mendis 1988a, 1988b, 1989a, 1989b, Fernando 1990} has
been described in another case study by the author in connection with the
dam sites for the Kirindi Oya Irrigation and Settlement Project {(Nijman
1991b) and will not be repeated in this paper.
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Table 2. Chronological list of events in Uda Walawe Basin development.

Year Event Command  Storage
area
(ha) (mcm)
Around Construction of Ukgalkaltota Anicut
1900 (Irrigation Department) 670 -
1930s Construction of Liyagastota Anicut &
Ridiyagama Tank (Irrigation Department) 5010 27.1
1948 Plans and specifications for Walawe

Dam and power plant (Engineering
Consultants Inc.)

1960 Recennaissance survey of the resources
of the Walawe Ganga Basin (Photographic
Survey Corporation Ltd.)

1960-1962  Design of Uda Walawe Reservoir
(Engineering Consultants Inc.)

1964 Completion of Chandrikawewa Reservoir 2020 27
(Irrigation Department) (active, 10)
1964 Tendering for dam with alternative
dam plan (Technoexport)
1967 Feasibility study of downstream
development (Hunting Technical Services)
1968 Completing of dam 268
(active, 240)
1969 Appraisal of downstream development
{ADB) 327247
1979 Project Completion Report (ADB) 132887
1982 Project Performance Audit Report (ADB)
1984 Feasibility study of rehabilitation (SOGREAH)
1984 Appraisal of rehabilitation (ADB) 31606!
231067
162383
1986 Inception report on rehabilitation (MMP)

'Potential ?Planned *Actual
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BACKGROUND TO THE REHABILITATION PROJECT

At the time of construction of the Uda Walawe Reservoir and parallel with
it, downstream development had been done by a local contractor but was
“extremely slow and fraught with problems. The original plan was to ac-
guire all private lands and block them out together with crown lands lying
within the irrigable command. An element of anarchy crept in however, and
prevented this” (Mendis 1989b, 35). To demonstrate this Mendis quotes one
of the several studies that have reported on this: “In fact, the official land
distribution never occurred. Once the land had been leveled and prepared,
purana villagers <i.e., villagers from original or ancestral villages as distinct
from new villages or settlements>, infuriated by the coming of outsiders,
forcefully and disorderly occupied the land. Thus, distribution occurred in
an unorganized manner, with each family, whether purana or not, taking
land where an opportunity was present and in as big a quantity as possible.
Sometimes settlers were chosen from the land in which they first setiled.
The political context of the time did not allow radical measures to be taken
to correct this situation and restart from scratch. Thus the status quo re-
mained” (De Vroey and Shanmugaratnam 1984, 85 ibid.). In addition, the
quality of construction itself at this stage was low, due “mostly to hurried
construction, in the absence of adequate design and construction supervi-
sion” (ADB 1979, 3).

In 1967, Hunting Technical Services was “commissioned” by the Min-
istry of Overseas Development in London “at the request by the Ceylon
Government under the Colombo Plan Technical Cooperation Scheme”
(Hunting Technical Services 1968, I:1) to develop an outline integrated
development plan for both banks of the Walawe River commanded by the
Uda Walawe Reservoir “excluding those areas already settled by colonists™
(ibid.). By this time, in the Right Bank “about <810 ha> of new land had
been cleared in tracts’ 2-7, various housing and infrastructure facilities had

3 A “block™ is an adminstrative division of the command area. A “tract” is a different
division used during the original construction. A “unit” is a hydrological and
administrative division at field level.
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been completed: detailed project plans had been prepared; 38.4 km of main
canal were already functioning; some basic settlement infrastructure con-
structed; and settlement underway”™ (ADB 1979, 15),

In 1969, due to financial constraints the government requested and ob-
tained the assistance from the Asian Development Bank (ADB). At the
time of Appraisal. the completion of the project was envisaged for the end
of 1972, Actual completion occurred in 1979, Already by that time. the
ADB'’s Project Completion Report (ADB 1979) and the Project Perform-
ance Audit Report (ADB 1982) had concluded that various structural and
operational aspects of the project were unsatisfactory. Recommendations of
the latter report led to an understanding between the Government of Sri
Lanka and the ADB to undertake a rehabilitation of the Right Bank of the
Walawe system. The processes involved in this decision making are de-
scribed more extensively in chapters 7 and 8.

THE ORGANIZATIONAL SETUP

The agencies most directly related to the system utilization and rehabilita-
tion decision-making processes in the Uda Walawe system are the man-
aging agency and the consultants. Their organizational setup and main co-
ordination structures are described below,

The Organizational Setup of the Managing Agency

Till the end of 1981. the responsibility for the construction and operation of
the Uda Walawe system rested with the River Valleys Development Board
(RVDB}. The organizational setup at that time consisted of a project man-
ager (a regional general manager), who was assisted by threc deputy general
managers, one each for water management. agriculture, and land. All three
deputy general managers did have a hierarchy of subordinates.

In early 1982, the Mahaweli Authority of Sri Lanka (MASL) toock over
the responsibility for the system. MASL, under the Ministry of Mahaweli
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Development. was established in April 1979 under the Mahaweli Authority
Act No. 23 as an umbrella organization statutorily responsible for planning,
implementation. and coordination of the entire Mahaweli Ganga Develop-
ment Scheme and any other resource-development project in any river basin
declared as a “Special Area.” In April 1981. the Walawe River Basin was
declared a Special Area. The decision to charge MASL with the man-
agement of Uda Walawe instead of the [rrigation Department has been
taken at the highest political levels and the exact reasons are uncliear.

MASL has charged one of its operational agencies, the Mahaweli Eco-
nomic Agency (MEA) with the management of the Walawe scheme. MEA
introduced o Walawe a type of matrix management which it practices in
other Mahaweli systems as well. In this setup the Resident Project Manager
manages the project assisted by the deputy resident project managers, one
each, for agriculture, water management, community services. lands, mar-
keting. finance and administration (Figure 4).

The Deputy Resident Project Manager, Water Management or Chief Ir-
rigation Engineer is assisted by four Irrigation Engineers, one Technical
Officer and o number of gate tenders. Aparl from maintenance, this water
management scction is responsible for main system management in the
Right Bank and Left Bank main cunals and the Mamadala branch canal. It
has no involvement at all in the water management within the different
blocks apart from allocating their maintenance budgets.

The Deputy Resident Project Manager. Agriculture is assisted by several
subject matter specialists for rice, plant protection, animal husbandry,
subsidiary field crops, and administration. The function of his section is to
provide agricultural and on-farm water management cxtension (i.e., farmer
training classes) and inpul supply. to liaise with the research station in
Angunakolapelessa. and provide in-scrvice training of Unit Managers. Field
Assistants and Agriculiural Officers. The same staff gets an annual training
also in the aforementioned rescarch station. The Deputy Resident Project
Manager. Lands is responsible for legalization of encroached land — a big
issue in Walawe acquisition of crown land, collection of service fees,
Jand setilement, and lorest works. For the Walawe lrrigation Improvement
Project they were responsible for the provision of reliable Final Village
Plans indicating the legal boundarics of canals and the different allotments
to be used for the Blocking Out Plans by the system improvement consult-
ants.
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The Deputy Resident Project Manager, Marketing is responsible for 1i-
aison between buyers and supptiers of agricultural products and between the
banks and farmers with respect to the credit services to farmers. To improve
the marketing of the products, they provide daily market information to the
head office of MEA and they have built several market places spread over
the project area.

The Deputy Resident Project Manager, Community Development is re-
sponsible for training of farm women (e.g.. in food preparation, beekeeping,
family help, nutrition, food values, inoculation, handicrafts), and organi-
zation of officer training classes, health care, housing loans, sporting activi-
ties, library services, and cultural activities.

The project area is divided into 7 blocks, 5 on the Right Bank and 2 on
the Left Bank, each containing approximately 2,000 farm households,
which are headed by Block Managers. These Block Managers are assisted
by officers for administration, lands, agriculture, community development
and marketing, and irrigation engineers. At field level the block is subdi-
vided into units of about 250 farm households for which the agency services
are coordinated by a Unit Manager.

All the aforementioned technical sections at project level have technical
authority over the support staff of the same discipline in the Block Office
and through them over the Unit Managers. The Block Manager on the other
hand has administrative authority over the same staff at block and unit
levels. This separation of technical and administrative lines of authority
provides for a matrix organizational structure (Figure 4).

The Irrigation Engineer at block level is assisted by two Engineering
Assistants, who are involved in maintenance and operation of the system.
For the supervision of the operation of specific canals the Engineering As-
sistants are again assisted by Technical Officers, Field Assistants and gate
tenders. Field Assistants are involved in maintenance activities as well. The
Agricultural, Community, and Marketing Officers at block level are respon-
sible for the same duties as the related offices at project level so far as they
take place in their block.

The Unit Managers are mainly responsible for the agricultural extension
functions and feedback of field-level information to higher-staff levels, The
Unit Managers in Walawe are not responsible for water management which
is an important difference between the organizational setup of Uda Walawe
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compared to the other Mahaweli systems. The Unit Manager thus does have
a technical relation with the water management divisions of the Block
Office. In Uda Walawe the water management is done by the Field Assist-
ants. Consequently, there is no hierarchical relation between the Unit Man-
ager and Field Assistants as is the case in other Mahaweli systems.

This difference originated in early 1982 when MEA took over system
management including the existing staff of RVDB. Most of the present Unit
Managers were at the time employed as extension workers and their job
descriptions and duties have not been changed since the takeover. The Field
Assistants were mostly gate tenders at the time of the takeover. Their re-
sponsibilities were not changed under MEA, but after one and a half years
they were redesignated as Field Assistants. Their work supervisors during
RVDB management were redesignated as Technical Officers. Thus, at field
level, few changes occurred after MEA took over from RVDB.

The Organizational Setup of the Walawe Irrigation
Improvement Project

The Walawe Irrigation Improvement Project is headed by a Project Director
who is based at the head office of MEA in Colombo. In case of specific
needs he can request technical support from one of the two Chief Irrigation
Engineers based in the same office.

At project level, a new Engineering office has been opened in addition
to the existing Resident Project Manager’s office. The latter is responsible
for “present and post-project <operation and maintenance>, agricultural de-
velopment and settlement activities. The Engineering Office will be respon-
sible for the improvement and rehabilitation of the irrigation system, service
roads, and water supply works” (ADB 1984a, 29).

The Engineering office is headed by the Chief Resident Engineer of the
Central Engineering Consultancy Bureau (CECB) which is responsible for
detailed designs and supervision of the actual execution of the rehabilitation
works. For that purpose it has a large staff which is temporarily based at the
new Engineering office. They are assisted by another consultant, Sir M.
MacDonald and Partners Lid. (MMP), responsible for defining appropriate
design criteria for the rehabilitation.
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Coordination

Coordination during the normal management of the system is the responsi-
bility of the Resident Project Manager and of Block Managers. To that end
the following meetings are held: a monthly Staff Conference at project level
and a weekly Block Meeting for all officers in the block. These meetings
are meant for interaction between the different disciplinary officers together
with the different line managers, i.e., the Resident Project Manager and
Biock Managers in the Staff Conference and the Block and Unit Managers-
in the Block Mecting. In the head office of the MEA a monthly meéting
is held with the Resident Project Managers of all the MEA projects.

For the Walawe Irrigation Improvement Project a monthly Progress
Meeting was held during the design phase at project level which-was at-
tended by MEA. CECB and MMP project-level staff and the Project Direc-
tor and Managing Dircctor of the MEA head office. In addition, a monthly
Muanagement Brief was held by the MASL to discuss the progress of a
number of ongoing construction or rchabilitation projects.

PHYSICAL FACILITIES

Water resources lor the Uda Walawe Reservoir are the catchment areas of
the Walawe River and its main tributaries. Annual average runoff of the
Waluwe River w the Uda Walawe dam site is 1,057 mem, of the Hulanda
Oya River at Chandrikawewa Reservoir 45 mem, and of the Mau Ara River
at Mahagama tank 54 mem (SOGREAH 1984, 6). The storage capacities
are 268 mem lor Uda Walawe (i.e., about 25 percent of the annual inflow
only) and 27 mem for Chandrikawewa Reservoir.

Annual rainfall and run-off regimes of the caichments are characterized
by high rainfall and inflow in the months of Oclober to January followed
by the comparatively drier month of February, then a second wet season
from March to May, and a pronounced dry period from June to September.
“A study of 40 years inllow data of the reservoir shows an average annual
inflow of 1093 mcm with a reliability of 850 mem in 80 percent of the
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years, The average monthly inflow varies from 36 mcm in August to 173
mem in November. The June to September dry season inflow varies from
44 mem to 482 meme with an average of 175 mem. One in five year low
dry seasen inflow is 125 mem.” (ADB 1984a, 75)

Table 3. Effective rainfall in the Uda Walawe catchment area.

Month Irrigation Department Wolf? Proposed®

Illupalama’

() (mm} (mm)

a) Maha Season

September x 1/2 0 16 28
Qctober 46 139 58
November 104 i85 192
December 31 147 124 ;
January 8 78 14 '
February x 1/2 0 27 13 :

TOTAL 189 592 429

b) Yala Season

April x 1/2 24 65 57
May 6 82 93
June 0 34 24
July 0 32 15
August x 1/2 0 13 8
TOTAL 30 226 197

‘Effective rainfall = 0.67 (R, -25) mm
*Using SDS Method effective rainfall varies between 40% and 80% R mean
*Constant 70% R, effective rainfall;
where R, = 75% probability rainfali
R,, = 80% probability rainfall

Source. MMP 1986a, A2-12.
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The complete inflow from the Uda Walawe catchment area upstream of the
system, however, is stored in the main Uda Walawe Reservoir of which,
under the existing cultivation practices and calendar in the command area,
on average. about 665 mem were regulated annually by the Uda Walawe
Reservoir until 1983 (SOGREAH 1984, A2-12). The remainder is spilled
to the river. Because of the (relative) large annual runoff compared to the
available storage capacity the short-term water-level fluctuations in
the reservoir can be relatively large. However, as long as enough water
is available in the reservoir, the supply of water to the main canals can be
rather reliable. Water is issued to the main canals by operating the turbines
in the dam or the spray valves in the head sluices. This operation allows,
in principle, for a supply which is independent of an upstream conveyance
system.

One power unit issues to the Right Bank main canal, and two such units
{0 the Left Bank canal. The water issues for irrigation purposes are given
priority towards power production. The turbines can produce power up o
5.3 m above the sill level of the Right Bank head sluice which is at 73.1
m above mean sea level (msl).

The design discharge through the power units and for the main canal is
18.4 cumecs while two bypass outlets are available for the Left Bank to
issue the total required discharge if the minimum required discharge cannot
be obtained through the power units.

The schematic layout of the main irrigation system below the Uda
Walawe Reservoir is given in Figure 5. The main design characteristics and
envisaged hydraulic functions of the original design are given below. A
more elaborate description of the system’s functions envisaged after system
improvement is given in Chapter 9 under “functional system requirements,”
but the following short description is meant to give some preliminary
insights for a better understanding of chapters 3 to 5 on the allocation and
water flow regulation concerns.

The Right Bank main canal of 40 km has been designed to command an
area of 12,000 ha. It is a single bank canal which was originally planned
to follow a contour upstream of Chandrikawewa Reservoir. Pressure from
several sources at the time of construction led to rerouting of this canal into
the Chandrikawewa Reservoir. From Chandrikawewa Reservoir it con-
tinues to the small Kachchigala Reservoir. The rerouting of the Right Bank
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Figure 6. Schematic layout of the Uda Walawe main systemn.
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main canal led o a considerable reduction of the effcctive storage capacity
because the sill level of the sluice to the Kachchigala Reservoir had 1o be
constructed at 56.6 m above msl. while tor Chandrikawewa branch canal it
was al a height ol 52.65 m above mst. The full supply level is 61.0 m above
msl. From Kachchigala Reserveir the Right Bank main canal goes straight
to the tail-end blocks where no further intermediate storages on the main
system are available.

A total of seven branch canals exist on the Right Bank representing 65
km of canal, i.e.. Moraketiya. Chandrikawewa. Mamadala, Gurugodella,
branch canal No. 6. Gajumangama, and Bata Ata. These branch canals
convey waler (o five blocks: Embilipitiya. Chandrikawewa, Muravasihena,
Binkamu. and Angunakolapelessa. In addition, there is approximately 700
km of distributary and field channels. Distributary channels convey water
from the branch canals, and in the case of the northern tracts 2 to 7. from
the main canals, to the field channels. Field channels convey water from the
distributary channels to the individual farmers' plots with an average size of
1.1 ha. :

The offtakes along the main canals have been provided with constant
head orifice (CHO) structures. Another 1.100 offtakes in the system are of
the controlled pipe outlet (CPO) type. Other control structures in the system
are fall structures, bifurcations, regulators, and ungated farm turnouts on
field channels. No measuring structures as such are provided.

Many of the aforementioned structures are in a dilapidated state: “Many
gates from branch to distributary canals and about 40% from distributaries
1o field channels have been broken by farmers, essentially in upper tracts.
Many farm turnouts along distributaries have been considerably widened or
dug-out to allow higher discharges with turnouts in upper portions of
distributaries supplying about twice as much water as those in the lower
ends”™ (ADB 1979, 54).

While the upper part of the Right Bank main canal was designed for a
peak requirement of 19.3 cumees, insufficient excavation during construc-
tion and siltation afterwards led to the situation in 1983 when at “18.4
cumecs, several locations along <Right Bank> main canal <had> only 15 to
20 centimeters of operational freeboard” (Wolf 1983, 9).
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A SHORT NOTE ON THE PRESENT PERFORMANCE _
OF WALAWE

The original investmenis in Uda Walawe were very d:sappomnng for the
donor as compared 1o the assumptions made during their appralsal ds-
sessment. Water duties and cropping intensities were extremely low in the
early years, because the head sluice was fully opened without any manage-'
ment downstream by the RVDB. This led to extreme water use by head- -end
reaches at the expense of approximately two thirds of the command atea
which did not receive any water at all by the time of project completlon

System-wide seasonal water duties have been as extreme as 7 meters durmg
the initial stages (Visvalingam 1986, 7). By 1981, these efﬁmenmes were
still only one-fifth of the original appraisal estimates, as shown in Table 4.

The large differences between the cropping intensities of different blocks
are shown in Table 5, which also shows appraisal estimates of 200 percent
(ADB 1979, 49). The well-drained soils with steep slopes in the head
reaches (tracis 2 to 7) require more waler, but to a large extent the excessive
water use is a managerial problem. Available data on gross water issues and
areas cultivated as given in tables 6 and 7 are not very reliable, but lhey
indicate the trend that the performance of these indicators has been 1mpr0v—
ing gradually over time under RVDB and MEA governance.

This gradual improvement is due to an almost “natural” system develop-
ment and improvement. From 1970 onwards the same maximum dlschargc
has almost always been issued through the head sluices, whereby the irri-
gable area has been extended gradually over the years. This led 1o lmproved
water duties and cropping intensities without reducing the annual water
issues from the reservoir till 1982. In addition, since yala 1982 MEA eni-
forced stricter adherence to seasonal cultivation along the main system than'
did RVDB and this might have led to a maximum of some 12 percent
reduction of the annual water issues (assuming, optlmlsncaliy, a three-
month intermediate season introduced by MEA during which only one sixth
of the maximum discharge is issued for domestic purposes, and assummg
that there is no intermediate season at all during the RVDB period, but a
three-month period instead, with only half of the maximum possibie dis-
charge being issued through the head sluice).
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The MEA data represent a reduction in annual water issues from. ap-
proximately 600 mem during 1973-77 and 1978-82 to 450 mem. during
1985-89, i.c., a reduction of 25 percent (IIMI 1990, 137). The MEA data
demonstrate the unreliability of the present or past data of the water issues
with a factor two of the improvements perceived as likely in the discussion

above. While the cultivated areas and cropping intensities have “probably .

Table 6. Cultivated areas under irrigation in the Walawe system, .1973-1_989.

Maha® Yala Total ~ Cropping
intensity
Year Rice OFC® Total Rice OFC* Total Rice OFC® Total

1000 ha :

1973 451 004 455 448 013 461 899 017 9.16 -0.52
1974 656 029 685 652 045 697 13.08 074 13.82 0.78
1975 674 034 708 625 035 660 1299 0.69 1368 0.78
1976 835 052 887 728 025 7.53 1563 0.77 1640 0.93
1977 737 037 774 394 022 416 1131 059 11.90 :0.68
1978 7.84 024 808 773 014 7.87 1557 038 1595 ‘091
1979 869 024 852 702 016 7.8 1571 040 1611 -0.91
1980 870 0.12 882 868 018 886 17.38 030 17.68 1.00
1981 947 035 982 959 0.4 973 19.06 049 1955 111
1982 10.04 0.15 10.19 1049 005 1054 20.53 0.20 20,73 L.18
1983 1113 073 11.86 1038 038 1076 2151 1.11 2262 1.28
1984 11.16 0.48 11.64 11.18 045 11.63 22.34 093 23.27 1.32
1985 10.56 060 11.16 11.15 0.75 1190 21.71 1.35 23.06 1.31
198 11.03 0.62 1156 1147 058 1205 2250 1.20 23.70 -1.35
1987 11.47 052 11.99 1059 065 1124 2206 1.17 23.23 1.32
1988 10.36 0.67 11.03 1038 072 1110 2074 139 2213 1.26

1989 10.59 0.66 1125 na na na —_ - -_— =

“The maha season is recorded in the year when the crop is harvested; eg., 1972173
maha in 1973, ' '

YOFC stands for “Other Field Crops™; crops other than rice.

Computed against the total system command area of 17,615 ha; 11,940 ha for the
Right Bank and 5,675 ha for the Left Bank, the data of which is from SOGREAH
(1984, 41). :

Source: Original data are from MEA, quoted in M1 1990, 154.




39

improved over time, the increase in the 1980-1983 period from 100 percent
to approximately 130 percent seems unlikely large. More specific perform-
ance figures are provided in chapters 7 and 8.

Since 1983/84, MEA did not attempt to further improve water duties and
cropping intensities, because: a} the rehabilitation project had started,
b) water was abundantly available from the Uda Walawe Reservoir during
almost all the years given the low cultivation risks for the existing cultivated
areas, and c) crop failed only during cne season since 1986. However, at
least one third of the originally constructed command area is still without

Table 7. Average rice yield per hectare, water duty, and productivity in the Walawe

system.
Year ___ Maha Yala - Average®
Yield Water Water Yield Water Water Yield Water Water
duty  produc- duty  produc- duty produc-

tivity tivity tivity
(tha) (mha) (kg/m’)  (tha) (m/ha) (kg/m?)  (tha} (m/ha) (kg/m’)

1973 311 7.07 0044 2.90 7.24 0.040 3.01 7.16  0.042
1974 386 412 0094 3.36 5.73 0.059 3.61 493  0.073
1975 389 381 0.102 3.40 4.42 0.077 3.65 4,10 0.089
1976 426 3.14 0.136 2.71 4.18 0.065 3.55 3.62  0.098
1977 3775 280 0.134 3.44 421 0.082 3.66 329 0.11t
1978 365 326 0.112 3.89 3.99 0.097 3.77 3.62  0.104
1979 4.00 375 0.107 4.00 5.10 0.078 4.00 4.35  0.092
1980 4,35 320 0.136 4.42 3381 0.116 4.39 351 0.125
1981 467 256 0.182 4.29 277 0.155 4.48 267 0.168
1982 491 273 0.180 4.55 2.43 0.187 4.73 258 0.183
1983 541 1.63  0.332 5.26 2.21 0.238 5.34 1.91  0.280
1984 4,19 093 0451 3.36 1.82  0.185 3.78 1.38  0.274
1985 466 164 0.284 3.88 200 0,194 426 1.83 0.250
1986 513 1,70 (0.302 4.19 2.01 0.208 4.65 1.86 0.250
1987 601 1.76 0.341 4.63 210 0220 534 1.92  0.278
1983 5.14 206 0.250 4,67 2,18 0214 491 2,12 0.232
: 1989 601 2.09 0.288 na na - - - -

“Weighted average using the area planted in each season as weight.

Source: Original data are from MEA, quoted in IIMI 1990, 155.
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any irrigation water. Motivation to increase management inputs for further
water savings was low in view of the rehabilitation project, which was
aiming specifically to improve these aspects. Thus, from the point of view
of the MEA staff further water saving by management improvements were
not necessary, while from the point of view of the donor, further improve-
ments were still required to increase the cropping intensity in line with their
appraisal assumptions of 1970. The latter arguments were the main reasons
for the US$12 million investment in the rehabilitation of the system. Over-
all, while considering the present system utilization processes in chapters 3
to 6, the present water delivery performance should still be considered
insufficient, and needing improvement.



CHAPTER 3

Allocation Concern: Seasonal Allocation Plan

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

Seasonal allocation requires an assessment of the supply to the system as
a whole and the supply to different subsystems. This supply assessment can
incorporate supply parameters as rainfall in the catchment area, hydrologi-
cal simulations, actual inflow, and storage in reservoirs, Seasonal allocation
also requires an assessment of demand of the overall system and different
subsystems. Assessment of demand for the season refers to the require-
ments for irrigation and nonirrigation purposes of water users, politicians,
and staff of involved agencies. These requirements may refer to demand
parameters as the areas to be irrigated, the water duties, the cropping pat-
tern, the cultivation calendar, and the related cultivation risks for the differ-
ent subsystems. Implicitly or explicitly, this water duty refers to the water-
delivery performance — whether required by water users or envisaged by
the agency during the season — in terms of adequacy, timeliness, re-
sponsiveness, predictability, delivery-performance ratio, operation effi-
ciency, and equity. Requirements with respect to water dnty, cropping
pattern (e.g., short-term and long-term varieties), and cultivation calendar
and related cultivation risks may also implicitly represent demand prefer-
ences with respect to the input of labor in irrigation and agricultural prac-
tices (i.e., potential and preferred farm power), factor substitution (e.g.,
water for insecticides), and related agricultural productivity. On the other
hand, the expected water delivery performance may implicitly incorporate
the preferences of the agency staff (e.g., minimization of management input,
minimization of accountability towards or interaction with water users and
politicians).

41
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Allocation decisions have to be preceded by a matching of supply and
demand. If demand is larger than supply for the overall system or for the
different subsystems prioritizing may be required among the
abovementioned parameters that determine the explicit and implicit demand
requirements of the different subsystems. It may also require prioritizing
among the different subsystems.

THE DECISION-MAKING PROCESSES

Supply Assessment

Technical aspects. Seasonal assessment of supply to the overall command
area of Uda Walawe takes into account the storage in the reservoir. The
inflow into the reservoir or rainfall in the catchment area is not considered,
not even if the supply to the system is tight at the beginning of the season.
At the start of yala 1987, while water supply was tight, only the rise of the
water level in the reserveir was measured and used for assessing the likely
supply.

The storage is estimated daily on the basis of the waiter level in the
reservoir and an existing rating curve that indicates the related stored water
in the reservoir. This rating curve has been established before the original
construction on the basis of topographic maps. Supply to the different sub-
systems {e.g., branch canal, blocks, or tracts) is not assessed separately on
a seasonal basis. The influence of, for example, Chandrikawewa Reservoir
on the water availability is considered negligible because most of its siorage
capacity cannot be effectively utilized anyway due to the high level of the
sluice sill to Kachchigala Reservoir (see page 31). '

Managerial aspects. The assessment of the reservoir water level itself is
done by the Technical Overseer in charge of the headworks on behalf of the
Headworks Administration.* This Technical Overseer informs the O&M

4 The Headworks Adminstration is a separate division of MASL which manages all
its headworks in the country.
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division of the Resident Project Manager’s office about this water level,
daily, by telephone.

Demand Assessment

Technical aspects. In principle, the annual requirements with respect to the
area 1o be cultivated, cropping patterns, seed and fertilizer are assessed for
every individual farmer, and aggregated at block and project level into a
crop planning summary. The demand with respect to the starting dates for
the cultivation are assessed at block level. Apart from the starting and
completion dates for the cultivation season, this demand assessment does
not change for tight or short water availability situations.

The requirements of different subsystems with respect to the water duties
for the season are not assessed for the coming season. Based on experience,
the O&M division prepares a water utilization budget for the overall system
which includes gross figures for nonagricuitural demands as well. The data
of the aforementioned crop planning summary are not used for the calcu-
lation of the water utilization budget, because the area cultivated has little
influence on the actual water issues and because the data of the crop
planning summary are considered unreliable.

Managerial aspects. The water utilization budget is a standard list of the
perceived water requirements based on previous gross water duties. No
interaction takes place between O&M division and any of the water users
or field-level staff to evaluate the validity of this assessment for a particular
season.

The Unit Managers are responsible for collecting data, by May of each
year, on the annual requirements of seeds and fertilizer, cropping patterns
and areas to be cultivated by the farmers in a unit. For this data collection
the Unit Manager is expected to interact with all the farmers in his unit area.
In actual practice, however, the reliability of the data appears to be rather
low, because the Unit Managers in Uda Walawe as in the other Mahaweli
systems (see, for example, Raby and Merrey 1989, 72) are not very moti-
vated to put much effort into this data collection. Therefore, these data can
be considered indicative only.
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The data forwarded by the Unit Managers are used by the Agricultural
Officer of the Block Office to make an agricultural implementation program
at block level. By July of each year, the agricultural implementation pro-
grams of the different blocks are evaluated in the Agricultural division of
the Resident Project Manager’s office and amalgamated into a project-level
agricultural implementation program. This report has to be discussed with
officials of the Ministry of Agriculture for their comments after which the
final report is published in August, each year.

Matching of Supply and Demand into a Seasonal Allocation
Plan

Technical aspects. The rule of thumb is that if the Uda Walawe Reservoir
contains 60 percent of its total storage capacity of 269 mcm, the supply is
considered sufficient to start the cultivation in the whole command area. If
the available supply is less than this 60 percent, the start of the cultivation
for the whole command area is postponed if rainfall is expected soon, or
cancelled if the supply does not come above or close to this limit, Culti-
vation of part of the command area or staggered cultivation is not practiced
in Uda Walawe; it is either everybody or nobody.

The cultivation calendar gives the authorized dates for the start and
completion of the land preparation and the authorized date of the last water
issue. The land preparation and the overall cultivation season end exactly
one month, and three and a half months, after the officially agreed starting
date, respectively. These dates are the same for all subsystems even if
certain tail-end areas receive their first water issues only one month after the
officially agreed date.

The authorized starting date for the cultivation is influenced by the time
required for minor repair works to the physical infrastructure and for clean-
ing and desilting of the canals between the cultivation seasons. In addition,
the optimum period for flowering of the rice crop and cultural events like
the Sinhala and Tamil New Year influence the authorized starting dates,
The actual dates are influenced by spilling reservoirs as well. The potential
utilization of rainfall for land soaking and further land preparation does not
influence this decision.
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Implicitly, these starting dates represent an authorization to grow three-
and-a-half-month rice varieties if farmers have finished the land preparation
within 20 days after the agreed date for the first water issue. If farmers
finish their land preparation beyond this date, they are supposed to grow
three-month varieties to limit the total duration of the cultivation season,
and thereby the seasonal water use. Within these dates farmers are advised
and allowed to grow subsidiary field crops, but there are no official deci-
sions in this respect. The authorized cropping pattern is entirely independent
of the water availability at the start of the season.

Managerial aspects. The first step in the seasonal matching of supply and
demand is the aforementioned assessment of the available supply by the
O&M division. If supply is considered sufficient, or a rising water level in
the reservoir raises expectations that the rainy season has started and further
rainfall will render it sufficient in the near future, the Resident Project
Manager convenes a meeling with the Agricultural and O&M divisions.
The O&M division briefs the other staff on the water availability. After
these discussions the Agricultural division prepares a tentative cultivation
calendar and program and the O&M division prepares a program for the
holding of cultivation meetings. Farmer training classes are held at unit
level to inform the water users about the proposed cultivation calendar and
agricultural practices.

It is a legal requirement that the seasonal plan is authorized by the water
users at the cultivation meeting. In Uda Walawe these meetings are held at
block level. The Block Managers preside at these meetings on behalf of the
Resident Project Manager. The Resident Project Manager himself is author-
ized by the Irrigation Ordinance (Government of Ceylon 1968, 7) to make
all decisions with respect to the seasonal plan, because he has the same
authority as & Government Agent for the Walawe Special Area.

The Block Manager has no authority to make the final decisions with
respect to the cultivation calendar. Instead, he has to obtain the agreement
of the water users with the proposed cultivation calendar. If farmers do not
agree, he has to inform the Resident Project Manager of their requirements.
In all cases, the Resident Project Manager makes the final decision.

The reason that the Block Manager is not authorized to make the final
decision with respect to the starting date is that this date has to be matched
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with water issues of the other blocks. An additional reason is that the staff
of the Resident Project Manager’s office is of the opinion that these starting
dates have 1o be the same for the whole system, ie., that no staggering
between the different subsystems should be allowed. The normal starting
dates of the cultivation are 20 September for maha and 20 April for yala.

At the time of the cultivation meetings for maha 1986/87, yala 1987 and
maha 1987/88 the reservoir was filled 14 percent, 32 percent, and 6 percent,
respectively. Justification for holding the cultivation meetings in these sea-
sons was the occurrence of rainfall or the rising of the water level in the
Uda Walawe Reservoir. Still, in these instances, the cultivation of the whole
command area was proposed and authorized, and reduction of the irrigable
area in case of limited water availability or staggered cultivation was never
considered. In these seasons, different starting dates (i.e., tentative calen-
dars) were proposed for different rainfall situations; only if the 60 percent
level was reached was the cultivation actually started.

One overall starting date is an explicit management strategy in Uda
Walawe. It is considered to facilitate the timing of the flowering period in
the optimal period (i.e., January for maha) for the whole system. Also, one
overall starting date is considered to stimulate discipline among farmers to
adhere to the cultivation calendar. This discipline is a sensitive issiie for the
responstble officers given the fact that under the RVDB management the
lack of discipline in this respect led to perennial cultivation in the head-end
reaches at the expense of the cultivation by tail enders. The project-level top
management of MEA considers it one of their major achievements that the
water users adhere more to the cultivation calendar nowadays. This practice
indeed may have saved up to 12 percent of the annual water issues from the
reservoir, as mentioned earlier (page 28). However, apart from the reduced
cultivation risks this saved water has not been used so far in Walawe due
to the limiting capacity of the Right Bank main canal, due to no or very
little reductions of water duties per period of time, and due to MEA’s
unwillingness to stagger the cultivation along the main system.

In practice, it appears that water users never agree with the proposed
cultivation calendar (see, for example, [IMI 1988, 97, 1990, 28). The cul-
tivation meetings are sometimes “very lively affairs, with angry exchanges
and accusations” (IIMI 1990, 28). The water users disagree mainly because
they feel that the cultivation meetings are held to fulfill the legal require-
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ment of the Irrigation Ordinance only, without allowing any discussion or
flexibility in the proposed cultivation calendar.

In certain instances, they disagree because they really prefer another
cultivation calendar. This occurred, for example, at the start of the yala
1988 cultivation. The Uda Walawe and Chandrikawewa reservoirs were
already spilling during the cultivation meeting so the water users preferred
to start the cultivation before mid-April instead of the normal date of 20
April. The top management of Walawe did not accept their proposal, be-
cause harvesting was still going on in certain areas and thus too little time
would be left for the preseasonal maintenance works. Moreover, they rea-
soned that the water users would celebrate the Sinhala and Tamil New Year
during that period. Thus, they decided to authorize the first water issues for
20 April only, and allowed some water to be issued for domestic purposes.

After the cultivation meeting the O&M division prepares the final culti-
vation calendar. It also prepares the schedules for rotational issues to the
different branch canals and distributary channels which are managed by it.
In addition, it formally approves — but does not evaluate or amend — the
proposed rotations within the different blocks as proposed by the block
officials themselves. These schedules will be dealt with more extensively in
the next chapter on in-seasonal allocation processes.

Implementation of the Seasonal Allocation Plan

Technical aspects. The dates of the cultivation calendar as determined by
the Resident Project Manager are the targets for the implementation of the
seasonal aliocation plan. Five days before these target dates water issves are
started to fill up the canal system. However, if the reservoirs are spilling the
water issues sometimes start even earlier than the agreed dates. The actual
starting dates at the heads of the different branch canals along the main
canals are approximately the same. However, due to limited canal capacities
combined with limited staff interventions the starting dates to the tail ends
of the Chandrikawewa, Muravasihena, Binkama and Angunukolapelessa
blocks mostly come approximalely one month later, These limited staff
interventions relate to the progress of implementation of a rotation during
land preparation which allows water to reach these tail enders earlier; such
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a rotation is implemented only after farmers in the head-end reaches have

completed their land preparation and it is only then that the tall-enders can
start their land preparation.
In principle, the supply of fertilizers, pesticides, and seeds can be pro-

vided directly to farmers by the MEA staff at block level. If not, the pro-.

vision by the private traders is facilitated by the block-level staff. Also, the
Marketing Branch facilitates the provision of credits by the banks, because
the banks do not have enough staff for this purpose. In actual practice,
however, the role of MEA in these services is rather limited in Uda
Walawe.

No accurate data are available in this respect, and the foilowmg ﬁgures

are therefore rough estimates only. Approximately 25 percent of the seeds’

necessary is provided by MEA, because MEA cannot obtain-more seeds
from the Department of Agriculture. Instead, many farmers buy their seeds
directly from the seed rice producing farmers in their direct neighborhood
(thus, before their produce is certified by the Department of Agriculture).
Fertilizer provision through MEA is limited to approximately 5 percent of
requirement. Credit provision through the banks is not higher than 10 per-
cent of demand, because most farmers have defaulted in the repayment of
loans provided earlier.

Managerial aspects. The setting of the starting dates for issues to the branch
canals is done by the project-level O&M division staff. The starting’ dates
within the branch canals are fixed by the respective block offices except for
the Mamadala branch canal, which is operated directly by the O&M divi-
sion because it serves two blocks, Chandrikawewa and Muravasihena. .
Because the land preparation consumes a lot of water at a time, espe-
cially in the well-drained soils with steep slopes, the actual starting dates. for
the different distributary and field channels depend to a large extent on the
preferences of the water users in the head-end canals. The general picture
is that during the first two weeks a continuous issue is given to a branch
canal, whereby the head enders can start their land preparation. After that
period the O&M staff of the Block Office starts to intervene and rotate
water issues among distributary channels to permit more downstream
channels to start their land preparation as well, without water reaching the
tail-end channels during the first month however. In contrast to the disci-
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pline required by the top management of the different blocks to adhere to
the enforced starting date for all blocks, the discipline exercised within the
different blocks appears to be minimal.

According to an IIMI research report on irrigation difficulties and the
lack of discipline within the blocks,

though continuous issues are the normal expectation <of the water
users> at the initial stage of land preparation, rotational issues usually
have to be started after two weeks. In addition, additional water-issue
days are added to head-end distributaries in the rotation schedule for
land preparation, to ensure they do not disrupt deliveries to the tail. If
the branch canal deliveries are not increased to compensate for this,
more delays result in the tail. Further, the farmers, particularly at the
head end, usually take extra days to finish land preparation since they
know the cultivation calendar is flexibie. In fact, the delay in land
preparation in the head-end distributaries can be attributed to some
extent to the abundance of water. There is no reason to hurry. Most of
the farmers who delay land preparation in <distributary channel 8 of
Chandrikawewa block> are leased-in farmers who feel no obligation or
commitment to follow Mahaweli Economic Agency decisions. Some
other reasons for the delay include difficulty in obtaining hired tractors,
lack of initial capital to pay for hired tractors, and personal problems
such as death of relatives, or illness (IIMI 1990, 29).

The irrigation difficulties and the lack of discipline of head-end farmers
and block-level staff in Uda Walawe are more due to the nonadherence to
the starting dates than to the farm power constraints and the lack of input
supplies to the farmers. A lack of agreement and interaction between agency
staff and water users about actual required water quantities, feasible rota-
tions, and starting dates for the different distributary channels is apparent.
In addition, the possible physical control of stopping the waler issues at the
completion date for the season authorized by the Resident Project Manager,
is not exercised because water users can usually enforce extension through
politicians. Also, its implementation by MEA is difficult with a single bank
main canal. MEA usually preempts such interventions by issuing water till
the end of the cultivation in the tail-end canals. Given the low management
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inputs of the MEA staff aimed at an earlier cultivation by tail-end cana]s,
a refusal of such extension cannot be justified.

It is not the Agricultural or O&M division that really decides: the startmg
dates for these different distributary channels but .the individual: farmcrs
themselves, in conjunction with other farmers and possibly the gate tenders.
“Eventually decisions on the commencement of land soaking and land
plowing are taken by each individual farmer on day to day basis”-(IIMI
1990, 114). Except for a gross starting date for the branch canal as-a whole,
very little guidance, monitoring, or evaluation of the starting dates within
the branch canal takes place. The O&M division at block level collects
information on weekly progress of the land preparation, but the data are
unreliable and are not analyzed. Thus, they play no role in the:decision
making and control of the implementation of the seasonal allocanon plan

and related water issues to different subsystems.

The Agricultural division at project level prohibits water users:to. grow
three-and-a-half month varieties if they have not finished their land prepa--
ration within 20 days. However, if the agency is not able:to provide the
water to the tail-end distributary channels to start the land preparation this
ruling loses its validity and credibility. In actual practice, as for example
during yala 1988, “100 percent of the farmers” completed . their land
preparation in excess of 20 days and still used three-and-a-half-month va-
rieties (ITMI 1988, 98). :

Mutual Adaptation of the Technical and Managerial -
Aspects '

The collection of data for the crop planning summary by the Unit Managers
does not effectively lead to an assessment of the requirements of the water
users with respect to the cultivation calendar and water duties. However,
even if it did, all individual requirements cannot be honored by syStem
management because of the multitude and heterogeneity of individual
requirements; but a better assessment of the aggregate requlrements ‘and
related interaction could lead to an acceptable compromise. Presenﬂy,
hardly any demand assessment takes place at all. :
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Similarly, matching of supply and demand requires interaction of MEA
staff and water users before the cultivation meeting to assess the require-
ments of the water users, to brief them on the system-level opportunities
and constraints, and to compromise on dates and water allocations. Pres-
ently, such interaction does not take place at all before the cultivation
meeting. Even during the implementation of the seasonal plan such interac-
tion seems to be limited, which actually means that the implementation of
the seasonal allocation plan is not properly managed. In areas below the
heads of the branch canals no planning of the starting dates seems to take
place. As a result, water users feel justified and free to start and complete
cultivation at any time they want, and use as much water as they like.

The top management of the Uda Walawe system considered it unfeasible
to be flexible over the overall starting dates and staggering between differ-
ent subsystems. They feared that this would soon lead to no cultivation
calendar at all at the expense of tail enders. They may be correct in that the
present discipline could not have been introduced in Walawe given the
overall motivation of the staff, and the established undisciplined behavior of
the head enders during the RVDB management. However, without more
interaction between the MEA staff and water users, improvement of the
present seasonal allocation decision making seems impossible, even with a
rehabilitated system. The MEA head office guides the other Mahaweli sys-
tems in the seasonal allocation planning and implementation to a certain
degree through the guidelines provided by the Chief Irrigation Engineer.
The Uda Walawe system is different from the other systems because it is
not supplied from the Mahaweli River and is thus not covered by the overall
Seasonal Operating Plan {(SOP) for these interrelated systems. No other
guidelines are provided for the Uda Walawe system. The project-level staff
does not provide guidelines to block-level O&M staff in this respect either.

While some monitoring of the seasonal allocation planning and imple-
mentation by block-level and project-level staff takes place, the collected
data are neither analyzed nor used for evaluation of the performance of the
involved decision makers. The dilapidated physical infrastructure (i.e., the
unavailability of required physical controls over water flows) is used as an
excuse for nonadherence 1o the cultivation calendar, while in fact the mana-
gerial control for a better adherence to the cultivation calendar is not exer-
cised very much. Without such improved managerial control the rehabili-
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tated physwal control structures will be of limited avail and may be broken
again.

The head offices of the MEA and the MASL do some performance
evaluation of the seasonal allocation planning and implementation through-
the monthly agricultural progress reports which are sent by the Uhit
Managers through the block- and project-level hierarchy to the Momtormg
and Statistical Unit of the MEA and the Project Monitorisig  Unit of the
MASL. These data focus on agricultural production targets and achieve- -
ments. These reports are not used for assessing the performance of individu-
als in the organization with respect to the water delivery aspect of the
seasonal plan; water duties are not monitored. And, the monitoring of
monthly progress is not useful for assessing the implementation of ‘the
seasonal plan, which would require a weekly progress report. - The data of
the Project Monitoring Unit are used more to highlight certain aspects of
different systems to MASL’s top management than to monitor regular staff
performance. The aforementioned data collection is important for public
relations as well because they enable presentations of stansncai data on
Mahaweli achievements to the outside world.

The MEA head office leaves the responsibility for staff perfonnanoe
evaluation with respect to the seasonal allocation planning and implemen-
tation to the Resident Project Manager. The head office-also argues that
evaluation of adherence to allocated water duties and cultivation calendar is’
system-specific and difficult. If they do not monitor, analyze, -and evaluate -
the different systems in this respect, an increased management input of thé
project-level staff is unlikely. As a result, staff is not stimulated td-increase
its managerial efforts to improve its own performance in this respect and
that of its subordinates.

However, further reductions of the cultivation periods by better monitor- -
ing and evaluation of the land preparation could lead to additional annual
water savings of approximately 9 percent for each week per season. For two
weeks per season, the related benefit-cost ratio could be as high as- 192,
provided that the water saved would be used for additional cultivation
(Kikuchi 1990, 2). The related benefits could be as high as “a 3-month-
salary-worth bonus...to alt employees, or a 12-month-salary-worth bonus o
the water management related employees” (ibid., 3). 4




CHAPTER 4

Allocation Concern: The In-Seasonal Allocation

THE SEASONAL ALLOCATION decisions in terms of the area to be cultivated,
cultivation calendar, cropping pattern, the envisaged water duties, and
cultivation risks for different subsystems provide the starting points for the
in-seasonal allocation decisions. The seasonal allocation decisions — which
may be adjusted somewhat during its implementation, i.e., land preparation
— are made only once a season, while the in-seasonal allocation decisions
are, in principle, made more frequently during the season.

In-seasonal allocation requires assessment of the supply (o the system as
a whole as well as the supply for different subsystems, This supply assess-
ment can incorporate supply parameters 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 supply assessment
can vary from continuous to ad hoc, and this {requency may depend on the
water availability (i.e., abundant, tight or short).

Demand during the season refers to the different requirements for irriga-
tion and nonirrigation purposes of water users, politicians, and staff of
involved agencies. These requirements may refer to demand parameters as
the areas to be irrigated, the water duties, the cropping pattern, the culti-
vation calendar, and the related cultivation risks for the different subsys-
tems.

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

53
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Implicitly or explicitly, the water duty refers to the required or expected
water delivery performance by the agency during the season in terms of, for
example, adequacy, timeliness, responsiveness, predlctabnhty, delivery-per-
formance ratio, operation efficiency, and equity.

Requirements with respect to water duty, cropping pattem culnvatlon
calendar, and related cultivation risks may also implicitly or explicitly repre-

sent demand preferences with respect to the input of labor in irrigation and

agricultural practices (i.e., potential and preferred farm power), factor substi-
tution (e.g., water for insecticides), and related agricultural productmty On
the other hand, the expected water-delivery performance may 1mp1101t1y or
explicitly incorporate the preferences of the agency staff (e.g.,, mlmm;zauon
of management input, minimization of accountability towards or mtcracuon
with water users and politicians).

Allocation decisions have to be preceded by a matching of supply and
demand. If demand is larger than supply for the overall system or for the
different subsystems prioritizing may be required among the abovemennoned
parameters that determine the explicit and implicit demand requuements ‘of
the different subsystems. It may also require prioritizing among the different
subsystems. The allocation decisions with respect to water duties may be

done more or less frequently, which frequency may also vary “with the water '

availability.

The allocation decisions in terms of operational targets for conveyance
and distribution for the water flow regulation may be expressed i an explicit
or implicit water schedule for the different subsystems, that may or :ﬁ‘z’ay not
incorporate the hydraulic and managerial responsiveness. The responswe-
ness used may be based on assumptions, experience, feedback, historical
data, or a combination of these, possibly combined with some form of
statistical analysis.
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THE DECISION-MAKING PROCESSES

Supply Assessment

1
Technical aspects. In-seasonal assessment of the supply to the whole sys-
tem is done in the same way as the seasonal assessment, and the same data
are used. During the season, monitoring of the water level in the Uda
Walawe Reservoir is done daily. No data on inflow into the Uda Walawe
Reservoir or rainfall in the catchment area are collected.

If, during the season, runoff occurs from the catchment area of the
Chandrikawewa Reservoir the water level in the reservoir will rise. If there
is a threat that the reservoir will spill, the normally issued maximum dis-
charge in the main canal of approximately 20 m*s is reduced. The mini-
mum discharge from the head sluice to the Right Bank main canal in such
cases is 11.3 m?/s to maintain enough head to enable sufficient supply to
some distributary channels that take off from the main canal just upstream
of the Chandrikawewa Reservoir, If it rains for more than seven days and
the irrigation issues to these distributary channels can be stopped, the dis-
charge in the main canal is réduced below 11.3 m?/s.

The supply available to the branch canal, and distributary and field chan-
nels is assessed by the water levels at the head of this canal or these
channels. Because most main and branch canals are operated on an on-off
basis, the water level upstream of these offtakes is assumed to be rather
constant, According to staff involved in the in-seasonal allocation proc-
esses, the water level in certain canals appears to fluctuate, especially at the
tail end of the canal, because of the frequent obstruction of water flows by
farmers, (It should be noted that no measurements have been done in Uda
Walawe by MEA or IIMI in this respect.) Because the water level fluc-
tuates more at the tail end of the main and branch canals the assessment of
the water level should also occur more often at the tail than at the head of
the main canal. No data are available in this respect, however.

Managerial aspects. In-seasonal assessment of the supply to the overall
system is done daily by the Technical Officer who is in charge of the head-
works. He informs the project-level O&M division regularly about these
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water levels. He also calculates the daily water balance of the reservoir and
thus derives the daily inflow into the reservoir.

If the supply from the reservoir to the main canals has to be changed at
the request of the project-level O&M division, he implements these changes
at fixed times of the day (at 08.00 hrs or at 16.00 hrs); fixed times are
maintained because they make it easier to calculate the water balance of the
TEServoir.

Demand Assessment

Technical aspects. In-seasonal demand of the overall system and of the
different subsystems is assessed mainly through feedback of realized water
levels along the main and branch canals and distributary channels.

The demand of the field-channel subsystem is never really assessed,
because involvement of agency staff at that level is very limited. The de-
mand of the distributary-channel subsystem is assessed through the water
levels along the distributary channel only after farmers complain. Monitor-
ing of the water levels along distributary and field channels is irregular. No
measurements of these water levels are done.

The demand of the branch canal or block subsystems is assessed by the
water levels along the branch canal — too low water levels occur usually
at the tail end of the branch canal — in combination with the requests for
more or less water from the block office. The water levels along most
branch canals and at the head of the offtaking distributary channels are
meonitored comparatively regularly. Cross-checking of the water level meas-
urements is not done however. The assessment of demand of the Right
Bank and Left Bank main canals is done by an assessment of the water
levels along the main canals as well. This demand is thus the resultant of
the localized demand assessments for the branch canal, and distributary-
and field-channel subsystems. These demand assessments include
nonirrigation demands as well (e.g., the demand for water for domestic use}.

The demand assessment through water levels is not very accurate but
gives some indications. Several reasons cause this inaccuracy. Many struc-
tures in the system are broken. The water levels at the head of the
distributary and branch canals are often influenced by backwater effects.
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Accurate assessments of the related discharge to the downstream subsystem
are thus impossible. No calibrations of available staff gauges have taken
place, and the theoretical formulae are used instead. This is the case even
for the staff gauges at the head of the main canals.

Managerial aspects. After the land preparation has been started in a certain
branch canal no assessment of the exact demand takes place within the
branch canal. Usually, the head-end distributary channels receive continu-
ous issues for one or two weeks. These continuous issues are considered
necessary by the water users, field-level staff, and block-level staff to satu-
rate the dry canal beds and the fields. The actual demand within these canals
is not assessed by them however, unless serious irrigation problems are
reported by the tail-end farmers.

Similarly, the actual demand of the field channels is usually to get a
continuous flow in them because, among other reasons, continious issues
are automatic and require less labor input. Also, continuous issues reduce
the need for weedicides, because the inundation impedes the growth of
weeds to a large extent. However, because the capacities of the canals are
often not sufficient for such continuous issues, rotational allocations have to
be implemented, and demand assessment takes place within a framework of
scheduled rotations.

After one, two or even four weeks — this varies with the branch canal
— a rotation is started among the distributary channels. The actual demand
in quantity and duration within the different distributary channels is not
assessed during the period of water issue, but may be assessed during the
time these channels are scheduled to be closed and complaints come from
water users. Then these channels are kept open a little at the requests of
individual farmers to issue extra water. These demand assessments are
made by the responsible gate tenders (or, in Chandrikawewa block, in the
absence of gate tenders, by the Field Assistants). Demand assessment does
not take place within the distributaries unless tail-end farmers complain that
they do not get enough water. In such instances, the gate tenders may
intervene.

Five years ago, such requests by tail enders in longer distributary and
field channels led to the development of rotational issues within these
channels and these were mutually agreed upon by water users, gate tenders,
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Field Assistants, and the Technical Officer. Presently, demand assessmem
takes place only if water users complain. %
Similarly, demand assessment for the branch canal as a whole occurs

only if complaints of water users cannot be taken care of within the brarich

canal. For this reason the issues to the Chandrikawewa branch canal -are
increased for two days a week when water is to be issued to the tailiend
distributaries; the duration of the increased discharge has gradually beemne
longer during the past vears at the request of water users and field staff;:

Matching of Supply and Demand into In-seasonal

Allocation Schedules

Technical aspects. The allocations to the branch canals along the main canal
are also on a rotational basis during and after the iand preparation, except

for certain branch canals which receive continuous issues. Thus, the sched»'

uled rotational allocations along the main canal are fixed for the whole
season with or without rainfall.

The allocation to the Right Bank main canal is maximal during the whcélé
season, and is reduced only after heavy rainfall (lasting mere than seven
days) or after the Chandrikawewa Reservoir threatens to spill. This

mum discharge also determines the maximum aflocations to Emblhplhya

and Chandrikawewa and tail-end biocks. Before the Right Bank main
reaches the Chandrikawewa Reservoir, the Embilipitiya block has alrt‘.ady

consumed about 8.5 m%s. And the Chandrikawewa branch canal requires.
and is allocated 3.3 m?/s which leaves approximately 9.3 m?s for the tail-

end blocks. These maximum and fixed allocations are not changed fre—
quently. The maximum allocation o the tail-end blocks is kept constant
through regular adjustment of the radial gate from the Chandrikawewa: Res—
ervoir to the Kachchigala Reservoir for variations in the water level i m the
Chandrikawewa Reservoir.

However, the allocations to the different distributary channels along the
main canal are continuous during the land preparation while after its com-
pletion the duration of water issues is reduced by some days. These rota-
tional issues along the main canal are integrated with the rotations to ‘the
branch canals along the main canal. Allocations to distributary channels
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along the branch canals are usually on a continuous basis to the head-end
canals at the start of the land preparation, and on a rotational basis after
peak requirements of these head-end canals have been saturated, i.e., after
| to 4 weeks. The duration of this period is different for the different branch
canals and blocks. In the tail-end distributary channels of Chandrikawewa,
Binkama, Muravasihena, and Angunukolapelessa blocks, the land prepara-
tion can be started only after the first month. Because the allocation to the
branch canal is fixed over the whole season, this means that the tail enders
are allocated water for land preparation only after the rotational deliveries
are started.

The scheduled allocations to branch canals are specific in discharge (i.e.,
derived from the relation between water level and theoretical formulae) and
duration, while for the distributary channels it is generally specific in du-
ration only. On the other hand, approximate water levels have been devel-
oped over time for all canals (i.e., for branch canals and distributary chan-
nels the water levels are scheduled in an approximate way).

Managerial aspects. Some of the aforementioned scheduled rotational al-
locations (e.g., for Chandrikawewa branch canal) had already been intro-
duced by the RVDB. However, most of them have been initiated and devel-
oped by the MEA since 1982. Initial rotations were based on the inaccurate
data of the irrigable areas under the different distributary channels, and
initiated by the project-level O&M office. These rotations were changed
and improved upon over the years, mainly by the Technical Officers of the
different blocks. These changes were not aimed so much at an equitable
allocation of water over the command area but rather to allocate enough
water earlier to the tail ends of the different branch canals and blocks within
the allocation limitations set by the size of the Right Bank main canal and
the rotational allocation set by the project-level O&M division to the branch
canal and distributary channels taking off this main canal. These rotations
were also a direct consequence of the enforcement of more adherence to the
cultivation seasons and the creation of intermediate seasons in Uda Walawe;
the rotational issues ensured that tail enders could start earlier with land
preparation and thus could also complete the season earlier.

Every season, the project- and block-level O&M divisions determine the
new schedules for rotations among the distributary channels in their areas,
and submit these for approval to the Deputy Resident Project Manager,
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O&M. The latter’s approval is only a formality, because these rotations are
considered the block office’s responsibility. The Technical Officer of the
project-level O&M division prepares these rotation schedules for the main
system as a whole and for the Mamadala branch canal (because the latter
conveys water to different blocks). The rotation schedule for Mamadala
branch canal is prepared with the help of the Field Assistant who :isre-
sponsible for the implementation of the allocation and water flow regulation
in this canal. In the different block offices the rotation schedules are pre-
pared by the Technical Officers, who are responsible for-the- actual im-
plementation under the supervision of the Irngatlon Engineer of the block
office.

In fact, these Technical Officers and sometimes the Field Assistants
(e.g., Mamadala branch canal) of the project and block offices are the de

facto system managers of Uda Walawe; they know all the ins and outs of

aliocation and water flow regulation in their canals, while the engmeers
usually have very limited knowledge about the related details.

The fixed rotational schedules are based not on organized mteracuon
with the water users along the canal, but on the necessity to get water to the
tail end of the canal. Head enders have agreed to these schiedules only.if
they feel that they get ample water for their canal. If they feel that they get
too little, they just take more by influencing the gate tenders, demolishing
the structures, or blocking the canals. Rotational schedules that have been
developed this way, necessarily accommodated the wishes of the.head
enders to a certain extent. Such processes can be recognized for main and
branch canals and distributary and field channels.

The maximum allocations to the different subsystems set by the pro;ect-
level O&M division have been developed over time, and. are, in priticiple,
rather fixed. However, in the past, if the Embilipitiya or the Chandrikawewa
block office insisted that they could not deliver water to the tail-end areas
with their allocations, the project-level O&M division generally did.not
refuse exira water to these blocks, because these internal rotations were the
responsibility of the block office and they could not and did not want:to
intervene and thus become responsible for the water delivery within the
block as well.

Scheduled rotations within distributary and field channels have been ini-
tiated and developed only if this was required fo get water to their tail ends.
In these canals, the rotations may have been organized by gate tenders {or




ArLocaTiON CONCERN: THE IN-SEASONAL ALLOCATION 6l

Field Assistants) or water users themselves. Water overconsumption by
head enders was worsened by the dilapidated physical infrastructure: “Most
of the head-end field channels on almost all the distributaries are damaged;
equitable distribution is very difficult under these conditions” (IIMI 1990,
23).

These allocation schedules thus represent water allocations developed
over time and represent a certain compromise between head-end and tail-
end interests, but do not necessarily incorporate any water saving per se.
Nobody is really responsible for reducing or limiting water waste within a
distributary or field channel or on-farm. Gate tenders are probably involved
to some degree in it to cope with the total allocation within their subsys-
tems, but it is not their responsibility. Higher-level staff seldom intervene
in the allocation at field level themselves, unless specific problems arise in
which case the Field Assistant or Technical Officer may visit the field.
However, reduction of water waste has never been their responsibility.

Implementation of the In-seasonal Allocation Schedules

Technical aspects. The scheduled rotational allocations are implemented
quite rigidly in terms of duration -— discharge or water level has been
established in an approximate way anyway — whereby small deviaticns are
possible. In certain branch canals, however, the rotational allocations are
implemented less rigidly than in others. In the Chandrikawewa branch ca-
nal, for example, the dilapidated nature of the infrastructure, amongst oth-
ers, has made it gradually more difficult to maintain a fixed rotation with
the present discharge. However, in the Moraketiya branch canal, for exam-
ple, a relatively rigid rotation can still be maintained despite the dilapidated
nature of the infrastructure.

While, in general, the overall allocations to Embilipitiya and
Chandrikawewa blocks are quite abundant, requests for extra water by these
blocks are difficult for the project-level O&M office to refuse. If more
water is requested for a branch canal or a distributary channel, the project
level Q&M office staff can make a field trip to the tail end of the particular
canal or channel or they can send their own Field Assistants to operate the
particular canal for some time. If they do this, it is done without considering
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the allocations to the other distributary channels. If such interventions to a
particular canal do not lead to a more satisfactory water supply to-the
different field channels, the O&M division will have to acknowledge a need
for an increased allocation.

During and after rainfall the same rotational allocations are pursued wilh
a possible interruption or reduction of the allocation to a distributary, or a
branch for some days. In principle, rainfall measuring gauges are available
at all block offices. Apart from the Chandrikawewa block, which is
equipped with a telephone, little information from the block offices about
their requirements after rainfall becomes available. Reduction of the al-
location to the branch canal as a whole is initiated by the project-level
O&M division only after at least seven days of rainfall; it never happens on
the.request of a block office.

The allocation to the tail-end block (Angunukolapelessa), is never re-
duced because it is considered to be permanently water-short.” And the is-
sues from the head sluice to the Right Bank main canal are never com-
pletely stopped. Even after heavy rainfall the canal system will not be
completely closed because of the issue of water for domestic purposes in the
command area. The discharge to the tail-end blocks is never increased
during higher water levels in the Chandrikawewa Reservoir or during
spilling of the reservoirs, partly to protect the small Kachchigala Reservoir

from spilling -— which would happen because the stoplogs in its sluices are

never operated — and partly to prevent claims or arguments for more
permanent higher discharges from these tail-end blocks,

During periods of water shortage the duration of the rotational issues to
all canals is reduced by one day, to spread the disadvantages in an equitable
way. When this was done during the yala 1987 water shortage, it appeared
that tail-end blocks were more affected by this measure because of the
smaller margin in their usual water allocation.

Because few cross-regulators are provided in the main system, few op-
erational targets for conveyance along the main and branch canals are nec-
essary, For different discharges through the main system, the water levels
at important points (e.g., at heads of branch canals, at a point in the Right
Bank main canal just upstream of the Chandrikawewa Reservoir where a
certain level is required to achieve the required supply to offtaking
distributary channels, in the Chandrikawewa Reservoir, downstream of - the
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Chandrikawewa Reservoir in the Right Bank main canal) are, in principle,
different. Feedback from these levels takes place on a daily basis. In ad-
dition, the water level in the main canal downstream of the Embilipitiyva
block is monitored to record its water consumption,

One such operational target for conveyance is the water level in the
Chandrikawewa Reservoir. The required discharge for the Right Bank main
canal downstream of the Chandrikawewa Reservoir can be issued only if
the water level in the reservoir is kept between 61.0 m and 56.6 m above
msl. During rainy pericds (i.e., more during maha than during yala) a low
water level is maintained to enable storage of runoff from the
Chandrikawewa'’s catchment. If the Chandrikawewa Reservoir threatens to
spill, the water issues from the head sluice are reduced. For the rest, the
intention is to maintain, as much as possible, a constant water level in the
reservoir by keeping the allocations from the reservoir (i.e., the outflow), in
principle, equal to the inflow. Therefore, the period of three days that the
issues to Chandrikawewa branch canal are increased coincides with the
closure of the upstream Moraketiya branch canal and some distributary
channels,

This constant level allows the storage of runoff from the Chandrikawewa
Reservoir catchment “as long as it does not rain longer than two days, and
if the inflow from the Uda Walawe Reservoir is not reduced,” according to
the O&M staff. After these two days, the extra runoff spills back to the Uda
Walawe River. In practice, however, actual spillage from the
Chandrikawewa Reservoir seldom occurs; it happened only once in the last
three years. As indicated above, the operational target for conveyance in
the Kachchigala Tank after rainfall is the normal level; no storage of rainfall
runoff in the small Kachchigala Reservoir is envisaged.

In the absence of cross-regulators, operational targets for conveyance in
other canals are mostly the minimum required head at the tail-end
distributary channels during the time they receive water. These targets are
more a part of the developed rotational schedule than a target by them-
selves.

Managerial aspects. The rigid implementation of the scheduled rotational
allocations depends to a large extent on the management inputs of the
responsible staff members. The individual motivations of higher-level staff



64 IRRIGATION MANAGEMENT PROCESSES AND CONDITIONS

play an important role in explaining the differences in implementation of
the schedules between Chandrikawewa and Moraketiya. Also, in the tail-
end Angunukolapelessa block, for example, an active and motivated Field
Assistant of the project-level O&M division developed and implemented
rotational allocations which improved the water situation considerably: and
even saved a large part of the crop during the drought of maha 1986/87
(Somaratne 1989). Presently, the responsibility for these allocations has
been given back to the Angunukolapelessa block office which has led to
degradation of the developed scheduled rotational altocations and excessive
allocations for domestic use in the off-seasons; an approach of minimization
of complaints by water users with the least possible management inputs.
Generally, the Technical Officers in Uda Walawe prefer rigid rotations;
maintaining control while implementing the schedules in a flexible way
requires more management inputs, because it may lead to problems in
downstream water levels in the branch canals. This preference for rigidity
itself demonstrates a problematic interaction of staff with the water users.
This problematic interaction was confirmed by interviewed Technical Of-
ficers, who said water users were obstructing flows in the canals, were
stealing water at night, etc. Many of them felt that the dilapidated nature of
the system stimulated to a certain extent this behavior of the water users.
Despite the preferred rigid rotations, requests for extra water issues have
to be accommodated regularly. Within the distributary and field-channel
sub-systems the gate tenders and Field Assistants are free to change the
rotational issues. Monitoring by them is infrequent; IIMI research found
that this frequency varied from “never” to “three times a week.” Their
activities are limited to reacting to complaints by water users. Usually,
Technical Officers do not actively monitor these rotations, but are aware of
their existence. The Irrigation Engineer and Engineering Assistants of the
block office are usually unaware of such rotations or of their nature.
Extra water issues to the distributary channel subsystems usually have to
be approved by the Technical Officer or Field Assistant responsible for the
scheduled rotations. In certain canals, the needed flexibility is realized by

altering the quantity of the allocated discharge, while in others the duration .

of the allocation to a certain distributary channel is extended. The final
allocation decisions in this respect are, in principle, made by the responsible
Technical Officer or Field Assistants, but in practice the gate tenders often
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make the decisions. This also depends on the individual motivation of the
involved staff,

The implementation of the allocation schedules along the main canals is
quite fixed in terms of duration, but rather flexible in quantity; the respon-
sible gate tenders usually make the final decisions in this respect.

At block level nobody cares for possible water saving at this time and it
is up to the gate tenders to decide to close the gate or not. Only at the level
of the main system does the project-level Q&M division have a routine of
reducing issues to branch canals if it rains longer than seven days. However,
at project level there are no strong interests to try to improve water saving
in this respect. The O&M division is keen in preventing spilling from the
Chandrikawewa Reservoir as long as the Uda Walawe Reservoir itself is not
spilling. They also take care in protecting Kachchigala and keeping the
discharge to the tail-end blocks constant. The result is a rather successful
storage of the runoff from the Chandrikawewa catchment area despite its
limited effective storage capacity.

The operational targets for conveyance are established, monitored, and
evaluated by the Technical Officer or Field Assistant responsible for con-
veyance along a specific canal. Conveyance to the tail end of the main
system and in several of the branch canals requires regular checking of
farmer made obstructions in canals, especially during water-short situations.
However, the project-level O&M division corrects some of these farmer
made obstructions only before the start of the season. The conveyance tar-
gets have become routinized over time and are fixed, i.e., they do not
provide for any variations in water flow, as, for example, after rainfall.

A special gaie tender is responsible for the daily realization of the opera-
tional targets for the Chandrikawewa Reservoir; he is responsible for the
operation of the offtakes to the Chandrikawewa branch canal, Kachchigala
Reservoir, and the offtakes from Kachchigala te Mamadala branch and the
Right Bank main canal. Appointing one and the same gate tender in this
respect guarantees a certain mutual adaptation of the different operational
targets for conveyance. The performance of this gate tender and the opera-
tional targets are regularly monitored by the Technical Officer of the O&M
division.
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Mutual Adaptation of Technical and Managerial Aspects -

Gate tenders along main and branch canals have no real responsibility: for
monitoring and evaluating the allocations from these canals. In prmcnple,
the gate tenders responsible for distributary and field channels are also
responsible for realizing necessary internal rotations. However, they have
no responsibility for the allocation within field channels and on-farm, If
more water is required or requested it is aliocated; this practice has been the
same before and after 1982. Also, block-level staff have no responsibilities
to save water; allocations to the overall branch canals enforce some limita-
tions as, for example, in the rotations. These overall allocations are derived
from the limitations in discharge capacity of the main canal, within which
limits the project-level O&M division has successfully enforced some -ad-
ditional, but relatively minor limitations in duration of rotational aloca-
tions. '

Requirements of the water users tend to be continuous and abundant
discharges. Because the capacities of the canals are not sufficient to provide
all distributary channels along the different branch canals with such con-
tinuous and abundant discharges, two things can happen. The head-end
distributary channels can get such a preferred water service at the expense
of the tail-end distributaries and blocks. The latter will receive too little
water or no water at all. This is what basically happened during the RVDB
management, and, o a certain extent, is still continuing in view of the tail
ends that have never received water to date. :

The agency can limit the water use by the head enders, and thus not
comply completely with their preferred water requirements, aind implement
rotational allocations to the tail-end distributary channels to ensure a certdin
supply to these canals. RVDB started some rotational issues before 1982,
but most of the rotational allocations have been introduced by MEA. -

The rotational issues introduced by MEA were oriented at getting water
to the tail-end distributary channels of branch canals, and less at realizing
equitable allocation between distributary channels. A more refined demand
assessment within these basic rotational allocations to reduce water wastage
in the head-end canals, has never been actively pursued by MEA or RVDB
staff, unless by some motivated individual staff members. Most staff mem-
bers react only to complaints of the water users.
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The MEA staff argue that the dilapidated physical infrastructure prevents
further improvements in water duties and cropping intensities, and this is
correct to a certain extent. To a large extent, however, the physical infra-
structure is used as an excuse for minimizing their management input in
further improvements to match supply and demand, i.e., to match the al-
locations better with the actual demand of the different subsystems. Es-
pecially, further refinements in demand assessment are neglected by all staff
levels. While preferred water requirements may be continuous and abun-
dant water issues, water users do not actually use the allocated quantities
completely and opportunities for water savings do exist.This requires in-
creased management inputs by the different staff levels to increase the in-
teraction with water users and between different hierarchical staff levels.
However, higher MEA staff do not perceive this as their responsibility,

Presently, very limited interaction takes place between O&M staff at
project level and those at block level and between O&M staff at block level
and those at field level; higher-level staff do not guide, monitor, or evaluate
lower-level staff with respect to their job performance but they minimize
the number of complaints to higher-level staff, Consequently, few incen-
tives exist for lower-level staff to increase their performance in this respect
and, to a large extent, the personal motivation and integrity of the involved
individuals determine how well the rotational schedules march the actual
requirements, or how much water is wasted. To a larger extent, improved
performance depends on the values that the institution, i.e., MEA as a
whole, attributes to improved performance. In 1982, MEA clearly gave a
push in this direction — under an indirect pressure to prove its managing
capacity is better than RVDB in view of possible rehabilitation funds from
ADB. This brought the same individual Technical Officers who were re-
sponsible during the RVDB period, to increase the match between water
issues and requirements, with a system-wide water saving of approximately
12 percent within one year’s time. Further improvements will require more
management inputs and efforts from the different staff levels which will
happen only if MEA as a whole attributes value to such improvements.
However, after the ADB funds became available in 1984 further im-
provements were not pursued anymore by MEA.

The limitation of the present demand assessment to the passive practice
of reacting to water user’s complaints is, to a certain extent, reinforced by
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the present delegation of localized allocation responsibility - to block and

branch-canal levels. At these levels, no responsibility exists other than sat- .

isfying water requirements within their areas to reduce the complaints. from
water users. Objectives like the reduction of water use by the head-end
distributary channeis and the block as a whole are conflicting with their
interest in reducing water user’s complaints with minimal management
input. Saving water is in the interest of the tail-end blocks only, and is thus

represented only to some degree in the aliocation processes by the project-

level O&M office.




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 points for
the water flow regulation decision making. These targets encompass re-
quirements with respect to the timing, duration, and size of water flows to
different subsystems (i.e. water flow delivery), and related water flow
regulation. On the other hand, the allocation decision making has to con-
sider the requirements of the hydraulical and related managerial aspects of
water flow regulation.

Water tlow regulation requires contributions of staff for operation of the
different control structures and related communication, The preparation and
calculation of these contributions can reduce the occurrence of inappropri-
ate operational methods, losses, and unnecessary delays in water delivery.
The costs of preparation and calculation have to be outweighed by increased
water flow regulation and delivery efficiencies — especially if iterative
processes occur as for water flow regulation and delivery, preparation and
calculation will be useful.

Preparation and calculation of water flow regulation refer mainly to op-
erational methods of control structures and possibly to an operational plan
for integrated and coordinated operation of different structures along canals,

Operational methods (or procedures) refer to the timing, frequency, and
size of gate settings of individual control structures to realize flow changes
through these structures. These operational methods can vary for different
flow conditions in a canal, as for example, filling and emptying of canals,
flow and level variations, little or heavy rainfall, and emergency shut-down.
The operational method can incorporate different parameters like upstream
and downstream walter levels, backwater effects, and level-discharge curves.
These curves can be assessed by experience, through theoretical formulae.

69
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or through calibration. The operational method can be determined as-and
when required, and at different hierarchical levels. The operational methods
may or may not be laid down in an operational plan.

Such an operational plan will indicate how and at what times the control
structures in a system or subsystem have to be operated during a certdin
period. These operational plans can be made as frequently as is necessary,
and at different hierarchical levels. Different types of structures (£.g., in-
take works, cross-regulators, offtakes, turnouts) may or may not be c_m:'erqcrl
by such a plan. o

After the preparatory stage of the water flow regulation is completed the
division of water flow regulation activities among the different staff can be
done through more or less 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 Uda Walawe Reservou
through the head sluice and power station to the Right Bank main canal is
expressed in discharge. The meters in the head sluice and the powerhouse '
do not function properly. Consequently, the corresponding openings .of the.
head sluice and powerhouse are determined entirely by the water level. at the
head of the Right Bank main canal.

This downstream water level is measured by means of a staff gauge.
This assessment is less than accurate because of the occurring backwater
effects upstream of the Timbolketiya siphon® and because the staff gauge is

5 The water fluctuations upstream of this siphon, which led to regular overflowing
of the canal bund upstream of the siphon, have been reduced by the removal of
part of the trash rack at the entrance to the siphon.
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not calibrated regularly. These water levels are reported daily to the project-
level O&M division by the Technical Officer of the head works,

The times of realizing changes in water issues from the Teservoir are
standardized, at 08.00 hrs and 16.00 hrs. There are no given requirernents
regarding undesirable timing of changes in issues to the main canal, as for
example, changes in the afternoon which will cause water level changes at
night further downstream in the main canal. The absence of gated cross-
regulators to be operated after such changes in releases from the reservoir
also makes such requirements less necessary. Because of the fixed times of
operation, no feedback occurs regarding the exact time of realization of a
change in water releases to the main canal. A change in discharge is realized
through a change (which is not gradual) of the head-sluice openings, which
operation is electrically powered. A manual backup provision exists for
possible power breakdowns.

The operational targets for the conveyance through the Right Bank main
canal upstream of the Chandrikawewa Reservoir are the minimum control
water level at the offtakes to the distributary channels just upstream of the
Chandrikawewa Reservoir. These water levels are maintained by allocating
at least 11.3 m/s from the head sluice. Constant water levels along this
canal reach are further facilitated by rotational allocation to the distributary
channels and the Moraketiya branch canal. No operational methods or plans
exist for conveyance along this canal reach because no cross-regulators are
provided.

Operaticnal methods of the offtakes along this reach of the main canal
are done by gate tenders of the O&M division. Timing of these operations
is determined by the rotational allocation schedules. The actual duration and
quantity of the discharges to these different distributary channels, in princi-
ple, conform to the instructions of the O&M division. In actual practice,
because these aliocations are quite abundant, pressure from the water users
for changes is limited and the actual allocations seem to be quite in line with
the scheduled allocations in terms of duration. No strict menitoring of these
allocations is done however. Several of the offtake structures cannot be
properly operated. If the discharge in the main canal is lower, the gate
apenings of the offtakes are officially supposed to be lowered in line with
the theoretical rating curves. The gate tenders are instructed to loewer the
gate with, for example, three s of the gate key, but in actual practice,
the gate tenders are quite free to adjust the quantities to the requirements.
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The operational target for conveyance through the Chandrikawewa Res-
ervoir is to maintain a water level of 5.94 m (note: this level is not in'm
above ms!). The factors that determine this are the average required -dis-
charge to the Chandrikawewa branch canal of 4.2 m¥fs, which can be re-
alized with the Chandrikawewa Reservoir water level between 5.48 to 8.53
m, and the required minimum level. The target level of 5.94 m allows'a
safety margin of 0.50 m for interruptions of inflow, and storage of runoff
from the reservoir’s own catchment area. This target is maintained primarily
by allocation scheduling; the inflow and outflow of the reservoir are sched-
uled to be in balance always. During maha, this level is well-maintained;
during yala less, because of the reduced rainfall probability. In addition; a
minimum water level of 56.6 m above msl is required to be able to issue
water to the Kachchigala Tank. T

The operational method of the radial gate from the Chandrikawewa Res-
ervoir to the Kachchigala Reservoir is determined by the water level in the
Chandrikawewa Reservoir. The discharge to the tail end is kept constant.at
9.4 m*/s. The opening of the gate is determined by means of a rating curve,
which has been established during construction. The gate operator is' con-
sidered to be able to derive from the threads of the cables of the radial-gate,
what the size of opening of the radial gate is. The water level immediately
downstream of this radial gate is turbulent, and it is hard to understand how
this rating curve should have been established reliabiy, other than on a
theoretical basis. Thus, the issues to the Kachchigala Reservoir cannot be
more than approximate. S

After rainfall, the radial gate has to be operated to keep this discharge
constant. In actual practice, the gate operator maintains these water levels
in the Kachchigala Reservoir very well, and spilling from Kachchigala
never occurs. The water level in the Kachchigala Reservoir is kept constant
to prevent spilling and breaking of the reservoir bund and to achieve con-
stant issues to the Mamadala branch canal and the tail end of the Right-Bank
main canal. The sluice from the Kachchigala Reservoir to the tail is made
of wooden planks. This structure is therefore difficult to operate, -and in
actual practice it is used as a fixed weir. The gate setting is never changed,
apart from a correction or repair at the start of the cultivation seasoi.

In the tail end of the Right Bank main canal, several gated cross-regu-
lators are provided. Because the discharge is kept constant the gates'are not
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used and the cross-regulators function as fixed weirs. Apart from these
weirs there are some farmer constructed cross-regulators for offtaking ca-
nals which were originally designed for subsidiary field crops only, but
where rice is cultivated, They are tolerated by the O&M division. To get
water to the tail end of the system a rotational allocation is practiced along
this tail-end reach of the Right Bank main canal. Especially during drier
periods, water users try to block the canals, and try to block the openings
of the cross-regulators used as fixed weirs.

Refilling of the Right Bank main canal and reservoirs at the beginning
of the season is done by starting water issues five days earlier. The main
canal system is never completely empty because in the off-seasons a
constant discharge of 3.1 m'/s is maintained for domestic purposes in the
whole command area.

The operational targets for distribution from the main canal into the
branch canal and distributary channels are expressed in water levels at the
head of the respective canals. The required timing of the corresponding gate
settings is in principle provided by the operational targets for distribution,
i.e., the rotational allocations. The required frequency of adjustment and
size of gate settings are not specified for these offtakes for different up-
stream water levels, but are merely a consequence of water levels at the
head of the canal.

The operational targets for conveyance along the branch canal and
distributary channels do not exist. As far as gated (i.e., with slide gates or
stoplogs) cross-regulators exist they are not operated by the agency, but
used as fixed weirs. Instead, similar to the main system, conveyance along
the canals is ensured by rotational allocations. In several branch canals,
water users frequently try to influence the water levels by obstructing the
canal in more or less permanent ways. To ensure conveyance to the tail end
(for example, in the Moraketiya branch canal) the field staff have to clean
these obstructions frequently.

Within distributary channels the distribution and conveyance along the
canal appear to be even more problematic. Many direct offtakes from the
distributary channel exist, and the water level along the canal is manipulated
even more frequently by means of “temporary and artificial stick dams
erected across the distributary canal™ (IIMI 1990, 67). These structures are
constructed frequently by head-end water users, and broken almost as
frequently by tail-end water users or sometimes by gate tenders.
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No operaticnal plans in terms of integration of the operations: of the
different offtaking and cross-regulating structures along all canalsin time,
size, and frequency of adjustment of gate settings are made at all‘in Uda
Walawe. Such operational plans are not needed because all cross-regulators
are used as fixed structures and integration of the operation of thé different
offtakes has been incorporated and gradually improved by the mtannnal
allocations.

Managerial Aspects

Issues from the head sluice. The Chief Irrigation Engineer of the project-
level O&M division requests the Technical Officer of the head works to
release specific allocations to the Right Bank main canal, and thus supplies
him with the operational targets for the head sluice. The Technical Officer
of the head works always issues the requested discharge at the t’tmes ﬁxed
by the O&M division. i

Establishment of operational methods for conveyance and distribution
along the Right Bank main canal. Water flow regulation decision makmg
for this canal is thus limited to the operational methods of the offtake
structures along the main canal which conform to the in-seasonal allocation
schedules. However, these in-seasonal allocation schedules-thermselves
have developed gradually over time from the water flow régulation re-
quirements for this canal reach, and allocation and water flow Ieguiatlon are
thus mutually well-attuned.

After a change in release from the head sluice, the Technical Officer of
the O&M division informs the three gate tenders along the Right Bank main
canal under his supervision and instructs them about the approxiinate new
gate settings. He also informs the gate tender, who is in charge of the
operation of the offtakes from the Chandrikawewa and Kachchigala Réser-
voirs, and instructs him about the required gate settings and &pproximate -
water levels. The Technical Officer regularly monitors thé” work:-6f iﬁ"\";Sé
gate tenders with respect to the realized allocations and water Ievels.”

However, as the discharge in the Right Bank main canal is' rather con--
stant over the season this type of instruction is not given frequently. Tt is
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only after rainfall that the Technical Officer gives specific instructions to
the gate tender responsible for the sluices of the Chandrikawewa and
Kachchigala reservoirs about the required operations and monitors proper
execution. Between the Uda Walawe and Kachchigala reservoirs, guidance,
monitoring, and evaluation are done entirely by the Technical Officer, as-
sisted by one Field Assistant for daily monitoring. This Field Assistant, the
gate tenders, and the Technical Officer have to sign the attendance register
in the project-level O&M office in Embilipitiya.

Downstream of the Chandrikawewa Reservoir the supervision of two
gate tenders is done by two Field Assistants, who are themselves guided,
monitored, and evaluated by the Technical Officer of the project-level
O&M division. The monitoring by the Technical Officer of the Q&M
division at this canal reach is less-intensive because of the long distance to
the project-level office. These Field Assistants and gate tenders have to sign
an attendance register daily in a suboffice of the project-level O&M divi-
sion in Uswewa, Because the discharge allocated to the downstream com-
mand area of the Kachchigala Reservoir never changes during the season,
the local O&M staff have no need to be informed by the Technical Officer
about discharge changes.

Establishment of operational methods for conveyance and distribution
along the branch canals. Because atlocation and water flow regulation are
the responsibility of the Technical Officers, they make sure that within these
canals the two areas of concern are mutually attuned to each other. The
rotational allocation schedules incorporate the water flow regulation re-
quirements of the branch canals to the main canal. Provisions like gated
cross-regulators for influencing the conveyance through the canal are not
used as such, but used as fixed weirs. In the main canal, the Chandrikawewa
and Kachchigala reservoirs still require some water flow regulation decision
making, but in the branch canals such reservoirs and sluices are an excep-
tion.

Thus, the water flow regulation for the branch canals is not a separate
decision-making process anymore, but part of the allocation decision
making. Water flow regulation in all these branch canals is the responsi-
bility of the Technical Officers and Field Assistants of the block office. It
is only in the Mamadala branch canal which commands two different
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blocks, that the water flow regulation and allocation along the: branch. canl
are the responsibility of the more neutral project-level Q&M dmsum.
Operation of the offtakes and cleaning of farmer built cross~regulat0rs ‘are
done by the gate tenders, Monitoring of the proper execution:of the: alio-'
cation schedules and, simultaneously, the water flow regulation-is done by
Technical Officers and Field Assistants. These gate tenders, Field Assistants
and Technical Officers have to sign an attendance reglster in the block
office. ;

Esfabhshmem of operational methods for conveyance and drstr;buﬂon
along the distributary and field channels. The allocation and water flow
regulation responsibilities are delegated to the Field Assistants or gate: teris
ders responsible for a particular distributary channel. Allocation:and :water
flow regulation are often not scheduled, and takes place ad. hoc. Oﬂen. '
water users themselves have taken over these tasks. If the gate. tenders ‘or
Field Assistants are involved they usually take care that allocation :and -
water flow regulation are mutually adapted and that the tail-end field canals
receive water. If water users themselves operate these canals, conflicts -
between head-end and tail-end water users may lead to less mutual adapta-
tion between allocation and water flow regulation. Some irregular monitor-
ing of the gate tenders and Field Assistants by the supervising Technical
Officer takes place. The responsible gate tender or Field Asmstams have to
sign the attendance register in the block office.

Mutual Adaptation of the Technical and Managenai
Aspects

The original design of the main and branch canals in the Uda Walawe
irrigation systems assumed the cultivation of subsidiary field crops in large
parts of the command area. As a result of the cultivation of rice, instead of
subsidiary field crops, rotational water issues are required to get water o the
tail-end reaches of these canals. Apart from these rotational issues, nO other -
provisions exist in Uda Walawe for water flow regulation in these canals,

except for the sluices from the Chandrikawewa and Kachchlgala reservonrs
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In practice, this means that main and branch canals are operated with fixed
flows, even after rainfall or during water shortage.

The adherence or possible adjustments to these rotational issues are the
responsibility of one staff member, the Technical Officer or, in some in-
stances, the Field Assistant. Under his guidance, monitoring and evaluation
of the water flow regulation within the canal under his purview has been
coordinated through appropriate rotational allocations. This organizational
setup of making a higher-level staff member responsible for the water flow
regulation within a particular canal ensures coordination of the water flow
regulation along this canal and is, in that respect, a sound managerial
method of water flow regulation.

Use of the existing gated cross-regulators as fixed weirs has reduced the
management inputs for water flow regulation required from the gate ten-
ders, the Field Assistant, and the Technical Officers. However, a disad-
vantage of this practice is the reduced possibility of using the rainfall more
effectively. Moreover, it necessarily makes the in-seasonal aliocations less
flexible.

The rotational allocations have been developed to realize water issues to
the tail end, based on water flow regulation requirements with provisions
for average water consumption along the different canal reaches, and
overconsumption in the head ends. It does not take into consideration flex-
ibility with respect to the in-seasonal allocation which has led to interfer-
ence by water users in the water flow regulation through the blocking of
canals and the building of provisional cross-regulators. Such interferences
are due to inflexible allocation decision making rather than water flow
regulation anomalies.

These interferences are partly a logical consequence of the lack of flex-
ibility in the design canal capacities for the areas that were planned for
subsidiary field crops, and are partly a direct consequence of the lack of
flexibility in the rotational allocations.

The use of attendance registers for the project- and block-level O&M
staff may lead to some managerial control over staff, but it does not lead
to more management input by such staff. The present water flow regulation
does not require staff to be present very frequently. One relatively active
Technical Officer suggested that trust between him and the gate tenders was
very important, and that made him decide to abandon the attendance
register.



CHAPTER 6

System Utilization: Opportunities for
Improvement

IN'THIS CHAPTER it is assumed that the Mahaweli Economic Agency (MEA) has
the ambition to improve the water delivery performance and productivity in the
Uda Walawe system to enable, for example, further increases in cropping
intensities in the existing command area. To achieve this it is assumed that a
higher level of perfection of the seasonal and in-seasonal allocation or water
flow regulation decision making is required as well. No indications can be
givenas 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 yet. In the
absence of such normative values, the given opportunities could be used by the
MEA as a kind of 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 (e. g.,
a better assessment of the water level over a measuring weir) rather than the
level of perfection. This means that even with “perfect” feedback, foreseeing,
and integration the decision maker can make a wrong decision. 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 also apply to
other MEA systems. However, the Walawe system is a special system within
MEA in terms of the comparatively less support it receives from the head office,
and thus the author does not claim that all of these management recommenda-
tions will be valid for other MEA systems as well.
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SEASONAL ALLOCATION PLANNING
Present Management Performance: The Level of Perfection

in this section, the overall level of perfection of the seasonal allocation
decision-making processes is classified as low (20-40%). It conforms to the
classification in the annex. It must be noted that classification as very low-or
high is not a judgement in itself as a very low leve! 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 perfecuoﬁ is
assumed to lead to a higher performance. The quantitative Judgemexit
on the following criteria and the classification in Table 1 on page 13

Feedback. No feedback is requnred regarding the irrigable area, because th1§ .
area is approximately 100 percent of the command area for every's 'ason The -
feedback MEA receives with respect to the appropriateness o_f s “seasonal
allocation decisions relates to the cultivation calendar for the overall systnm'
and cropping pattern. The feedback MEA receives on the culuvauon calendar
in the cultivation meetings is of a very unreliable nature, glven ‘thay the ‘r
users are often arguing against MEA for the sake of argument only, because
their attendance at the cultivation meetings does not serve any useful pulpose -
other than being informed of the seasonal plan decisions. Theif ccmifil }
ignored by MEA completely: A very low level of perfection (0- 20%). " "

More feedback on the cropping patiern and varieties grown § obtaine_d
through the lists of the Unit Managers, the resulting crop planmng summdnes;'
and the regular farmer training classes. Assuming atleastsome grossreliabﬂity
this feedback is of an average level of perfecuon (40-60%). . '

MEA has not yet tried to obtain feedback on the appropnateness of the -
envisaged water duties for the different subsystems, the related trade-offs With:
areas 1o be irrigated, and cultivation risks. Apart from complam
season, the only feedback the O&M division gets on the rehabillty ‘of its
estimates of the water duty are the seasonal totals of the i issues from the head
sluices to the branch canals, insofar as these measurements are reliable: A very
low level of perfection (0-20%).

The MEA’s head office does not monitor the reliability and quality of the
seasonal allocation plan either. It does monitor the seasonal allocation
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decisions from the head sluices to the main canals, but does not know the related
decisions within the command area with respect to the water delivery. No
evaluation and analysis of these data take place unless serious problems occur:
A low level of perfection (20-40%).

Foreseeing. Approximate assessments are made of supply and demand for the
whole season. The cultivation risk is not quantified. The rule of thumb
determining adequacy of supply for the whole command area has been
established in an approximate way and by experience and is applied as such: A
low level of perfection (20-40%).

The seasonal allocation plan of MEA does not foresee the probable culti-
vation calendar and cropping pattern within the blocks and branch canals; it
only foresees the allocation to these subsystems. As a result no seasonal
allocation plans exist for a large part of the command area; A very low level of
perfection (0-20%).

The influence of the present cultivation calendar on future allocation
decision-making processes is taken into account; a serious strategy with respect
to maintaining or increasing the adherence of the water users to the cultivation
calendar for the overall system is pursued: A high level of perfection (60-80%).
However, within the branch canals and blocks such strategies do not exist at all.
With respect to water duties and cropping patterns (e.g., subsidiary field crops
in well-drained soiis) such strategies do not exist: A very low level of perfection
(0-20%). There is however a strategy of minimizing the cultivation risk to
improve the confidence of the water users: A low level of perfection (20-40%}.

Integration. The cultivation calendar is matched with maintenance plans. The
cultivation calendar is also integrated to a certain degree with the official annual
and seasonal agricultural implementation plans: Anaverage level of perfection
(40-60%).

However, the related cultivation plans of the water users in terms of the
cultivation calendar and cropping pattern are in general not considered. Neither
does the plan integrate the water flow regulation requirements (i.e., staggered
land preparation) at block and field levels to get the water to the tail-end
distributary channels. As a result the water users in return enforce some
incorporation of their interests in the actual implementation of the cultivation
calendar within the starting dates set for the overall system. This enforcement
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also influences directly the extension of the season beyond- the dates set by
MEA: A very low level of perfection (0-20%). . .
The water duties proposed by the O&M division integrate: the requirements :
of the water users to a certain extent, because these water duties have-been
established in the past, to a certain extent, in a demand-driven mode with
limited interventions by MEA staff within the branch canal and distributary.
channels. As aresult of limited agency interventions, these waterduties donbt’
really represent the interests or cultivation plans of tail enders or the- farmers in
the areas that do not get any water at all: A Jow level of perfectmn (2040%}

Systematics. Clear and specified rules existin Sni Lanka regardmg ihe seasonal
decision-making processes. The cultivation committee is authorized to decide
“the dates of the commencement of cultivation operations, including plouglung, -
sowing and reaping” (Government of Ceylon 1968, 7). However, apait from
this general authorization no specific rules have been developed for the Uda
Walawe system with respect to the steps to be taken to reach that decision.

For the systems managed by the Irrigation Department and’ the Irrigation
Management Division such steps have been defined to a certain extent:in
Ministry Circular No. 121 of 31 May 1982 (Ministry of Lands and Land
Development 1982) and others. If these rules would determine to alarge: extent
the actual pattern of the seasonal allocation processes in Uda Walawe, :the
decision making could be classified to be of an average level of pcrfecuon (40—
60%).

Despite this absence of formal rules with respect to the scasonal alloctmon
decision making in the Uda Walawe system, the decision making for the
seasonal atlocation to the different blocks has been systemized 0 a large extent:
The cultivation meetings play a minor role in the seasonal allocation; but the )
pattern of decision making is rather fixed; the O&M and Agricultural divisions
do the majority of the decision making, and the Resident Project Manager
makes the final decision. The water users play a minor role: An average 1eve1
of perfection (40-60%).

Below the head sluices to the different branch canals, this dBClS]OI'l makmg
is less fixed. The seasonal allocation is more dependent on pressures of tiead
enders with less interventions of the MEA staff. The actual allocation plarmmg
follows a certain routine which has been estabhshed overtime: A very 10w level
of pérfection (0-20%}). e
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In the absence of more fundamental managemenlt research to determine the
relative importance of the aforementioned different aspects of the seasonal
allocation planning, it is difficult to determine an overall level of perfection in
another way than by averaging the above values. Such averaging leads to an
overalllevel of perfection of the seasonal allocation decision-making processes
that can be classified roughly as low (20-40%).

Opportunities for Improvement: Requirements with Respect
to the Processes

The overall level of perfection of the seasonal allocation decision making was
classified as low (20-40%). Here and in the following section it will be assumed
that MEA wants to improve this to an average level (40-60%). In certain cases
it may be required that the quality of the decision making should increase as,
for example, in the case of the reliability of historical water level data as this
reliability is affected by the dilapidated nature of the physical infrastructure.

Technical aspects. To reach an average level of perfection (40-60%), the
supply assessment should incorporate an assessment of the inflow into the
reservoir and the rainfall in the catchment area. Cuitivation risks should be
quantified. Also, the demand assessment and matching of supply and demand
should consider at least the cultivation plans and decisions of the water users
within the different blocks and branch canals. Requirements with respect to
staggered cultivation between and within blocks and branch canals should be
assessed as well, in view of the limited discharge capacity of the main canal.

In addition, the assessment of demand with respect to water duties for
important subsystems (e.g., main and branch canals and distributary channels)
through historical water level data, for both water abundant and scarce
situations, should get more serious attention. This will increase the quality of
the decisions, and indirectly the levei of perfection because more reliable
feedback data will reduce the chances of ad hoc seasonal allocation decision
making through the increased clarity and reliability of the options and risks. For
that purpose, it will be required to make the water level readings more reliable
by atleast one, but preferably more regular calibrations (e.g., every two or three
years, depending on the siltation in a specific location).
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For an average level of perfection (40-60%) the consequences of each
season’s allocation decisions on future expectations should -continue:te:be
considered to some degree, if a more flexible seasonal allocation’pl_aﬂning
- would be implemented. e ey

Performance evaluation will require registration of the final allocation plans -
for main and branch canal and distributary channel subsystems andcompariéuﬁ
with earlier seasons to evaluate their quality. The progress of implementation
of the seasonal allocation plan should be monitored and evaluated weekly.

Managerial aspects. I MEA wants to improve its water delivery performance,
- will have to determine the way it is able to interact more effectively with the
water users, and possibly with the involved politicians, regarding the scagogpl
allocation decisions. R
This requires decisions about the type of consultations zequued in: the
preparatory stages regarding the water user preferences with réspect to water
duties and cultivation risks, crops, cultivation calendar, and cultivated area,
Such decisions also require efforts to identify and organize ways to effec-
tively communicate with the water users of specific subsystems; it requires the .
identification of representatives of the subsystems who will not only represent
their individual interests, but also those of the tail enders, for exam It
outside facilitators like Institutional Organizers, or nongovernmental organiza-
tions, are attracted it is important that the MEA staff will feel committed to the
tasks of the facilitators and the evolving water user groups. In Kirindi Qya, for
example, it could be seen that the outside facilitators (i.e., the Ir;igagipn
Management Division), because of lack of cooperation of the agency staff,
started to justify their presence to the water users by blaming the agency. staff.
This approach may work in the short term, but ultimately it will not lead to
sustainable interactive processes between the agency and water users (Nijman
1991b). | R
Interaction with water users is especiaily important during the preparation
phase of the seasonal allocation decision making; at that stage the Waler 1sers
can be consulted about their requirements and can be briefed about the trade-
offs that have to be made between cropping pattern and calendar or between

different subsystems. Involvement during these stages can _tfms reduc&dwer-
gentexpectations of the different interest groups at the time of decision making, '
i.e.,the cultivation meeting. The acceptability of the final decisions to the water
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nsers would be much higher if their representatives would be more involved
in the whole process, and if water users become better aware of the priorities
to be made and criteria used with respect to their different preferences.

For an average level of perfection (40-60%), more interaction with water
users or their representatives and possibly the involved politicians is required
during the preparation stage of the seasonal decision making.

For a high level of perfection (60-80%), MEA should incorporate important
influencing factors of the decision making by these groups at distributary
channel level. Interaction between MEA and the water users should relate to
the cultivation calendar, cropping pattern, and water duties for the season in
each distributary channel.

The interaction with different interest groups should not only focus on the
cultivation calendar, cropping pattern, and irrigable areas but 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 will make the
different groups more aware of the different trade-offs and will compromise
between them as well. The different steps involved in the decision making, if
any, and the crileria that apply to the decision making have to be clear to the
participants at an early stage. Criteria that could be used are:

* There should be correlation between the stagger systems of the different
subsystems to match, as far as possible, the canal capacities, the optimal
cultivation periods of the different subsystems, and any differing prefer-
ences.

* There may be priorities for certain subsystems regarding cultivation
calendar, crops, area to be cultivated, water duties, and related cultivation
risks.

* There should be seasonal rotation of benefits and preferences among the
subsystems. For example, if one subsystem gets priority for this season
another subsystem should get it in the next season.

* Water duties required for the different subsystems and water delivery or
sharing methods that may be necessary should be set.
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* -Fees that have to be paid if the clients request extra watér: (ovet the
- specified quantity) should be set. . '

During the fand preparation (i.e., implementation of the 'seasbnal:_dlloeétibn
plan); the interaction with water users required to evaluate the progress of the -

land preparation and possible adjustments of the seasonal plan should be .

regular (e.g., weekly) for an average level of perfection (40-60%) ﬂrﬁequent
(e.g., daily) for a high level of perfection (60-80%). : i

- MEA will have to consider to some degree (40-60%), or fully (60-80%- the '
consequences of the allocations for this season for the future cxpectaﬁbns A
more explicit and active strategy incorporating priorities with' respect’ toithe
different allocation parameters (i.e., irrigable area, water diities, :-croﬁpmg

pattern, cultivation calendar, and cultivation risks) will be required for an =

average level of perfection (40-60%). This will enable a reduction-in aidhot
decision making. For a high level of perfection {60-80%),-ah cxpltcr and
coherent strategy should exist for all important subsystems. ERO

In addition, the head office of MEA should pay more attention- m the -
processes of the seasonal allocation decision making. Opportunitios for gmd-
ance, monitoring and evaluation of its staff in these complicated:and- ofién
semipolitical processes are not the only advantages, but increased attentioniwill
give more status to the managerial aspects and stimulate its staff tor perform
better in this aspect of their profession.

An average level of perfection (40-60%) will require performame evaly-
ation by the head office through registration of the final seasonal plan; a:_ld
comparison with earlier seasons to assess its quality.

‘Last, but certainly not least, an average level of perfection (40-60%) will
require weekly monitoring and evaluation of the actual implementation-of the
seasonal plan at block and project level. After completion of the larid prépara-
tion an evaluation report on the realized implementation of the seasonal
allocation plan should be sent to the project office and head office: For ahigh :
level of perfection (60-80%), this monitoring should become more Arequent,
and weekly reports on the progress of monitoring and evaluatior should be sent
to the head office. The aforementioned performance evaluation should lead not
only to filing of forms, but to feedback to the lower hierarchical levels about the
performance assessment. This performance evaluation is a basic requirément
to build up some responsibility and accountability at different staff levels with
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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. Increased awareness and understanding by water users (or their
representatives) regarding trade-offs to be made between the seasonal allocation
parameters are required. Such increased awareness will evolve from increased
interaction with the planning by MEA, but in addition special training courses
may help to improve this awareness.

The managerial capabilities and attitudes of the MEA staff should be
improved in order to interact more effectively with water users, their repre-
sentatives and their own subordinates.

The inclusion of managerial subjects in the education of the irrigation
engineers, the addition of selection criteria regarding managerial capabilities
for future systemn managers, and some change in training and professional
development programs may be required. More awareness of the influence of
managerial attitudes on the motivation and performance of subordinates may
also help a lot.

However, the above opportunities for improvement may give the impres-
sion that several training options available to staff and water users may solve
many problems; this is not the case. A precondition for such training to be
effective is an increased motivation and willingness of the MEA staff to
improve its performance. The MEA staff in Uda Walawe was extremely
demotivated, because MEA as a whole gives little priority to its job performance
compared to its political connections or its public relations with the outside
world,

Therefore, MEA should develop strategies to decrease the indifference and
increase the willingness of its staff with respect to its involvement in manage-
rial aspects of the seasonal allocation processes. Irrigation engineers and
agronomists alike, especially in higher echelons, should accept the management
contents of their jobs, and make clear to what extent they have to spend time
on this. This will only happen if their technical and managerial performance is
seriously monitored and evaluated by their superiors.
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‘More guidance and professional recognition for involvement in allocation
decision making, provision of career paths related to job performance, incen: -
tive systems, and performance evaluation with respect to water délivery may
be part of such a strategy. More accountability of its staff whether towards -
higher levels, or towards water users or, more directly, towards the ase.of the
resource water isrequired. The improved adherence to the culuvauon calg@dar
which was introduced by MEA, and which led to approximately 12 percent
water saving proves that increased accountability of staff towards ‘water
delivery can lead to quick results.

‘Water saving may be achieved, for example, by increasing the valuc Qf thc
resource water— as was done by the ADB's expectations from MEA as a better
managing agency compared to RVDB — through selling it, through malqng
subsidies more explicit in loans to the irrigation sector, and ﬁlrough fore
performance requirements from higher-level staff, the govemment d the
donor (see also Nijman 1991a). S

Provision of information. More information regarding the actual mqulmmems
and preferences of the water users with respect to the cultivation caié.nddr
cropping pattern, irrigable area, staggered cultivation, and cultlvau_
well as the trade-offs between them should be provided at the prepa tory
stages of the seasonal allocation decision making as well as durmg its plé—
mentation for an average level of perfection (40-60%), and in addmon
more information with respect to the water duties should be provided fi
level of perfection (60-80%). '

For an average level of perfection (40-60%), the water users’ reguzremants
at project, block (or branch canal) and distributary channel lcvel should be
considered. Such information should become available, especially durmg the
preparatory phases of the seasonal allocation planning by the Pm]ect-level'
O&M and Agricultural divisions for improved mutual understa.ndmg gnd .
adjustment and less divergent expectations. Improvements of the p;owslgn of
information to the water users regarding the decisions, arguments, and cntena
uséd in the different steps may strengthen confidence of the water users.

In addition, more reliable historical measurement data on reallzed water
deliveries to important subsystems should become available for: the de b
tion of realistic water duties, This will require at least one, but pteferably more.
regular calibrations (e.g., every two or three years, depending on the sﬂtatlon
in a specific location).
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For an average level of perfection (40-60%), weekly information should
become available at block and project level regarding the actual implementa-
tion of the seasonal allocation plan. At the end of the land preparation, an
evaluation report on the actual implementation should be sent to the MEA head
office.

The aforementioned information flows needed for an average level of
perfection (40-60%) require increased management inputs and efforts of
different staff levels. These are unlikely to occur withoutincreased institutional
support from the MEA head office, through guidance, evaluation, and appre-
ciation of such increased performance. To this end, regular (40-60%) or
frequent (60-80%) monitoring of the processes of the seasonal allocation
decision making by the MEA head office is required at least for guidance, and
evaluation and especially for stimulation of staff. In the present situation, the
staff involved is not appraised for its performance, other than “negatively,” 1.e.,
in cases of complaints.

Systems and methods. The presently used uniform cultivation calendar for the
whole command area seemns to preempt any choices by agency staff, while it
actually favors the head-end water users and blocks. It reduces the need to
interact with subordinates and farmers; it is a “minimum-management” solu-
tion. For an average level of perfection (40-60%), this present “minimum-
management” approach will not suffice anymore. Instead, MEA and water
users together (possibly in conjunction with political representatives) should
develop a system or strategy for prioritizing among the allocation parameters
to achieve the best compromise between cultivation risks and irrigated area
(e.g., between irrigated area and cropping pattern, crop varieties and staggered
cultivation, water duty and irrigated area), and for prioritizing among important
subsystems, especially if the demand exceeds the supply for the season.
Without such a system it will never become possible to irrigate the full
command area of Walawe, even with a rehabilitated physical infrastructure,
For a high level (60-80%) of perfection, a coherent strategy would exist for all
important subsystems and the overall system.

Such a system could comprise principles and criteria for: systematic
reduction of the irrigable area (e.g., priority rights, bethma [sharing of certain
areas during dry seasons], altemating yala seasons for different subsystems);
cropping pattern (e.g., short-term varieties, subsidiary field crops); cultivation
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calendar (e.g., more systematic staggering, land preparation during maha with
rainfall, “variable discharge-variable duration” rotational water deliveries as

described by IIMI 1990, 114); and water duties {e.g., acceptable reductions of

water issues to different subsystems).

The introduction of such systems will require more management inputs and
efforts of different hierarchical levels of the MEA staff, which is unlikely to
happen without the earlier-mentioned active stimulation from the head office.

Provision of knowledge. MEA should initiate a synthesis on managerial
techniques and attitudes (e.g., criteria for rationalizing the matching of supply
and demand under different water availability situations, methods for reliably
assessing the actual requirements of the water users) that may prove or have
proved more or less successful in reaching mutually acceptable seasonal
allocation decisions in the Sri Lankan management situation in different
irrigation systems under different water availability scenarios.

Organizational rules. A characteristic of the present MEA setup is the lack of
guidelines, circulars that indicate authorities, responsibilities, entitlements and
tasks of different staff ievels, divisions, and water user groups or their
representatives, The actual implementation and performance of the seasonal
planning thus depend fo a larger extent more on individual insights -and
motivations than in, forexample, the Irrigation Department. On the otherhand,
the “unified command” setup of MEA, at least in Walawe, leads to a much
better adjustment of agriculturat and Q&M interests at project level during the
seasonal allocation planning, compared to the Kirindi Oya setup with dlfferent
line agencies,

For an average level of perfection (40-60%), clear responsibilities with
respect to the seasonal planning will have to be defined for the O&M and
Agricultural divisions at project and block levels. Theseresponsibilities should
be related to explicit and clear performance indicators for the seasonal plan-
ning.

The present unclarity of these performance indicators was demonstrated in
the past by the rivalries in this respect between the Deputy Resident Project
Managers of Q&M and Agriculture of the Walawe system. Both of them did
have some incentive to prove their contribution to the improved performance
in crop yields in Uda Walawe since the RVDB period, because they were both

H
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hired as part-time, comparatively well-paid consultants. However, unclear
lines of accountability have led even to discussions in the national newspapers
about whose contributions were more relevant. These responsibilities will
have to become more clear-cut, and will have to be monitored and evaluated
regularly. The absence of such responsibility and accountability was very clear
at block and unit levels as well, where nobody was really accountable to
adherence to the cultivation calendar.

For an average level of perfection (40-60%), MEA should develop and
operationalize rules that will facilitate the interaction between the seasonal
planning by the O&M division and the Agricultural division and the require-
ments and preferences of the water users at project, branch (or block), and
distributary-channel levels, especially during the preparatory stages and im-
plementation, The cultivation meeting does not necessarily have 10 be
abandoned, but its function as a decision-making body (i.e., its legal status) is
contused with that of a decision-preparation body —decision making necessarily
involves decision preparation -— which creates problems and frustrations for
all parties. At present, it is not even a decision-making body in Uda Walawe,
but an extension meeting only. A solutionmay be to formalize it as an extension
meeting and decision-making body with an additional function to hear remaining
-—L.e., unrepresented in the final decisions — water user discontent, which may
be fed back to the MEA head office, for example, through the minutes of the
meeting. MEA, the Ministry of Mahaweli and MASL do not provide for such
rules at present,

IN-SEASONAL ALLOCATION

Present Management Performance: The Level of Perfection

The level of perfection of the in-seasonal allocation decision-making processes
is classified as low (20-40%) following the classification in the annex. It must
be noted that 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
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unsatisfactory, a higher level of perfection is assumed to lead to a higher
performance. This quantitative judgement is based on the characteristics of
these processes regarding the following criteria.

Feedback. The Technical Officers get regular feedback regarding the realized
allocations to branch canals and distributary channels: An average level of
perfection (40-60%). (The accuracy of this feedback or its functionality does
notinfluence the level of perfection of the decision making, butinfluences only
the quality of the decision.}

No feedback takes place regarding the realized allocations tofield channels.
And, no allocations are really scheduled; the water users and possibly the gate
tenders (or Field Assistants) are supposed to manage with the allocation to the
distributary channel. Thus, the absence of this feedback does not influence the
level of decision making. :

Regular feedback regarding realized conveyance targets occurs for most
importantsubsystems: Anaverage level of perfection (40-60%). This feedback
is complemented with irregular complaints from water users if localized
shortages occur: A low level of perfection (20-40%). No feedback takes place
on actual allocations during and after rainfall, other than through complaints:
A low level of perfection (0-20%).

No performance evaluation by the project O&M division or the MEA head
office occurs with respect to the scheduled and implemented rotational alloca-
tions, other than through complaints: A very low level of perfection (0-20%).

Foreseeing. The rotational allocation schedules allow for the necessity to
allocate water to the tail-end distributary channels of the different branch canals
and blocks: A low level of perfection (40-60%). (No priorities are set in the
allocation schedules to reduce obvious water wastage in the head-end
distributaries at the expense of tail-end canals and blocks. This is apparently
not a priority and does not influence the level of perfection as such.)

The consequences of allocation decisions on future expectations are to some
degree considered through the efforts to introduce and implement rigid rota-
tional allocations during and after land preparation. Similarly, much attention
is given to prevent precedences of increased discharges to tail-end blocks to
prevent claims for more permanent increases: A low level of perfection (20-
40%).
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The operational conveyance targets for the Chandrikawewa Reservoir are
oriented towards preventing spilling of water from the Chandrikawewa catch-
ment, which is less motivated by necessity than the aforementioned foreseeing:
An average level of perfection (40-60%).

Integration. Operational targets for conveyance along the main canal are
integrated to some degree with those for the distribution through the rotational
allocation schedules to branch canals and distributary channels along the main
canal: A low level of perfection (20-40%). (Many engineers will argue that the
rotational allocation schedules are not integrated adequately enough with the
operational targets for conveyance 1o realize adequate rotational allocations to
the tail ends of blocks and branch canals, compared to what was envisaged in
the original design and what can be done even now; however, this shows more
the incompatibility of the priorities during the system creation and utilization,
rather than that it influences the level of perfection of the allocation.)

The operational targets for distribution to distributary- and field-channel
subsystems take into account the short-term agricultural and water user
priorities only in cases of urgency through water user requests: A low level of
perfection (20-40%).

During rainfall the allocation along the main canal and within the branch
canal and distributary channels is not integrated. Reduced allocation occurs
only if the duration of rainfall forces the project-level O&M division to take
action: A low level of perfection (20-40%).

Systematics. The rotational schedules are generally used as broad rules by the
pate tenders (of Field Assistants) to allocate water to and within the distributary
channels: A low level of perfection (20-40%).

Regarding the operational targets for the conveyance along the main system,
some effective rules of thumb have been developed regarding important water
levels and how these should be maintained: A low level of perfection (20-40%).

The operational targets for conveyance have been developed by routine
only; no rules whatsoever guide this decision making: A very low level of
perfection {0-20%}.

For the allocation below the offtake to the distributary channels there are no
rules to apply during rainfall: A very low level of perfection (0-20%}. The
aforementioned rules of thumb for the determination of operational targets for
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conveyance in the main system also apply: during rainfatl;- A*IG ' 316
perfection (20-40%). Routine rather than standing. orders apply‘
A-very low level of perfection (0-20%).

Opportunities for Improvement: Requirementswl.. b
to the Processes

Because itis assumed that only a gradual i improvement of the level ¢f ],ie
is feasible it is also assumed that MEA aims to unprove 1ts T

from low (20-40%) to average (40-60%) However, in certam cases,w
examplc, an average level of perfection leads to a low | quahty ‘
be necessary to increase the quality of the decision through' Tés
accurate water level measurements or feedback rather than By
level of perfecnon

Technical aspects. For an average (40-60%) or high (605 0%) 1
perfection, the in-seasonal assessment of supply to the diff;
channels along the main and branch canals will have to depe
water level — whether over a measuring weir or not — af' thie
distributary channel; the water levels in the main and brang
relevant for conveyance only. This means that the main an
should not be used anymore as small reservoirs for distribirfion Purposés -
(which has gradually led, in Uda Walawe, to a permanent favonng-of thehead-
end canals at the expense of the tail-end canals), butasconvey.
~The required frequency of such assessments will have to be de
higher-level staff, and the observations will have to be fed back
deviaté from the variation allowed by such staff. ‘This allow
- be larger for an average level (40-60%) than for a high level'(
perfection, because for a high level more ﬁequent feedback
adjusttnents are, in principle, required than for an avérage léve
The frequency of assessment may have to be varied accordm
of fluctuations of the main canal water level, and possibly for
avallabﬂlty situations. Systemizing the frequencies for the distri
along the main and branch canals will also be required to facﬂiEa guidanes;: -
monitoring and evaluation by higher-level staff.
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For an average level of perfection (40-60%), the demand assessment should
be by means of the water levels along the distributary channel, especially the
tail end, and by means of the walter levels over the measuring weirs at the head
of the field channels. These water levels are used for demand assessment in
combination with interaction and requests from water users or their representa-
tives. The frequency of this assessment may be several times a day, but will be
less for an average level of perfection (40-60%) than for a high (60-80%) level,
because of the larger margin allowed in the allecation for localized variation.

For an average level of perfection (40-60%), regular feedback on effective
rainfall in important places in the command area (e.g., for every block in Uda
Walawe) takes place and is used for the demand assessment. For a high level
of perfection (60-80%]), this effective rainfall is measured in all important
subsystems (e.g., all tracts or distributary channel subsystems) and feadback
occurs daily if relevant for the allocation decisions.

Foranaverage 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. Forahighlevel of perfection (60-80%), these adjustments
are more frequent, Allocation to distributary and field channels is implemented
accordingly, whereby a larger variation is allowed for an average level (40-
60%) than for a high level of perfection (60-80%).

For an average level of perfection (40-60%), residual effective rainfall is
incorporated in the weekly or biweekly allocation schedules, while for a high
level of perfection (60-80%), the probable effective rainfall is considered.

Foran average level of perfection (40-60%}), the separate operational targets
for the conveyance are expressed for the most important points along the main
canal. For a high level of perfection (60-80%}, this is done for all important
points along the main canal.

The precondition for reaching an average or high level of perfection of in-
seasonal allocation is the possibility of assessing the water levels at the head of
the subsystems accurately, e.g., the functioning of measuring weirs or staff
gauges under free-flow conditions, i.e., without backwater effects. This should
be the case at least for the flow-measuring facilities at the head of the main and
branch canals and distributary channels.

Managerial aspects. Staff of the project-level O&M division should become
more involved in the in-seasonal demand assessment and consequent alloca-
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tion processes below the head sluice to increase the level of perfectioii to
average (40-60%) or high (60-80%). Without their involvement in these
processes they will not be able to limit the localized overconsumption’of
irrigation water.

Also, this project-level O&M staff will have to regularly (40-60%), or more
frequently (60-80%), reschedule the allocations to branch canals, and distributary
and field channels. It will also have to make decisions with respect to the
allowable margins for the field-level staff to deviate from these scheduled
allocations without prior consent of higher-level staff, and with respect to ways
of monitoring this.

MEA will have to determine the stages of the decision-making processes
regarding the in-seasonal allocation at which the water users should: be
consulited and their hierarchical levels. These may take place atdifferent times
as, for example, at the beginning of the season to discuss the principles of
allocation and at regular (40-60%) or more frequent (60-80%) intervals during
the season.

Simultaneously, regular (40-60%) or more frequent (60-80%) interaction
with the agricultural staff at project or block level may be required for a better
tuning of allocations with possible agricultural programs. However,this
interaction may be superfluous if more regular and organized interaction with
water users is established regarding the allocations.

Allocation principles that could be subject for discussion, consultation or
negotiation with water users, their representatives, and field staff refer to the
quality of the water delivery service. For example:

* The required water duty for the different subsystems,

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

* The maximum permitted total responsiveness (i.e., managerial and hy-
draulic) or delays of realization of exceptional adjustments to the sched-
uled allocations.

* The allowance to cope with variations in discharge (or water level) 1o the
different subsystems.
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* The predictability of the water issues in terms of the required information
supplied to water users and field staff about allocation schedules and
adjustments.

* The criteria that should be used in the allocation decision making for
different water availability situations (e.g., equity between subsystems),
cultivation risks, and agricultural productivity.

These interactions with the water users could have different levels as
indicated in Table 8, but should be of level three or four toreach an average level
or high level of perfection without too much enforcement by the agency. The
form of these consultations will have to be determined by the MEA head office,
in consultation with project-level staff because successful interaction depends

to a large extent on their commitment to such interaction.

Table 8. Levels of conditions for establishing adjustments in cooperation.

Level Categories of conditions
Information supply Consultation Respensibilities

1 One-sided/current affairs None Independent

2 Two-sided/intentions None Independent

3 Two-sided/intentions Consultations Independent
without obligations

4 Twao-sided/intentions Consultations Independent
directed at binding
agreements

3 Two-sided/intentions Consultations Common or
directed at “umbrella™

decision taking

Source: Kampfraath 1978.
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The latter is important because the Sri Lankan experience with the Irrigation
Management Division is that with respect to the in-seasonal allocation the
mechanisms between the different hierarchical levels of the O&M staff are
such that passive and active obstructions of such bottom-up processes are very
easy (Nijman 1991b). Without real commitment of the MEA head office and
project staff the bottom-up processes will not be very effective in the short run,
and may be even counterproductive in the long run.

Consultations initiated and maintained by MEA could be attended by the
more or less centralized levels where allocations are scheduled, and by lower
hierarchical levels. Apart from that, procedures have to be established
regarding urgent complaints and requests by the water users.

Good communication lines have to be established with the field-level staff
as well, toincrease the managerial responsiveness towards required adjustments
in the allocation schedules. If such lines do not exist it will become more
difficult to deliver the water within certain requirements that evolve from the
consultations with the water users, including the separation of operational
targets for conveyance and distribution. These communication lings should
thus be even better for a high level than for an average level of perfection.

For an average level of perfection higher-level staff should regularly
instruct, guide, monitor, and evaluate the Technical Officers, Field Assistants
and gate tenders with respect to the actual implementation of the scheduted
allocations. This will not only improve their allocation decisions, but will
stimulate them as well,

Development of such project-level guidance requires that the MEA head
office takes a more active and initiating role in guiding, monitoring, and
evaluating the in-seasonal allocation processes in its irrigation systems. Per-
formance evaluation through registration of allocation schedules and compari-
son with important earlier experiences, and regular menitoring and evaluation
of actual implementation of most important operational targets are required for
an average level of perfection (40-60%).

In the interaction with water users and field staff the credibility of the
matching of supply and demand at higher-hierarchical levels is very important
and this is something which should be carefully cultivated by the MEA staff.




Svstem Unizarion: OrrORTUNITIES For [MPROVEMENT 99

Opportunities for Improvement: Requirements with Respect
to the Managerial Conditions

Peaple. The existing technical expertise of the different stafflevels is sufficient
if project-level O&M staff will become more involved in localized demand
asscssment and allocation processes. However, experience in quantifying
water duties, flexibility, predictability, vitriability, and responsivencss may
have to be developed for staff and water users,

Managerially, a first need is an increased awareness of all O&M staff levels
about the managerial aspects of their daily work content, In addition. higher-
level staff will have 1o become willing and capable to interact more citectively
with lower-level staff and water users. and this will require improved mana-
gerial skills and attitudes,

As for the seasonal allocation, inclusion of management subjects in the
education of the staff. addition of managerial skills in the selection criteria for
future irrigation managers, changes in training and professional development
programs will be required. More awareness of the influence of managerial
attitudes on the motivation and performance may help as well.

However, increased awareness of the managerial aspects of the in-scasonal
allocation processes and related skills will not increase the present level of
perfection. Motivation and willingness of the MEA staff to improve their
performance in this respect are more important. A similar point has been
argued for the seasonal-allocation planning. which means that MEA will
require or stimulate its staff to improve its performance. However. presently
MEA as a whole does not give much priority to the water delivery performance.
Therefore, the government or the donors will have to increase the accountability
of MEA in terms of its effectivencss and efficiency in using water resources.

Provision of information. The project level that prepares the allocation sched-
utesrequires regular (40-60%) or frequent (60-80%) feedback of realized water
issues 1o branch canals, and distributary and fietd channels and corresponding
waler levels in the main and branch canals. Also. it should get feedback on
adjustments of scheduled allocations. This feedback could be realized through
forms, in which case they should be cross-checked by daily independent
measurements of waterissues to at leastdistributary canals, andthrough regular
field visits by project-level staff.
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For an average level of perfection {40-60%) regular feedback of residual
effective rainfall is required. Fora high level of perfection (60-80%), frequent
feedback of actual demand incorporating effective rainfall is required.

In addition, good communication lines are required for an average level
and a high level of perfection to be able to react to exceptional deviations
from the scheduled allocations that cannot be covered by the established
altowable margins. Related to this are the information-processing require-
ments: the use of computers and standard software to make frequent and gquick
changes in the schedules and produce notes on the new schedules for dissemi-
nation to field staff and water users. 1n addition, to make management less
dependent on individual staff members, allocation experiences should be
recorded, for example, in a database, seasonal reports, etc.

For an average level of perfection (40-60%), performance evaluation by the
head office through registration of allocation schedules and comparison with’
important earlier experiences, and regular monitoring and evaluation of actual
implementation of the most important operational targets is required. Potential
performance indicators for the in-seasonal allocation concern are thus the water
duties for different main and branch canals and distributary channels which
could be monitored regularly. This requires, again, an increased accountability
of MEA as a whole towards its water delivery performance, which is unlikely
to come about without outside requirements in this respect.

Systems and methods. For an average level and a high level of perfection, it
seems useful to decide on a certain system of allocation for different subsys-
tems that can be relatively easily monitored by higher-level staff, but which is
acceptable to the water users. Such a system could systemize the allocation
decision making and thus facilitate the interaction among staff and between
staff and water users. Four methods of allocation are possible: 1) fixed
discharge and variable duration: 2) variable discharge and fixed duration; 3)
variable discharge and variable duration; and 4) fixed discharge and fixed
duration.

The first requires more management input from agency staff but allows
water users to standardize the rotation within the distributary and field channels
to acertain extent. The second is easier for agency staff but requires much more
management input and internal organization from water users to manage the
varying durations to different farm plots if the supply is tight compared to the
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demand. The third requires most management input from agency staff, but
relatively less from the water users. The fourth is presently practiced: it is the
least management-intensive for the agency, but does not allow for tight water
supply over the whole season.

If MEA intends 1o supply fess water than the demand in the long run, the
second option may be preferable for the agency. Presently, however, only the
first and third options seem to be feasible in Uda Walawe for an average level
of perfection (40-60%). However, if MEA allows more abundant water supply
to the different subsystems any of the rotational allocation options may be
teasible for the agency and the water users: in such a situation the fourth opticn
is the least management-intensive for the agency and is therefore implemented
at the moment. Performance improvement with the fourth (or second) option
requires the enforcement of increased management inputs from water users
only, which seems unlikely to occur now in the ahsence of viable and effective
water user groups. The first option seems more fit for that purpose. whereby
the third can be used in a transitory trial-run pertod. Inall cases, it is important
that the adopted allocation method is acceptable to the water users of the
different subsystems —— which will probably require some compromising
between the allocated water duties — and that water users are aware of the
scheduled allocations.

For reaching an average level or a high level of perfection it is also
important to have a system to record the allocation experiences of different
subsystems in a specific irrigation system in such a way that the departure of
field-level or higher-level staff will cause minimum disruption to the water
delivery service because of loss of experience, Any such discontinuities wiil
reduce the credibility of the service delivery by MEA, Facilitating systems in
this respect may include the filing of minutes of meetings with water users and
staff, the building up of a data bank where the reasons for a certain allocation
to a specific subsystems are given, the making of seasonal reports highl ighting
the main seasonal and in-seasonal allocation processes, etc. The advantage of
such a data bank is that it builds up experiences, etc, within MEA, on how the
allocation processes, water duties, cropping patterns and calendars, and cul-
tivation risks evolve over time in a specific irrigation system.

For an average level of perfection (40-609%), a system has to be developed
to make more effective use of rainfall. Several such systems have been
proposed in the past by consultants, but their application to save water awaits
institutional support of MEA as a whole.
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Provision of knowledge. For in-seasonal atlocation, the only technical knowl-
edge lacking is that on the systematic building up and consequent exchange of
experience in dealing with ailocation in Sri Lanka. This will be specifically
necessary for the envisaged quantitication of water duties, flexibility, pre-
dictability, variability, and responsiveness.

Despite the enormous amount of irrigation management literature about
water user organizations, there exists little exchange of experiences regarding
systematic mechanisms of interaction between higher levels of agency staff,
field staff, and water users for in-seasonal allocation. Such exchanges should
be initiated by MEA itself, to prevent its engineers from considering this type
of knowledge as a threat to their own professionalism.

Organizational rules, For an average level of perfection (40-60%), the MEA
should develop clear and consistent rules with respect to the assessment of
demand and allocation decision making in its irrigation systems (methods of
supply and demand assessment, allocation methods for different water avail-
ability situations and relevant hierarchical levels. the feedback requirements,
etc.).

For a high level of perfection (60-80%). it could establish combinations of
mutually attuncd rules with respect 10 the frequency of supply and demand
assessment, the hierarchical levels where allocation scheduling would have to
take place, the feedback requirements. the incorporation of effective rainfall in
the allocation schedules, etc.

A common solution to the clash of distribution and conveyance targets along
main and branch canals is to establish separaie organizational structures for
distribution and conveyance for the main and branch canals, The separation of
project and block offices in Uda Walawe is such a solution separating the
conveyance and distribution along the main canal and within the branch canals.
This separation may help 1o a certain degree, but in Uda Walawe it does not
prevent the gate tenders (or tocalized managers like the block staff) from
making ad hoc adjustments of the distribution targets among themselves to
react to immediate water users’ demands; it is only in case the level of
perfection of the in-seasonal allocation is upgraded, and these ad hoc water user
demands are taken care of , that the confidence of waler users and gate tenders
required for further improvement of the separation of distribution and convey-
ance targets may evolve. This increased level of perfection will not evolve
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without increased accountability of the different staff with respect to the water
delivery performance; without such accountability different configurations of
the organizational structure will not solve these conflicting interests of con-
veyance and distribution.

Rules concerning the higrarchical and financial authority of staff involved
in in-seasonal allocation are required to make this decision making less
dependent on individual motivations. behavior, and attitudes. In Uda Walawe,
the line authority of the project-level O&M division regarding the allocation at
block level by the Technical Officers seems (o be weakened by the block office
organizationat setup. The prevalence of the aforementioned localized block
interest over the overall system interest is thus reinforced by the organization
structure in the absence of any accountability towurds the water delivery
performance. Instead. it seems betier to maintain the direct-line hierarchy with
clear responsibility and accountability along the line. Foran average (40-60%)
or high (60-80%) level of perfection, more guidance, monitoring, and evalu-
ation by the project-level O&M staff and more direct hierarchical authority and
responsibility of this project level O&M division up to the field-level staff
involved in allocation processes are required. Different staff levels in this line
should be made accountable and responsible for the waler use within their area.

Managerially, rules about the frequencies of consultations with water users,
their representatives, and agency staff with respect to allocation principles.
including requirements with respect to decisions to be made (e.g., the criteria
listed under managerial aspects of the required processes) at these consultations,
and the recording of the proceedings should be developed, as well as enforced.

MEA will have to make an extra effort to organize water users into viable
groups io facilitate interaction between its staff and water users. To that end,
it will also be required that MEA establishes rules about the responsibilities,
entitlements, and rights of waler user organizations in order to enable these
groups to play a meaningful role in the allocation decision-making processes.
Given the required increased management inputs, a serious effort to interact
with water users — which itself is a prerequisite for viable and effective water
user groups — seems unlikely to evolve without increased accountability of
MEA staft and the MEA as a whole with respect to the water delivery
performance.
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WATER FLOW REGULATION

Present Management Performance: Level of Perfection

The overall level of perfection of the water flow regulation is roughly low {20-
40%). This quantitative judgement is based on its characteristics regarding the
following criteria.

Feedback. Because of the routinized operational methods, irregular feedback
takes place regarding the few operational methods implemented for convey-
ance along all canals (i.e., the operation of different offtakes, and the operation
of sluices from the reservoirs). Obvious experiences like operational methods
used when structures are broken are fedback to the responsible Technical
Officers: A low level of perfection (20-40%).

Feedback of information on time spent by gate tenders and Field Assistants,
according to the atiendance register signed by them, varies frorm none to some:
Avery low level of perfection (0-20%). Instead, regular feedback occurs to the
project-level Q&M division about the resulting approximate water levels at the
most important locations along the main system, i.e. about the in-seasonal
allocation decisions. Allocation has made water flow regulation decision
making superfluous to a large extent.

Foresecing. Most actual operational methods are established on an ad hoc
basis, because the operaiional methods of the offtakes do not really matter as
long as they are in line with the allocation schedules. Over time, some
experience with respect to the consequences of certain operational methods for
the distribution and conveyance has developed. For example, the use of the
gated cross-regulators as fixed weirs is aresult of the insight that variable flows
would require increased management inputs (especially with stoplog-type
gates) of the different involved staff levels to realize allocations to the tail end:
A low level of perfection (20-40%).

[ntegration. The few practiced operational methods (e.g., operation of cross-
regulators, clearing of obstructions in canals, operation of sluices of reservoirs)
are well-integrated with their influence on the distribution and conveyance
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along main and branch canals: A low level of perfection (20-409). Along the
distributaries this integration is left to the water users themselves and is at a low
level. Unless serious irrigation problems occur in particular distributary
channels, the agency staff is not much involved in water flow regulation
decisionmakingin the distributary and field channels: A low level of perfection
(20-40%).

Systematics. The involvement of higher-level staff like the Field Assistant and
Technical Officer in the water flow regulation leads to more systematic
decision making regarding operational methods (e.g., adjustment of the cross-
regulators and timing of operation of the head sluice). Experience in operational
methods has thus been built up by gate tenders as well as by their immediate
supervisors. However, no specific rules are established in this respect and the
above depends to a large extent on the individuals involved: A low level of
perfection (20-40%).

Opportunities for Improvement: Requirements with Respect
to the Processes

Because itis assumed thatonly a gradual improvement of the level of perfection
is feasible, this section assumes that MEA aims to improve its level of
perfection from a low (20-40%) to an average (40-60%).

If an increased level of perfection requires improvements in the physical
infrastructure this will be mentioned. Moreover, the requirements to maintain
the present low level of perfection and reach an average level will be indicated,
after the completion of construction (under the present rehabilitation project)
of the gated cross-regulators in the main canal and fixed cross-regulators in the
branch canals.

Technical aspects. Foran average level of perfection (40-60%, the exact time
of actual operation of the reservoir sluices will have to be recorded and the
project-level O&M division will have to be informed immediately about this
time. Also, for an average level of perfection (40-60%), the actually realized
discharges through the reservoir sluices of Uda Walawe and Chandrikawewa
reservoirs will have to be measured and such information will have to be
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provided immediately to the project- and block-level O&M divisions, respec-
tively. For this purpose the staff gauges at the head of the main and branch
canals should be made more functional through regular calibration, or through
the construction of more permanent measuring structures. In addition, the
O&M divisions will have to determine the undesired periods of the day tor
operation of the reservoir shuices. especiaily in case the envisaged gated cross-
regulators in the Right Bank main canal come into operation after the reha-
bilitation.

To maintain the present low level of perfection (20-40%) after the consltruc-
tion of these gated cross-regulators, the gate tenders will have to be informed
about approximate time and size of flow variations at their cross-regulators and
offtakes. Such information necessarily has also to incorporate some approximate
information about the 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 (40-6(0%). with or without these gated
cross-regulators, this information provision to the gate tenders should become
more specific. This will require the measuring of the discharge at the upstream
offtakes along main and branch canals. or downstrcam of the first cross-
regulator in the upper reach of the main canal, or at important poinis along the
tail-end reaches of the main canal. These discharge measurements require
regularly calibrated staff gauges or measuring structures at all distributary-
channel offtakes from main and branch canals.

To maintain the present low level of perfection (20-40%) after the construc-
tion of these gated cross-regulators, the gate tenders will have to be instructed
with indicative operational methods for the gated cross-regulators that will
arrange the conveyance along the main canal and reduce the time reguired to
stabilize the main canal after the operation of the reservoir sluices, 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 wili have to be
provided with more specific instructions with respect to the operational method
to be used for every operation of the reservoir sluices, during rainfall in the
command area, or important changes in distribution in upstream reaches of the
main canal. Such operational methods include the time and size of gate settings,
and the frequency of adjustment for all structures along the main canal, i.¢, an
operational plan.
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To maintain the present low level of perfection (20-40%) after the construc-
tion of these gated cross-regulators, the actual time and size of gate adjustment
required for the flow variation to reach important points atong the main and
branch canals {e.g.. the reservoirs, the head ends and tail ends of main and
branch canals), and the time required to stabilize at these points after an
impartant change of discharge through the reservoir sluices, heavy rainfall. or
important changes in distribution in upstream reaches of the main and branch
canals will have to be fed back to higher-level stafl.

For an average level of perfection (40-60%), with or without these gated
cross-regulators, such fecdback will have 1o be supplemented with all realized
changes in distribution along the main and branch canals; also, without the
gated cross-regulators, more accurate information is required regarding dis-
charges realized in all distributary channels along the main and branch canals.
These discharge measurements require regularly calibrated staft gauges or
measuring structures at all distributary-channel offtakes from the main and
branch canals. Moreover, Tor an average level of perfection (40-60%), regular
feedback has to occur about level variations along the main and branch canals.

Managerial aspects. To maintain & low level of perfection (20-40%) after the
construction of these gated cross-regulators, staff of a higher level than field
level (i.e. the Technical-Officer level. at least) will have to instruct the gate
tenders and Field Assistants about the operational methods of the gated cross-
regulators after an important change of discharge through the reservoir sluices,
heavy rainfall, or important changes in distribution in upstream reaches of the
maincanal. Moreover, they will have to monitor and evaluate the implementation
of these operational methods to be able to give the above instructions.

For an average level of perfection (40-60%), with or without gated cross-
regulators, higher-level staff involvement will have to become more regular.
because the water {tow regulation will have to be monitored more regularly. In
addition, more specific instructions with respect to the operational methods
will be required. The establishment of timing of operations, allowed deviations
of the water level from the target water levels, frequency of checking for
different flow-stability situations, and allowed sizes of adjustment of gate
settings for specific discharge variations necessarily require increased involve-
ment of higher-level staff.

Higher-level staff will have to be involved in initiating certain operational
methods for gated cross-regulators, implementing them and monitoring the
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consequent stabilization of the main canal, identifying possible improvements
in operational methods, and identifying the required communication batween
the different cross-regulator operators, etc.

At the time of important water flow changes along the main and branch
canals, higher-level staff will have to ensure that quick and reliable information
regarding realized distributions, the operations of structures, and the discharge
at specific locations along the canals is available for the operational planning.
For an average level of perfection, special technical staff (e.g., system or
subsystem engineers) will be required to prepare realistic operational pians.

For an average level of perfection (40-60%), after the construction of these
gated cross-regulators, more attention may be required for matching the exact
timing of the operation of the reservoir sluices with the managerial responsiveness
of the staff of the project and block-level O&M divisions and to warn and
instruct the gate tenders along the main and branch canals. This may be done
through some form of consultation at the block-level O&M divisions and the
project-level O&M divisions about the exact timing of operation of the
reservoir sluices.

This matching is important because without an exact starting-up time of
destabilization of the main- and branch-canal flows, the coordination of the
operaticns of the cross-regulators and offtakes along the main canal will
become less exact as well, 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. For an average level of perfection (40-60%) the expertise of gate
tenders and involved higher-level staff is necessary to achieve appropriate
operational methads for water flow regulation decision making without the
gated cross-regulators. The present practice of “approximate” water flow
regulation to realize water issues (o the tail ends will have to be refined and
made more accurate. The basic condition for this is the willingness and
motivation of MEA to increase its management inputs in this respect.

This is even more important with the introduction of the gated cross-
regulators after the rehabilitation which will increase the required management
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inputs tremendously as can be derived from the described process require-
ments. In Kirindi Oya, the awareness that conveyance and the destabilization
in the main and branch canals have to be managed for variable flows — which
is an implicit design assumption -—leave alone the fact that it has to be managed
before the reservoir sluices are operated, appeared to be still absent among the
Irrigation Department staff. This lack of awareness of the management require-
ments implicit in the operations of gated cross-regulators will be similar in Uda
Walawe. Such awareness and expertise could be improved by training of the
staff by means of models simulating the water flow in the main canal under
different operational methods, and under different scenarios {e.g., Malaterre
1989).

However, as in the case of the seasonal and in-seasonal allocation, the
management of the water flow regulation requires a change in aititude of the
higher-level staff of MEA regarding the interaction with lower-level staff. The
remarks about the allocation decision making on training, as well as about the
accountability of the MEA staff towards water delivery performance in earlier
chapters are valid for the water flow regulation as well,

Provision of information. For an average level of perfection (40-60%), the
0&M divisions should be provided with the actual time of operation of the
reservoir sluices and realized discharges.

For an average level of perfection (40-60%), the gate tenders should be
informed about the exact time and size of flow variation at their structures, the
required time and size of gate adjustment and frequency of checking the
resulting level changes, and frequency of adjustment of the gate settings.

For an average level of perfection (40-60%), the actual time and size of gate
adjustment required for the flow variation to reach important points along the
main and branch canals (e.g., the tail ends, or the head ends of branch canals and
distributary channels), and the time required to stabilize at these points after an
important change of discharge through the reservoir sluices, heavy rainfall, or
important changes in distribution in upstream reaches of the main and branch
canals, should be fed back to higher-level staff, Also, information on all
changes in distribution realized along the main and branch canals should be fed
back to higher-level staff on a regular basis. Moreover, for an average level of
perfection (40-60%}), regular feedback should occur about variations in water
level along the main and branch canals.
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Svstems and methods, MEA may decide to maintain the present use of gated
cross-regulators as fixed weirs, which will limit the required management
inputs for water flow regulation by the MEA staff. On the other hand, this leads
to the disadvantage of being unable to limit water issues after rainfall or make
more responsive allocations Lo difterent subsystems while reducing the present
excessive water wastage in the different head ends.

MEA may also consider the use of the gated cross-regulators for regulation
of variable flows in the main system. Theoretically, this will increase the
required management inputs tremendously, to probably unfeasible levels. But
as the Chandrikawewa Reservoir provides for intermediate storage in the upper
reach of the main canal and an additional intermediate storage facility is
available in the middle or tail-end reach of the Right Bank main canal, these
management inputs downstream of the Chandrikawewa Reservoir could be
reduced. Both options are suitable for an average level of perfection (40-60%).

Provision of knowledge. MEA will have to build up knowledge about the
operational methods used in different systems. with and without gated cross-
regulator and intermediate storages, and its consequences for conveyance and
stabilization of the water levels along the main and branch canals. Such
knowledge could be developed through trial-run techniques in its systems or
through the application of simulation models to experiment with different
operational methods and procedures for water flow regulation. However, the
application of such know-how depends ultimately on the willingness and the
motivation of the project and head-office staff of the MEA to improve its
performance in water flow regulation.

Organizational rules. For an average level of perfection (40-60%) MEA
should establish rules concerning the responsibilities of higher-level staff in the
water flow regulation (e.g., the involvement of higher-level staff required for
the establishment of operational methods and the provision of information to
higher hierarchical levels and field staff after important flow changes in the
upstream reaches of the main and branch canals, and the monitoring of the
consequences of the water flow regulation).
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Figure 7. The levels of perfection achieved in system utilization processes, UdaWalawe.
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The levels of perfection achieved in system utilization processes in Uda
Walawe are graphically displayed in Figure 7. Higher levels of perfection are
assumed to lead to higher system performance. However, it is still unknown to
what degree the different key decisions contribute to 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 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 IIMI’s performance research. In the absence
of such normative values the given opportunities could be used by MEA as a
kind of checklist.



CHAPTER 7

Strategic Concern: Desired System Objectives

THE STRATEGIC CONCERN deals with the identification of desired systemobjectives
(¢.g., water delivery, land settlement, employment, and agricultural production)
of anirrigation systemn, matches these with the availability of resources (i.c., the
feasible system objectives), and defines the capacities that are needed (i.e., the
functional system requirements) to reach these objectives. The strategic
concern has been split up in this paper into three key decisions: the desired
system objectives, the feasible system 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 line ministries and the departments, the
nationa! planning organization, the local authorities and the community, and
the beneficiaries of an irrigation system.

For an irrigation system one such objective, whether implicitly or explicitly
stated, may be the reduction of cultivation risks through more control over
water in certain areas at a certain point in time. Other related objectives may
be adesired increase of agricultural production, alleviation of poverty,reduction
of unemployment, settlement of landless people, appeasement of political
supportersor geopolitically sensitive areas, saving of foreign exchange through
increased exports or reduction of imports, sustainability of the environment,
exlernal funding for agency projects, etc. The study of decision-making
processes with respect to the desired system objectives and their managerial
conditions has been less detailed than the studies given in the other chapters,
because they take place at high levels in agencies, the government, and the
domnors. The relevance of this decision making for the water delivery can be
very important; however, a broad picture as given in this chapter is considered
sufficient.

13
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THE DECISION-MAKING PROCESSES

Technical Aspects
The objectives of the Walawe Irrigation Improvement Project (WIIP) are

consistent with the Government’s sectoral development objectives, ...

<and> aims at increasing agricultural production, farm: income and,

employment opportunities in the Project area <i.e., the area commanded.

by the right bank main canal>> through improvement and rehabilitation of

the existing irrigation facilities. The Project will improve the gaXi_sﬁng;

irrigation system to provide adequate, timely and equitable irrigation.

supplies on a sustained basis for year round cropping in about 12,000 net
ha of the Project area thereby increasing the cropping. -inu:nsity;,'i'qrop
yields and farm incomes benefitting some 11,000 farm families settled
in the Project area......An improved irrigation system in the Project area
will also ensure adequate irrigation supplies for the existing and currently

planned irrigation projects <e.g., the ADB financed Sevanagala Sugar

Development Project> on the left bank of the Walawe river. These
projects are currently facing water shortages due to. excessive and
wasteful use of water in the Project area (ADB 1984a, 20)..

The scope of the project included:

(i)irrigation systemrehabilitation involving main, branch anddlstnbutary
canals, on-farm irrigation distribution system and appurtenant structires;

(i) rehabilitation of about 550 km of service roads; (iii) provision of.

domestic water supply in the scattered settlements and village centers;

(iv) adaptive research on crop diversification; (v} provision.of esseptial-

equipment and vehicles for sustained operation and maintenance thhe
irrigation system; and (vi) consulting services and training involving
provision of 60 man-months of consultant input to assist in Project
implementation, about 12 man-months of overseas training in irri_gﬁ_ﬁb_n
management and establishment of a Training Unit in the Project area to
impart training to Project staff and farmers. These components are
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designed to rectify the design and construction flaws in the original
project, significantly improve irrigation management at the system and
farm level, and support full realization of achievable benefits (ibid.).

Thus, explicit project objectives appear to be the rehabilitation of the Right
Bank area of the Walawe project to ensure full benefits of the earlier invest-
ments in the project area, as well as to ensure adequate water supplies to the
existing and planned projects in the Left Bank area.

No more explicit references were made to the desirable system objectives
from the point of view of the Government of Sri Lanka, MEA, the water users
or the local communities, but it has been assumed that the water users,
especially the tail enders, would welcome a rehabilitation of the system. IIMI
research staff in fact observed that most water users of Uda Walawe did
welcome the broad idea of a rehabilitation project. However, the desirability
of the main project objective, i.e., reducing the water duties in the head-end
reaches to much lower levels, from the point of view of the directly involved
agency staff and water users, has not been assessed and is doubtful.

The above were the objectives as laid down in the relevant donor documents.
Further elaborations of these objectives by the government are not available.
For example, the time span in which these objectives (i.e., increased agricul-
tural production and jobs for the people) had to be achieved was not related to
this project by the government,

How the increased agricultural production is to be attained; whether through
increased cropping intensity, other field crops (i.e., crops other than rice), or
through extension of the command area has been implicitly and explicitly
defined through the assumption that the rehabilitation project aims to achieve
the full benefits envisaged for the original Walawe project.

Managerial Aspects

A number of reasons have led to the Walawe Irrigation Improvement Project
{WIIP)and its desired objectives. Immediately after completion of the original
Walawe project in 1979, the Government of Sri Lanka and the donor were both
aware of the need for completion and rehabilitation of the project. At first, in
1979, the government requested RVDB “to carry out a program of rehabilita-
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tion of the irrigation system for both the Right and Left Banks and that sufficient
local funds would be allotted” (ADB 1979, 75). At approximately the same
time, the division of the donor agency responsible for project appraisal and
implementation identified the need for rehabilitation and completion of the
project, in its Project Completion Report.

Tt observed that

Uda Walawe was expected to ultimately serve about <32,724 ha>,
divided into <13,332 ha> on the right bank and about <19,392 ha> on the
left bank. However, irrigation water use in the Project area far exceeds
original expectations and threatens to curtail further developmenits-on’
both banks. Oaly about 70 per cent of the right bank area for irrigation
at the time of appraisal is actually served, and this area is consuming
about three times the water proposed for irrigating the entire right bank
area. Only the lack of development under the left bank canal to date has
permitted this excessive use. The entire supply from Uda Walawe
Reservoirand local tanks is now devoted to irrigating an average of about’
<8,484 ha> on the right bank, within the Project area, and about <4,404
ha> on the leftbank <i.e., 38% of the original envisaged command area>.:

This extraordinary high water use relates primarily to: (i) improper
cropping pattern — while the appraisal envisioned some 55 per cent of
the netirrigable area to be planted to irrigated upland crops such as cotton
and maize, in fact more than 95 per cent of the net irrigable area is-
consistently double cropped in paddy; (ii) poor on-farm water manage-
ment —over-application and paddy-to-paddy deliveries, with large’
return flows and no provision for returning such to the irrigation system
typify the area; and (iii} inadequate staffing and inefficient utilization
of funds for operation and maintenance — the system has falien into
serious disrepair from head works to farm level delivery (ibid., 7).

The report further states that

Primarily, operational problems relate to the systems being run on a
continuous flow basis rather than on a rotational basis as originally
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conceived. Other than at the Teservoir, measurements and records are not
made. Further down the system, upstream users monopolize canal flows
and use them wastefully, to the detriment of lower users who commonly
face shortages; available legal measures to prevent such problems are not
applied (ibid., 8).

Downstream, only minimal efforts are exercised for proper rotational
irrigation operations at the Project level (ibid., 55).

The report, thus, clearly acknowledged the lack of motivation and willingness
of the management in Uda Walawe with respect to the water delivery.

The report calculated four alternative Economic Internal Rates of Retum
{EIRRs) for the original project. Incorporating investments made before the
donor joined the project in 1969, the EIRR would be 7 percent under the 1979
performance, and 10 percent assuming a rehabilitation and completion of the
project. Considering only the investments since the donor’s involvement, these
EIRRs would be 8 percent and 11 percent respectively (ibid., 63). It has been
remarked that these EIRRs would have been much lower even, without the
unexpected tripling of the price of rice since the ori ginal donor appraisal, which
represented “a five-fold increase in the benefit of the Project for every ton of
rice produced” (ADB 1982, 12). The EIRR for the proposed rehabilitation only
was estimated at 32 percent, assuming it would start in 1980 (ADB 1979, 65).

The above assessment led to the recommendation in the Project Completion
Reportfor follow-up action which said that “serious concern of the Bank would
relate to the gross uncertainty that the preparatory efforts to be made by the
RVDB and the resources to be provided by the Government will be sufficient
to meet the actual needs of the rehabiliration work” (ibid., 80). This donor fear
was justified given its experience with the original Walawe Development
Project where financial problems of the RVDB piayed an important role
(ibid., 74). Moreover, the new government had given priority to the Acceler-
ated Mahaweli Project in the allocation of funds.

Accordingly, the Project Compietion Report advised as follows:

It would be in the best interests of both the Bank and Government if a
mutual consultation could be held as soon as possible for the dual
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purposes of (i) setting up a time schedule for the full completion of the
Project works ... and (ii) ensuring that a complete and highly effective
rehabilitation and improvement program will be prepared and success-
fulty carried out (ibid., 80). ' :

It concluded:

Thus far, there is no indication that RVDB has felt the needfor consultant
services in the planning and execution of the rehabilitation program.
- During the final meeting with the Project Completion Review Mission,
RVDB's Chairman appeared to be confident that the said program could
be prepared by his staff before the end of 1979. Considering the possible
size of the necessary rehabilitation effort in order to .be effective,

however, and particularly in view of the overwhelming constraint-that -

has been imposed on the technical manpower in Sri Lanka by the
implementation needs of the Accelerated Mahaweli Scheme, assistance
from a consulting firm is probably necessary. This would have to be
discussed with the Government. It is recommended that if the need for
consultant services is confirmed during the proposed consultation and, if
requested, the Bank may consider providing a suitable form of technical
assistance 1o help the Government in the preparation and execution of an
adequate program of rehabilitation and improvement of the entire irri-
gation system, as a necessary step towards the realization of the full
benefits from the Bank-assisted Project (ibid.). NI

While the Project Completion Report explicitly refers to- the lack of
managerial inputs of RVDB to achieve the original project objectives, it
recommends a combination of physical rehabilitation and improved aperational
procedures to solve these problems. In 1982, the Project Performance Audit
Report of the Post-Evaluation Office of the donor largely confirmed the
assessment of the Project Completion Reportof 1979. In addition; it elaborated
more explicitly on the managerial aspects of the failure of the original project
in its recommendations to the donor: “From the economic point of view, <the
Project Evaluation Mission> is of the opinion that the Bank’s further assistance
should give priority to the improvement of irrigation management rather than
to the correction of poorly designed and constructed irrigation facilities” (ADB
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1982, 32). It further recommended to the new managing agency, MEA, that “a
realistic cropping pattern compatible with the physical, economic and social
conditions should be developed and introduced as soon as possible. Attempt
should also be made to motivate farmers to adhere to a determined cropping
calendar” (ibid., 32).

The Project Completion Report showed clear willingness of the donor to
start a rehabititation of Uda Walawe in 1980. In contrast, the Government of
Sri Lanka did not give much priority to this project as has been mentioned
before. In 1982, the Project Performance Audit Report observed in this respect
that

even though the major findings of <the Project Completion Report> were
conveyed to the Government and a Consultation Mission was proposed
by the Bank in January 1980, the Government’s consent to receive the
Mission was communicated to the Bank only towards the end of 1980 and
the consultation meeting did not take place until April 1981. Though the
Government agreed at the meeting to prepare by August 1981 a proposal
for the rehabilitation of the Project for Bank consideration, it was not
accomplished even at the time of the <Project Evaluation Mission’s>
visit in February 1982 (ibid., 28).

In April 1982 (i.e., four months after MEA officially assumed responsibility
for Uda Walawe), the Government of Sri Lanka agreed to the rehabilitation.
However, this agreement came only after the donor used the leverage of an
international funding agency. First, the Appraisal Mission for supplementary
funding of Kirindi Oya made such funding to Kirindi Oya conditional to the
willingness of the government to rehabilitate Uda Walawe. In addition, the
donor would consider funding of a road construction project in the Accelerated
Mahaweli Program only if the government was willing to agree with a
rehabilitation of Uda Walawe, Another incentive for the government to accept
arehabilitation of Uda Walawe was the donor’s explicit willingness at that time
to consider future loans for development of the Walawe Left Bank. The latter
was envisaged to boost the EIRR of the donor’s overall investments in Uda
Walawe.

At this time, no decisions had been made regarding the type and nature of
the rehabilitation project. In early 1983, the donor sent a mission to identify
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priorities for the rehabilitation project and to prepare terms of reference for a
detailed feasibility study. The mission stated that “major problems faced by the
Walawe irrigation system can be attributed to a past lack of management rather
than to inherent design or construction defects™ (Wolf 1983, iv). The report
continues that “major rehabilitation...would not be justifiable or cost effective.
On the other hand, a program of minor rehabilitation and improvement of the
irrigation system <i.e., a sort of elaborated maintenance program:> in combi-
nation with improvements in system management is considered necessary”
(ibid.). Options to augment the water supply to the system should be considerad
only after improved managerial performance would result in approximately 30
percent lower water duties (ibid., A.2). This pre-feasibility report thus pro-
posed a limited improvement of the water delivery performance and minor
rehabilitation (i.e., basically management upgrading) as a precondition for
further purely engineering solutions to get more water fo the tail-end reaches
of the system. Major rehabilitation as an engineering solution tolower the water
duties was considered unfeasible at this stage. This conditionality proposed by
the consultant hired for this mission was not supported by the donor however.

InMay 1983, a detailed feasibility study was commissioned to a consultancy .
firm, which in its Feasibility Report of January 1984 proposed a “conceptual
improvement of the water management system” (SOGREAH 1985, 5). This
proposal involved a major rehabilitation within ali distributary-channel sub-
systems combined with a program for organizing the water users by means of
institutional organizers. The feasibility study thus proposed an engineéring
solution for the excess water use in Uda Walawe, without giving further project
objectives which would tackle the managerial performance of the managing
agency apart from training and an operation and maintenance manual. While
the MEA top management did not agree with the omission of the augmentation
options for the main system to enable more water to be issued to the tail-end
blocks, the aforementioned leverage used by the donor with respect to Uda
Walawe did not allow it to change SOGREAH s proposals.

In August 1984, the donor’s Appraisal Report recommended a major
rehabilitation program which incorporated mainty construction ¢omponents.
The rationale was that water saving over the whole command area would make
it possible to obtain the originally envisaged benefits of the project in terms of
command area and cropping intensity, and would save water for earlier and
future donor investments in the Left Bank; an all or nothing strategy. The only
difference with the original Walawe project is a more “conceptual design
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approach,” a training component for the O&M staff and the preparation of an
Operation and Maintenance manual; a method for tackling the managerial
problem of water waste by the head-end reaches was not given. The report
mentioned the forming of water user groups but did not allocate any funds to
start these. According to MEA, the donor’s Appraisal Mission could not
approve funds for this purpose because the additional US$2 million required
would endanger the EIRR which included all sunk costs. For the same reason,
the donor had made it clear from the beginning that they would not invest morg
than US$10 to 12 million in the rehabilitation of Uda Walawe. While MEA
preferred these water user groups to be incorporated, it did not insist on it and
gave priority to the hardware aspects within these funding limits. Involved staff
felt that such donor criteria are definite, and that the MEA did not give much
weight to this program that it wanted to sever its relation with the donor staff.

Mutual Adaptation of Technical and Managerial Aspects

The rehabilitation project was not considered a priority by the Government of
Sri Lanka. The disappointing results of the earlier investment and the low EIRR
of 7 percent motivated the donor to use the leverage of several potential loans
to the government to push the Walawe Irrigation Improvement Project (WIIP)
which was originally attributed a low priority. Therefore, the WIIP objectives
can thus be considered to be more desirable in the eyes of the donor than of the
government. The most desirable objective was the improvement of the EIRR,
through rehabilitation of the irrigation system and envisaged water saving. The
water saving, in addition, would ensure the water availability for past and future
investments in the Left Bank command area of Uda Walawe, Consequently, the
commitment of the Government of Sri Lanka to the achievements of the WIIP
has been rather low. It has been observed by IIMI during this study that the
project was considered by project and head-office MEA staff to be more a
preject of the donor than of MEA.

From the moment the government had agreed to a rehabilitation, the further
definition and elaboration of desirable project objectives was done mainly by
the donor staff and consultants, The role of project-level MEA staff was thereby
limited to delivering basic data, while MEA top management was involved in
making final decisions only. Their role in decision preparation was very

v
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limited, and to the degree they were, they felt the leverage and priority given
by the donor towards the rehabilitation of Uda Walawe. Important critériaused
for determining the desired system objectives were the EIRR and hydrautic
engineering soundness, rather than their desirability towards MEA project staff
and different interest groups of water users. The commitment of these latter
groups towards the achievement of WIIP objectives has been limited through—
out the whole project.

The desirability of reducing the excessive water use by the head—end blocks
and introducing subsidiary field crops on well-drained soils has been deter-
mined by the donor staff and consultants, but the involved project staff, water
users and their politicians have not been consulted at all about the desirability
of these objectives, It is well-known in Sri Lanka and it has been proven that
it is impossible to enforce farmers to grow certain crops (see for example
Jayasekara in a discussion on Uda Walawe in Institution of Engineers 1983,
139). This was acknowledged by the donor’s Project Performance Audit
Report which recommended that ““a realistic cropping pattern compatible with
physical, economic and social conditions should be developed and introduced
as soon as possible” (ADB 1982, 32). While the donor’s Appraisal Report
explicitly recognized this, they implicitly assumed that water duties in the well-
drained soils could be improved to levels similar to those of subsidiary field
Crops.

In general, it seems surprising that after the Project and the Post-Evaluation
Divisions of the donor agreed on the lack of managerial performance as the
basic cause for project failure, another construction-oriented solution was
again implemented with only training and an operation and maintenance

manual to tackle the root of this problem. All reports stress the need to improve .

the managerial performance, but the interpretation of what the related desired
objectives for another project should be are different for every report and the
manggement aspects have slowly faded away in the chain of reports. Appar-
ently, individual insights and opinions of the donor staff and consultants were
allowed to play a major role in the identification and evaluation of the mosi
desirable project objectives. The donor did not shy away from enforcing them
on the national government, agencies, and water users.

A logical result of such an approach to identifying desirable system
objectives is the lack of identification of clients and implementers (i.e., the
national government, the agencies, and the water users) with these desirable

R R ey g e
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objectives; they are desirable for the donor, but not for them. The project is a
donor project and realization of its objectives is considered a donor problem

rather than theirs.



CHAPTER 8

Strategic Concern: Feasible Objectives
for Rehabilitation

MATCHING DESIRED SYSTEM objectives with available resources (e.g., funding for
investment, staffing capabilities, future staffing, and maintenance budgets)
evolves into the determination of feasible objectives for system rehabilitation.
While the desired system objectives encompassed things like system reha-
bilitation or improvement, cropping patterns, land settlement, and system
sustainability, the focus in this chapter will narrow down to water related issues.
Feasible system objectives are, for example, the area to 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 per-
formance of water delivery, the economic effectiveness and efficiency of an
investment, etc.

The feasibility assessment depends to a large extent on the assumptions
made with respect to the expected benefits (e.g., water duties and related
irrigable area, crop yields) and available resources (e.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 theoretical scientific approximations.

125
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THE DECISION-MAKING PROCESSES

Available Water Resources and Related Augmemation
Options

Technical aspects. The effective active storage capacities of Uda Walawe and :
the Chandrikawewa reservoirs are 240 mem and 10 mem, respéctively. Data.
available for assessment of the water supply available to t_he Uda Walawe '

data up to March 1960. Near Embilipitiya a gaugmg statzon prov;;iad ﬂmv_ :
records from 194210 1967. For the present systemaddlttonaldalgaa:e ﬁallabjie :

Reservmr Balance Method Morcover, new inflow measuremeﬁts were Sta.ited
after 1984,

Left Bank and inflow records were available for the years 195.
Based on the above figures several assessments of the a', b
resources have been made over time. The donor, in. its ijecIeCO;npl" |
Report, estimated the average annual inflow into Uda Walawe ] )
1,095 mem, of which the regulated volume varied between 725 mcm an :
mem depending on the water consurnption of the system itself. The annual
regulated volume of the Hulanda Oya would vary between 13 mem and 28 mem-
depending on the regulating capacities of the Chandrikawewa Reservoir (ADB
1979, 94). How these volumes were estimated is unclear. Prcsumably, they
originate from the original project appraisal in 1968. No remarks have been
. made about the seasonality of the water availability in terms of its functionality
for the cultivation. Only the supply and utilization of return flows to the
Ridiyagama system were quantified for different scenarios. '
PRC consultants estimated the average annual water inflow (i.e., 50%
dependable inflow) to Uda Walawe Reservoir at 987 mem, based on statisficaf
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analysis of inflow and rainfall data from 1943 t0 79 (PRC | 982, 11.9). Itneither
assessed the related regulated water resources, and related probabilities nor did
it provide a similar assessment for the other tributaries which supply water to
the system. No remarks were made about the seasonality of the water availabil-
ity, or about the supply of return flows to subsystems.

SOGREAH estimated the average reservoir inflow over the 40 years before
1983 at 1,100 mem. The average annual regulated volume between 1974 and
1983 was estimated at 720 mcm. A volume of 665 mcm had been regulated in
the past in & out of 10 years. Its report adds, “however, there had been opening
of spillway gates outside the flood pericd and a fairly imprecise management
of the releases. Tt seems that a good management of the reservoir could enable
to increase water resources available from the Walawe dam” (SOGREAH
1984, A2.12).

Despite insufficient inflow data of the Hulanda Oya River, SOGREAH
estimated the average annual inflow at 45 mcm, of which, it estimated, only 13
mem could be effectively utilized due to the required minimum water level to
be maintained for issuing to the Kachchigala Reservoir. The average annual
inflow of the Mau Ara was estimated at 54 mcm of which only 5 mcm was
expected to be effectively utilized. The total annual suppty to the Uda Walawe
systemn was therefore estimated at 740 mem. In 25 percent of the recorded years
the supply at the end of the yala season appeared to be critical, with one actual
crop failure in 1983 (ibid., A2.12). SOGREAH made the potential irrigable
area dependent on this actual regulated volume (ibid., A2.14). A water balance
study for the already developed (in 1983) command area showed a potential
regulated volume of 785 mcm in nearly 9 out of 10 years, provided better
operation rules for the reservoirs would be practiced.

At the same time, SOGREAH also advised to testart flow measurements
upstream of the Uda Walawe Reservoir and upstream of the diversion structure
for the Ridiyagama system, or, alternatively, to restart the gauging station in
Embilipitiya. An additional gauging station in the Hulanda Oya, upstream of
the Chandrikawewa Reservoir, was considered useful “to have knowledge of
the regime of inflows at the dam to clarify the doubt regarding run-off
coefficient of the catchment area, to control operation of the reservoir, and to
evaluate gain of water resources to be expected from an increase of the dam
active capacity” (ibid., A2.22).

SOGREAH also stated that too little data were available on actual return
flows to quantify them. It estimated a theoretical total return flow of 191 mem
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forthesoverall system. Apart from the recapture by the Ridlyag" 11
advised recapture by existing or rehabilitated village tanks andha
study <i.e., regarding possible use of return flows> should bécas
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The donor’s Completion Report envisaged an increase of the average
annual supply by the Hulanda Oya River to the Chandrikawewa Reservoir
from 13 mem to 28 mem through the raising of the Chandrikawewa dam with
the associated gated spillway. The donor’s pre-feasibility study estimated
increased average annual water supplies of: a) 37 mem by the raising of the
Chandrikawewa Reservoir level by 2.13 meters, b) 96 mem by raising the
Uda Walawe Reservoir level 0.91 meters, ¢} 37 mem through the bypassing
of the Chandrikawewa Reservoir, and d) 25 mcm by the capture of return
flows. In addition, it mentioned a poessible annual water saving of 35 mcm by
the separation of the domesiic water supply from the irrigation canal network
(Wolf 1983, A.6). Related costs for these five options were given per volume
of increased water supply and per unit additional irrigable area.

SOGREAH studied several augmentation options as well. Raising of the
Chandrikawewa Reservoir or bypassing it would yield an average annual
volume of 20 mcm, raising the Uda Walawe Reservoir by 1 or 2 meters
would yield an average regulated volume of 40 or 98 mem, respectively,
capture of return flows would yield 18 mem, implementation of the Samanala
Reservoir 55 mem and separation of the domestic water supply system from
the irrigation canal network 12 mem (SOGREAH 1984, A2.44). The donor’s
Appraisal Report of 1984 did not quantify any of the augmentation options,
but incorporated the “rehabilitation of 15 minor tanks to capture and re-use
the return flows from the irrigation system™ (ADB 1984a, 82).

Managerial aspects. Probably due to the rather insufficient data available to
assess the water resources available to the Uda Walawe system, much effort
was needed in reaching the assessments of all the reports mentioned above.
While the statistical techniques vary, the conclusions are largely similar,

The probability criteria determining the water availability for the Uda
Walawe system were apparently left to the involved specialists rather than to
the Government of Sri Lanka or the donor. However, the difference between
the 75 percent and 50 percent probable inflow figures and the present actually
regulated volume figures were considerable, approximately 200 mem and 70
mcm, respectively.

This lack of an explicit criterion was compensated by some of the experts
who prepared a report on the water balance of the reservoir over a number of
years with historical monthly inflow figures. This water balance report indi-
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cated the success (in percentages) of assumed cropping pattern, irrigated area
and related Irrigation requirements. The available water resources were not
explicitly expressed. The disadvantage of this practice is the difficulty of
assessing the success of irrigation requirements deviating from these as-
sumptions. Moreover, the water balance report covered a period of 15 years
only, while inflow figures for a period of 40 years were available.

SOGREAH has mentioned in this respect the usefulness of recognizing the
existing regulated water resources as an important intermediate result and
“reference point,” because these water resources would be less dependent on
the hypotheses made (SOGREAH 1984, A2.13). For its report on water
balance, however, it used historical monthly inflow records as well. In its
calculations, the difference between the probable inflow and the actually
regulated water resources was 740 mem for the intermediate result and 758
mcm for the water balance,

The augmentation options were considered at the request of the donor and
the Government of Sri Lanka. The pre-feasibility study considered them
feasibie, and “potentially cost effective since the major portion of the conveyance
and distribution system already exists and costs would be confined primarily
to upstream facilities. The consultant believes that implementation of an
augmentation option should only be carried out, if, and only if, the program of
minor rehabilitation that precedes it meets certain targets for amounts of water
applied per hectare and for areal extent irrigated” (Wolf 1983, v). Thus, the loan
money for the augmentation options was proposed 1o be used as an incentive
to improve the managerial performance first. The total cost of the proposed
minor rehabilitation program was US$4.7 million. As mentioned in Chapter 7
this conditionality was not supported by the responsible donor staff.

During the feasibility study, apart from the capture of return flows, these
options were considered too expensive by the donor representatives for the
present rehabilitation project because it would reduce the Economic Internal
Rate of Return (EIRR) of the total investments in Uda Walawe (i.e., including
sunk costs) below 10 percent and would thus endanger approval by the doner’s
management. The total approved loan was, however, US$13.7 million, which
would have allowed for Wolf’s minor rehabilitation and, for example, the
rerouting of the Right Bank main canal above the Chandrikawewa Reservoir.
The augmentation options were thus given little priority compared to reduction
of the water duties per area, even if the costs per ha were tripled. The main
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reasoning behind this was the donor’s priority for saving water for the Left
Bank and thus enabling the improvement of the EIRR of the past and future
investments there,

Raising of the bund of the Chandrikawewa Reservoir was considered
unpracticable by the MEA anyway because new investigations into the foun-
dation of the dam would be required, no borrow pits were available within 8 km,
and it would prohibit cultivation of the entire command area downstream of the
reservoir for three seasons. Retracing of the Right Bank main canal was
explicitly proposed by an early CECB study (CECB 1976, V.12) and by
SOGREAH (SOGREAH 1984, A2.27).% In principle it had also been preferred
by the MEA’s top management but the leverage used by the donor with respect
to the Walawe Irrigation Improvement Project (WIIP) made it difficult for them
to resist the donor in this respect. Raising of the bund of the Uda Walawe
Reservoirby one meter was considered feasible and cost-effective by the donor
and MEA, but was decided to be done under the development of the Left Bank,
to keep the EIRR above 10 percent. For the same reasons only 15 of the 37
proposed village tanks were retained.

The donor Appraisal Report of 1984 retained the proposals of the feasibility
study. However, during implementation of the rehabilitation project the
project top management changed its mind and, apart from two village tanks,
decided to abandon this only remainirg augmentation option, because it feared
that rehabilitated tanks would not only use return flows but would demand
waler rights and extend their command areas further. This would only increase
the water duties for the present official command area and thus endanger the
success of the project objective of making water available for development of
the tail ends of Right Bank and Left Bank command areas. This last argument,
in fact, dominated the entire decision makin g with respect to inclusion of
augmentation options; neither of them would guarantee the development ofthe
entire originally envisaged command area on Ri ghtBank and Left Bank and the
related improvement of the overall EIRR. Sustainability of these village tanks,
and other functions like bathing and drinking water were not considered in this
decision making.
¢ The dropping of the Right Bank main canal in the Chandrikawewa Reservoir had not been

envisaged in the original design, but had been done after political and other local interven-
tions during the actual construction. Therefore, retracing may have been politically very
difficult,
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Feasible Water Delivery Concept

For the determination of feasible reservoir capacities and dam heights by means
of a water balance, it is necessary to establish the feasible irrigation require-
ments of the envisaged command area as well. The feasibility of these
irrigation requirements depends again on the feasibility of the envisaged water
delivery concept. The differentreports preceding the WIIP considered different
water delivery concepts which will be discussed hereafter.

Technical aspects. The Project Completion Report states several impediments
in the water delivery concept of the original project: limited permissible water
level fluctuations in the Chandrikawewa Reservoir seriously reducing its
regulation and storage effectiveness; single bank canal creating several dead
storages at permeable reaches and causing heavy percolation losses; insuffi-
cient cross-regulators in main canal “limiting the flexibility of rotational
operations of the system and necessitating higher water levels than
required....resulting in excess discharge and water wastage downstream”
(ADB 1979, 52); the absence of measurement structures at heads of branch
canals, and distributary and field channels “rendering rotational operations of
the irrigation system problematic™ (ibid.); and lack of provisions for reuse of
drainage waler.

The report also remarks that “downstream <of the head sluices> only
minimal efforts are exercised for proper rotational irrigation operations at the
Project level. Other than at Walawe Reservoir, no records were maintained”
(ibid., 54). And, “a primary cause of low irrigation efficiency is related to
paddy cultivation on highly permeable soils in Tracts 2-7. The groundwater
table is found near the surface, and an impermeable pan is thus not developed
over time. About four to ten times more water than actual crop water
requirements percolates below the Toof zone, most eventually emerging in
drains to the Walawe River” (ibid., 33).

The report provides for two possible future interventions for the donor
investment in Uda Walawe. Case 1 provided for no further intervention. Case
2 provided for “better operation and maintenance organization and practices to
sustain the agricultural production in future years. No major physical im-
provement, except for the desilting of distributary and field channels is
envisaged” (ibid., 48). Case 3 envisaged: “(1) improved organization and more
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effective utilization of budgets for operation and maintenance together with
provision for additional communication and transport equipment, parts and
supplies, and of the services of a Water Management advisor, and {ii) completion
and rehabilitation of Project facilities without modification of the Walawe
Dam” (ibid.). Apart from the increased number of flow control and measure-
ment structures, Case 3 included major components as “raising Chandrikawewa
dam with associated spillway, partial lining and construction of right em-
bankment of Right Bank canal, drainage under crossings and cross channel
regulators” (ibid., 96).

The writer of the report does not prieritize among the technical aspects of
the water delivery concept and the willingness and motivation of staff and head-
end water users to put more effort into using existing or improved water control
facilities. His argument is that without such additional facilities it is probably
less easy torealize rotational issues, and thus these facilities should be provided
first. Major rehabilitation (i.e., Case 3} is given priority, provided the
government confirms the need for technical assistance by a foreign consultancy
firm. The latter is considered to be necessary to overcome to a certain degree
the lack of managerial capacity and inputs by the managing agency.

Technically, the Project Performance Audit Report agrees fully with the
Completion Report on the water delivery concept, i.e., the single bank canal and
the lack of flow control and measurement structures. Also, the Audit Report
implicitly recognizes the lack of motivation and willingness of staff to make
effortsin realizing rotational issues, by blaming the lack of agency performance
* on the absence of “a good management system” and “adequate number of
capable personnel” (ADB 1982, 15). Water management training and an
organizational structure which are “less biased against personnel engaged in
operation and maintenance activities in terms of professional rewards,” (ibid.)
would solve the managerial aspects of the water delivery concept. It considers
the MEA an improvement in this respect, compared to the RVDB, because
“since the change-over <i.e., only one-and-a-half months before the ten-day
mission took place>, MEA has made good progress in solving almost all the
problems. <Project Evaluation Mission:> believes that under MEA the Project
has a good chance of meeting its long-term objectives” (ibid., 23).

The quoted improvements are the initiation of some repair works by the
MEA, a “new organization structure” which “provides good communication,
both horizontal and vertical within the organization and between organization
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and settlers” (ibid., 24}, and the reduction of the number of surplus workers
from about 4,250 t0 969 during the month the mission visited Sri Lanka. Unlike
the Project Completion Report, this report prioritizes among the technical and
managerial aspects of the water delivery concept as follows: “From the
economic point of view, <the Project Evaluation Mission> is of the opinien that
the Bank’s further assistance should give priority to the improvement of
irrigation management rather than to the correction of poorly designed and
constructed irrigation facilities” (ibid., 29).

PRC report advocated that improvements were to be achieved through “a
heavy maintenance program rather than a rehabilitation project” (PRC 1982,
5.6). This program recognized that: “Some new water control structures are
required <along branch and distributary canals> and there are no measuring
devices in the project today. There are no controls at the entrance o the field
channels” (PRC 1982, 5.5). The report strongly prioritizes the management
aspects: “it is axiomatic that solutions to these problems <i.e., the excessive
inequitable water deliveries> must be sought prior to or concomitant with new
capital expenditures for physical facilities. Realization of the project’s real
potential will require an approach that addresses the management problems
with which the project has been fraught from the beginning. These are
indicated as; proper scheduling of deliveries, maintenance and repair of system
facilities, improved discipline among farmers, government and political au-
thorities, and on-farm water management” (ibid., S.1).

PRC doubted that “one or two individuals <of the project O&M staff> would
be able to make any lasting change in O&M?” after a rehabititation of the system.

Large amounts of money would have been spent but the basic or
underlying problem would not have been solved even though all facilities
would be available ... Introducing new procedures through re-structured
O&M organization would require the placement of new people into
positions with some re-ordering of responsibilities and duties. An
expatriate consultant with correct and supportive philosophy should be
employed to assist the work, (rain employees and pass on new technical
knowledge, act as catalyst 1o the local staff, prepare a long range
operations program with all the intermediate steps required to reach
it...The consultant would either assist in the operation of the system or it
could take over the operation using a Jocal consultant to supply some of
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the staffing. Once the project was running smoothly, the local consult-
ants’ staff would be gradually withdrawn as the project’s staff becomes
trained. The consultant would remain on an advisory basis for a period
until the project had complete control. The latter approach seems worth
trying as the results on the first approach <i.e., rehabilitation> are fairly
predictable (ibid.}.

The pre-feasibility report opts for a similar approach with respect to the
technical aspects, i.e., a heavy maintenance program and provision of addi-
tional flow control and measurement structures. Like the Project Performance
Audit Report, the report believes that “The new implementing agency, MEA,
has the enthusiasm required to make a change in the Walawe performance.
Indeed, the maintenance investments made in 1982 have resulted in vast
improvement in facilities since the consultant last visited the system in 1979,
System performance results — area irrigated, water duties, cropping intensity,
and yields — are all highly improved. However, without special financial
assistance continued improvement may be difficult” (Wolf 1983, v). Improve-
ment of the managerial performance was envisaged through training in O&M,
increased operational control by MEA down to the field-channel level, and
increased farmer participation. To ensure such improved managerial per-
formance Wolf proposed to make the augmentation options conditional to
further performance improvements during the heavy maintenance program; a
clear attempt to give an incentive to the managing agency to increase its
motivation and willingness to improve the managerial performance.

SOGREAH proposed a“conceptual improvement of the water management
system” (SOGREAH 19885, 5), i.e., fixed discharge and flexible duration
rotational deliveries and reduction of water level fluctuations in canals and
reservoirs. A much higher increase in the number of flow control and meas-
urement structures than in the earlier reports was proposed (e.g., 55 gated and
675 ungated cross-regulators). The conceptual improvement also comprised
the construction of new parallel field channels “in such a way that all farm plots
are supplied with water by field channels with a maximum of 12 hectares per
field canal” (ibid., 7).

Unlike all earlier reports, except for the donor’s Project Completion Report,
the feasibility-level consultants considered the technical aspects of the rehabili-
tation more important than the managerial aspects: “The present structural
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condition of the irrigation infrastructure, as seen above, is the major obstacle
to efficient water management. Other obstacles to a proper water management
are the lack of qualified staff at <project> and block levels, the lack of training
of the existing staff, the absence of written operation and monitoring proce-
dures” (SOGREAH 1984, 8). Thus, SOGREAH did not consider the motiva-
tion and willingness of staff to increase its managerial performance problem-
atic. Also SOGREAH considered MEA’s managerial ability sufficient “pro-
vided proper consulting services be made available to it” (ibid.,, ii).

This neglect of managerial performance by agency staff is considered
justified partly by the design assumptions with respect to the parallel field
channels. Within these channels, water users are supposed to operate an
internal rotation, i.e., it attaches “more responsibility to the farmers but less to
the operating agency. Because of the variable delivery duration in the field
channel, the time that a farmer or a group of farmers irrigate their allotments
will have to be adjusted over the season with the change of delivery duration
in the figld channel. This demands very close interaction and communication
among farmers served by one field channel. To sustain such interactions, they
are required to be organized as a cohesive group working towards a common
interest or objective” (IIMI 1990, 116). However, serious inconsistencies are
inherent in this assumption; apart from the often conflicting interests of head-
end and tail-end water users along a field channel, their common interest is to
get more water to their field channel rather than to save water for the interest
of the other channels. Equitability between the field channels has to be initiated
and directed by agency staff for larger subsystems, rather than by farmers
themselves at the level of the smallest subsystem.

With respect to the managerial aspects of the water delivery concept,
SOGREAH stated that; “(i) updating of blocking out plans, (ii} regularization
of encroachments, (iii) implementation of groups of water users at tumout
level, and (iv) establishment of procedures for communication between water
users and project staff and for the planning of water distribution” (SOGREAH
1985, 6) were prerequisites for the proper organization of the water distribution
after rehabilitation. These constraints were already partly handled through
surveys, administrative measures and the setting up of farmer organizations by
the project authority. For the rest, “an operation and maintenance manua!l is
expected to be prepared and the training of project staff is planned to make the
application of this manual effective” (ibid., 8).
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The donor’s Appraisal Report of 1984 endorsed the conceptual view of
SOGREAH: “The design of the canal network did not take full account of water
management requirements. There is no proper turnout unit as such. Service
areas of field channels vary from 1 to 28 ha. A number of farm turnouts are
located directly on the distributary canals. Thus, effective rotational distribu-
tion is difficult in most parts of the Project area” (ADB 1984a, 12), The
improved performance by MEA between 1982 and 1984 is still considered
insufficient compared 10 the achievable benefits. “These improvements are ad
hoc and temporary, entail high recurring costs and cannot be sustained over
time without a systematic and well designed improvement and rehabilitation
program torectify design and construction deficiencies of the existing irrigation
system which are considered fundamental impediments to improved system
operation and maintenance on a sustained and equitable basis” (ibid., 8).

Thus, the Appraisal Report contains a detajled description of the technical
water delivery concept along SOGREAH’s proposal (ibid., 22). The report
does not mention anything about the- motivation and willingness of agency
staff, other than listing the performance improvements during the 1982-1984
period. It endorses SOGREAH’s proposals for improvements of managerial
performance, i.e., consultancy services and water management training to
different staff levels. While it endorses the need for water user organizations
and describes in detail their role in the allocation decision-making processes,
“the task of mobilizing and organizing farmer initiative and leadership and
promoting collaboration and interaction among farmers will be entrusted to the
Unit Managers” {(ibid., 34). The loan budget does not provide for organizing
water users which is remarkable given the heavy reliance on it in the proposed
water delivery concept with parallel field channels, and given the report’s
remark that “an element of risk” for a successful project was attached to timely
organization of farmers into effective water user groups (ibid., 42).

In addition, the donor tries to ensure increased managerial performance of
MEA: “Assurances have been obtained from the Government that an adequate
number of qualified O&M staff, including Deputy Resident Manager O&M,
will be recruited to strengthen the Project’s O&M division, and necessary
budgetary allocations will continue to be made to MEA for O&M purposes.
The engagement of a Deputy Resident Project Manager O&M will be a
condition to loan effectiveness” (ibid., 33). ‘
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Managerial aspects. The Appraisal mission for the original donor investment
in Uda Walawe considered the design of a single bank canal and its rerouting
along the Chandrikawewa Reservoir undesirable. Instead, the need to change
many flaws in design criteria and procedures was recognized by this mission,
because “the then prevailing irrigation facilities {main canal, distributary and
field channels and control structures ) were not properly constructed or designed
for effective regulation and distribution of water” (ADB 1982, 13).

The Project Performance Audit Report regrets that no detailed feasibility
assessment was undertaken at the that time in view of these deficiencies and
considers the donor’s own performance in project preparation in this respect
inadequate. Such an assessment had not been done “as it was thought it would
interrupt the ongoing works and delay the implementation of the Project. <The
Appraisal Mission>, however, attempted to reformulate the Project with a view
to correcting the identified deficiencies and develope it in consultation with the
Govermmment implementation programs for the Project development” (ibid.,
14).

However, the responsibie Projects Division of the donor comments, in this
respect, that it strongly advised the Government of Sri Lanka to review its
design of a single bank, “but this was ignored by the Government....that it was
not possible for <the Appraisal Mission> to accomplish this as it had to
completely reject the traditional design criteria such as the single-bank canal
which had been accepted in Sri Lanka for many years. Not until the reappraisal
of the Kirindi Oya Irrigation Settlement Project in 1981 did the Bank succeed
in convincing the Government to abandon the traditional design criteria of the
single-bank canal” (ADB 1982, 14).

Thus, while this perceived constraint was already identified before the
donor decided to become financially involved in Uda Walawe, all following
reports by the doner staff and consultants try to correct it. Tnteraction between
the MEA staff and the donor staff and consultants about a feasible water
delivery concept for Uda Walawe has been limited in all these reports, because
the provision for more control and measurement structures was considered a
basic prerequisite for improved water delivery performance by all of them.

This perceived prerequisite should be considered against the traditional Sri
Lankan water delivery concept. This traditional concept focused on least-cost
construction that provided for little control by the managing agency over water
flow (i.e., invariable flow), and merely provided an on-off water flow to
subsystems whereby the lack of control mattered less, because of the frequent
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reuse of water further downstream and the often available intermediate storages.
This system was relatively uncontrolled with respect to water use but because
the design was focused on the reuse of drainage water within the system
through single-bank contour canals, intermediate reservoirs, etc., the actual
water use efficiency was often difficult to judge exactly.

A small minority of Sri Lankan engineers have argued against increasing the
flow control structures up to the level of field channel and farm turnout, but
have advocated rationalization of the designs with respect to the reuse of water
(e.g., Ismail in Institution of Engineers 1983, 144; Mendis 1977). Implicit in
their arguments is their perception of the difficulty and unfeasibility, in the Sri
Lankan managerial and political environment, to conirol water deliveries to
different subsystems, let alone up to the farm level. Similarly, Chapters 4 and
5 demonstrated that the pursued increased control over the conveyance along
main and branch canals by means of gated cross-regulators implied very
optimistic assumptions with regard to the required managerial inputs. Simi-
larly, these chapters showed that increased control below the offtake to the
distributary channel subsystem appeared to be even harder to achieve.

Given the necessity to justify any investment with improved water duties,
the donor staff and consultants apparently saw few other opportunities than
providing the technical facilities for improved control over water flow. They
had limited time available and no means anyway to ensure any improved
managerial performance. This need for justification of investmenthas led, over
time, to the enforcement on the Sri Lankan agencies of a water delivery concept
which is technically sound, but which considers the management inputs more
as a variable. In their turn, the responsible top-level decision makers of the
managing agencies, given the necessity to obtain foreign funding for irrigation
investments, have slowly accepted and institutionalized these new water
management concepts, while being aware of their unfeasibility in the Sri
Lankan situation. Given the general political interests in obtaining foreign
funding for irrigation investments, and the leverage used by the denor to push
its own ideas about what is feasible, these top-level decision makers indeed
have to maneuver in a complex environment.

Some Sri Lankan engineers have even written about their frustrations over
the unwillingness of top management to recognize openly the limitations of
irrigation management in the Sri Lankan context, and the implications for
irrigation-investment decisions. For example, Visvalingam on Uda Walawe:
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“Turning to the Uda Walawe experience, Imust say that the lessons which were
learnt there, were by no means, unique to it. Almost all the pitfalls had been
encountered previously at Gal Oya and elsewhere. Those concerned just
walked around these pitfalls but did not bother to fill them in. So we had to
discover them anew in Uda Walawe.” (Visvalingam 1986, 2) and Mendis on
reuse of water within the distributary canal system: “It is an unfortunate fact that
such statements from such persons have a certain ex cathedra aura of truth,
whereas the reality is the exact opposite. It does not require much imagination
how politicians have been misled down the years by such advice, with resultant
development of underdevelopment.” (Mendis 1989b, 38). The result of the
above processes is the comparatively excessive emphasis on increased control
over flow without explicitly acknowledging its managerial feasibility.

The managerial constraints are implicitly acknowiedged by the donor
through its insistence on foreign consultants, the need for an operation and
maintenance manual, and related water management training. However, the
influence of foreign consultants on the actual managerial performance is very
low. An operation and maintenance manual prescribes the ideal utilization of
the system, whereby it is left to the judgement of the consultants what “ideal”
means; the managerial inputs are considered again as a variabie. The consultant
usually has to describe how the system can be utilized 100 percent, while he and
his counterparts know that this is unfeasible.’

Commitment to actually implement the proposed strategy is often very low,
especially in a situation like Uda Walawe, where the project as a whole is
considered more a donor than a MEA project. Only the pre-feasibility study
tried to cope with this lack of commitment, by making the funding of further
augmentation options an incentive to the managing agency to improve the
water duties and irrigated area.

The proposed improvements in water duties and command areas in the
different reports represent the insights and opinions of the individual engineers
of the feasibility or appraisal team, and possibly the top management in MEA.
This subjectivity of the feasibility assessments could be felt extremely well
after the donor Appraisal of 1984 dropped the organizing of water users, or at

"It is akin to accepting the specification of a manufacturer that the machine you are
buying performs at 100 percent efficiency in order to justify the acquisition while
both the buyer and seller know it performs at 60 percent efficiency.
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least its funding. This made the rehabilitation program essentially a repetition
of the original construction in 1969 with very little justification that the water
duties would really improve apart from MEA’s apparent enthusiasm to do so.

Assumptions regarding the influence of minor or major rehabilitation,
waler-management training, water user participation, and increased numbers
of control and measuring structures do not reflect the actual feasibility of
improvements. Realities from the field and project level about the opportuni-
ties and constraints with respect to the feasibility of project objectives are not
represented. The donor missions are extremely short-term for this purpose; the
pre-feasibility mission spent three weeks in Sri Lanka of which five days were
in Walawe (Wolf 1983, iii); the feasibility mission spent five months in Sri
Lanka — to produce a report of 573 pages — and the appraisal mission of 1984
spent three weeks in Sri Lanka. Only the PRC consultant stayed for one year
in the project area, but even then his interaction with MEA was constrained
which reduced opportunities to assess the feasible project objectives well.
Thus, longer-term missions of outside consultants do not guarantee a better
feasibility assessment.

Apart from the gradually developed broad acceptance by the Sri Lankan
agencies of the proposed water delivery concept, the influence of the individual
foreign consultants on the details of the feasible water delivery concept for Uda
Walawe was relatively large, because MEA itself did not have staff to be
involved in such decision making. Only the Project Director in the head office
was seriously involved in this decision making at head-office level, and at
project level, the staff were used by the missions mainly for the supply of data.
A serious interaction, considering, for example, a feasible strategy of reducing
water wastage by head enders did not take place at any stage at project level
according to MEA staff. Unlike the Irrigation Department, MEA has very
limited technical support staff to develop and sustain its own professional
expertise.

Because of this limited technical expertise, the choice of this water delivery
conceptin Uda Walawe was less part of aritual (that has to be followed to Justify
the investments) for the MEA, than it was in Kirindi Oya for the Irrigation
Department staff;® most decisions have been taken by local and foreign

% In Kirindi Oya it was more a ritual because the involved Irrigation Department and
donor staff did not believe that the water delivery concept would really remedy the
managerial constraints (Nijman 1991b).
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consultants and project staff did not even consider it their own water delivery
concept. AsinKirindi Oya, however, the actual feasibility of the adopted water
delivery concept is less the MEA's problem than the donor’s.

Feasible Field and Ex-Sluice Irrigation Requirements and
Command Area

The essential aspects of the feasibility of an investment in irrigation capacities,
whether for new construction, maintenance orrehabilitation, are the envisaged
improved water utitization efficiencies, related cropping patterns and potential
extensions of command areas, These requirements were established in several
reports for the Uda Walawe system and are described in this section. Justifica-
tions for these requirements are handled in other sections of this chapter.

Technical aspects. For the original Uda Walawe project, the envisaged field
irrigation water requirement for rice was estimated at 1,708 mm for two
seasons, The annual ex-sluice requirement for rice was 2,390 mm, thus
envisaging 40 percent conveyance losses (Wolf 1983, 1). Field irrigation
requirements for sugarcane and cotton were estimated at 1,162 mm and 814
mm per year, respectively (SOGREAH 1984, A1.71). Sugarcane and cotton
were envisaged to be grown in 4,364 ha and rice in 7,023 ha of the Right Bank
(ADB 1979, 98). Related ex-sluice diversion requirement was 2,377 mm, or
317 mem for the 11,387 ha in the Right Bank area (ibid., 49).°

The Project Completion Report found an actual ex-sluice requirement for
the overall Right Bank area of 530 mem for irrigating only 62 percent of the
Right Bank area envisaged in the donor appraisal of 1969 (ibid., 48). This
corresponds to a water duty of 7,547 mm “or three times the appraisal estimate”
of the duty for rice in the donor appraisal of 1969. Of the 62 percent area
cultivated on the Right Bank, the actual area under rice cultivation was 6,823

® The original envisaged Right Bank command area was 13,358 ha which was iater
revised (ADB 1979, 67 and 98). To derive the annual diversion reguirements, which
are not explicitly stated in the Project Completion Report, this original estimate of the
area was multiplied with the envisaged overall duty of 2,377 mm (ibid., 49).
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ha, while subsidiary field crops were cultivated in 200 ha only (ibid., 99). On
the Left Bank about 3,500 ha were cultivated with rice and subsidiary field
crops.

The Project Completion Report estimated overall water duties to become
5,704 mm with minor operational improvements (i.e., Case 2 as described in
the preceding section), and 2,692 mm after rehabilitation of the system (i.e.,
Case 3), which correspond to assumed improvements of 25 percent and 65
percent, respectively (ibid., 94). Case 3 assumed the same area to be cultivated
with subsidiary field crops and related low water duties as provided in the
original Appraisal Report of 1969. This would allow extension of the total
irrigable area from the present 12,535 hato 16,388 ha and 29,864 ha inthe Right
Bank and Left Bank, with related annual ex-sluice requirements of 684 mem
and 565 mcm, respectively.

The PRC report envisaged annual field irrigation requirements for rice of
between 2,239 mm and 3,641 mm depending on the percentage of land
prepared in dry condition in maha and yala seasons. Total project efficiencies
of 20 and 50 percent were considered, with and without effective rainfall.
Cultivation of subsidiary field crops was considered unfeasible, apart from the
existing area of sugarcane on the Left Bank. The potential irrigable areas varied
between 22,522 ha and 35,300 ha (PRC 1982, S.4), which, compared to the
actually cultivated 12,535 ha in 1982, suggests improvements of at least 80
percent and up to 180 percent were assumed for a cropping intensity of 200
percent.

The pre-feasibility study estimated annual ex-sluice irrigation requirements
of 3,445 mm for rice, including 70 percent conveyance efficiency by means of
the modified Penman method. Comparing this figure with the original
Appraisal Report estimate, the pre-feasibility mission remarks that “underes-
timation of water duty at appraisal resulted in an overestimation of the area that
can be irrigated” (Wolf 1983, 6). The pre-feasibility mission did not start with
these original assumptions regarding cropping patterns, duties and command
area but instead looked more pragmaticaltly at the land already committed to be
irrigated, and what improvements in water duty would be required to reach
these committed targets.

The actual annual duties between 1981 and 1983 were already improved to
5,850 mm, i.e., by 23 percent compared to 1979 (ibid, 1). Commitments for
existing and future irrigated lands of 12,146 ha on the Right Bank and 8,800 ha



144 IRRIGATION MANAGEMENT PROCESSES AND CONDITIONS

on the Left Bank had diversion requirements of 418 mem and 303 ‘mem; . -

respectively. For the Right Bank this required a further improvément of the -
water duty to 3,285 mm, or 55 percent. Instead the report proposed 3,445 mmy;
or 41 percent improvement, and cultivation in the overall command area of
20,900 ha in maha and 19,100 ha in yala (ibid., 8), or an extension of 39 pement :
compared to the peak area irrigated 1l 1982 of 12971 ha (ibid.; 6)..

The feasibility stdy envisaged annual ex-sluice irrigation requirements for
rice of 4,590 mm in the short term and 3,180 mm in the long term in the Right
Bank area, representing improvements of 27 percent and 84 percent, respec-
tively, compared to the requirements during 1981-1983. Related ex-sluice.
diversion requirements for the total command area were 748 mem in the short
term and 745 mcm in the long term, or approximately 60 mcm more than-the
existing diversion requirements. In the short term, the command area wotild
expand from 11,120 ha (ADB 1984a, 74)" to 17,615 ha (SOGREAH 1984,
A1,66), or 58 percent, and in the long term to 29,840 ha (or 168%). Subsidiary
field crops would be cultivated in 1,644 ha in the short run, and in 8,901 ha'in
the long term (SOGREAH 1984, A1.90).

The ADB Appraisal Report of 1984 estimated annual ex-sluice dwcrsson
requirements for rice and subsidiary field crops at 3,775 mm and 934 . mm
respectively,  Cultivation of subsidiary field crops would increase from-2
percent to 4 percent of the irrigable area only. Overall diversion requirement
for 11,940 ha of the Right Bank area was estimated at 405 mem, or 3,391 mm,
which assumes an improvement of 72 percent compared Lo the achieved duties
over the 1981-1983 period. The irrigable area in the Right Bank area would be
increased from 8,070 ha to 11,940 ha (or by 48%), while the Left Bank drea
would be increased from 3,050 ha to 5,905 ha (or by 94%). The: overall
command area would increase from 11,120 ha to 17,845 ha, or by.60 percent.
While no diversion requirements are given for the Left Bank area, this- wouid
be 200 mem assuming a similar duty as the Right Bank.

The potential irrigable area under the Uda Walawe Reservoir is estimated
at 31,606 ha, or an improvement of 284 percent over the actual area, but-a water
balance projection was made for the envisaged area under the rehabilitation
project only (ADB 1984a, 76). This potential irrigable area would require

® SOGREAH overestimated the existing irrigated area by 6,495 ha or by 58 percent in
its report (SOGREAH 1984, A1.66).
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1,071 mem, which is much higher than SOGREAH estimated available
regulated water resources of 740 mcm. Implicitly, the envisaged long-term
command area under the Uda Walawe Reservoir might have been reduced in
the Appraisal Report from 32,788 ha in 1969 to 17.845 ha in 1984, or by 54
percent. As this extension of the cultivated area was an important reason for
this rehabilitation project as described in Chapter 7, it is more likely that the
donor Appraisal Report did not want to make explicit projections about the
actual feasible command area in the tong term. Both the Project Completion
Report and SOGREAH estimated the available water resources for the
Ridiyagama system, situated downstream of Uda Walawe systent, to be greater
than its water requirements “in all cases...consequently it would never be
necessary to release water by the by-pass of the Walawe Reservoir to feed the
anicut” (SOGREAH 1984, A2.17). However, the donor Appraisal Report of
1984 states that a total shortfall of 69 mem mi ght occur. A water balance study
showed that “even if the Uda Walawe Reservoir were to meet these shortfalls
through by-pass releases to the lower Walawe river, the shortfalls could have
been accommodated without affecting the irrigation supplies for the Uda
Walawe system in 14 out of 15 years” (ADB 1984a, 76).

Managerial aspects. The annual water duty of 2,377 mm originally assumed
by the donor in 1969 was quite optimistic compared to the average annual ex-
sluice water duty of 3,810 mm used in Sri Lanka by the Irrigation Department
for the design of major tanks (Arumugam 1957, 32). The original donor
assumptions were used as a basis for a feasible command area and related
economic feasibility. When these targets were not achieved by 1979, further
feasibility assessments were not oriented toward estimating the actual feasible
targets in terms of water duties and command area, they were oriented rather
atachieving the original 1969 targets in terms of water duties and irrigable area,
and thus project benefits in the long term. Likewise for Kirindi Oya it has been
found (Nijman 1991b) that reliance on the EIRR only is quite misleading with
respect to the actual feasibility of the adopted project objectives. Only the pre-
feasibility study by Wolftakesa slightly different approach, by determining the
improvements in water duties required to achieve the already committed
irrigable areas instead of the originally targeted areas.

The calculations by means of theoretical formulae like the modified Penman
formula seem to give rather subjective outcomes; assessments are different and
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vary between 1,708 mm and 4,590 mm (or 270%) depending on the assump-
tions made. Even for a new construction project the values obtained by using
these theoretical formulae, instead of gross values, seems to be of doubtful
accuracy (Nijman 1991b). Specifically based on experience in Uda Walawe
similar conclusions were published as early as December {983 by Visvalingam:
“Purely scientific research results on the physiological requirements of plants
in respect of water provide a very misleading basis for computing irrigation
requirements. The depths and frequencies of irrigation needed in practice were
found to be very much higher than those assumed in the feasibility studies”
(Visvalingam 1986, 4).

For a rehabilitation project, the variability of these assessments is much
too subjective and unreliable to justify potential improvements below 100
percent or so. The use of theoretical formulae 1o justify water duty improve-
ments of 25-65 percent, 80-200 percent, 41 percent, 27-84 percent and 72
percent, by the Project Completion Report, PRC, pre-feasibility, feasibility,
and appraisal studies, respectively, seems absurd. Especially after 1982, when
basic improvements had been achieved with relatively limited management
inputs, justifying further achievements has much less to do with theoretical
water requirements than with constraints to realize increased management
inputs. Irrigation efficiency has a very vague meaning given the errors in its
assessment in this way.

However, the assumed benefits of a project consequently do also vary
roughly within this range of assumed waler duties through the present method
of assessment of feasible project objectives. The assumptions made regarding
the future water duties of a system have a major impact on the economic
feasibility, Despite this importance large variations occur in the assessments
by different donor staff and consultants.

The interaction between the donor staff and consultants and the MEA staff
regarding the feasible water duties and command area were dominated, since
1979, by the donor objective to achieve an acceptable EIRR whichincludes the
sunk costs. The MEA top-level or project-level management was not really
actively involved in all of the above assessments. The official Feasibility
Report was done by a foreign consultant, hired and paid by the donor. The
donor does this to get a more objective picture of the feasibility of a project than
could be expected from the national government and agencies. On the other
hand, in general, it is difficult for an outside consultant to reliably assess
possible and feasible improvements in water duties and irrigable areas.
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As can be concluded from chapters 3 to 6, such improvements depend to a
very large extent on the motivation and willingness of the managing agehcy.:t_o
achieve improvements, and can thus be expressed reliably only by that agency -
itself. Only they can really achieve the feasibility of such improvements given
their relations with the water users and the preferences with water users and
agency staff. However, their opinions in this respect are unlikely to come out
if funding feasibility is at stake and, especially, if the donor and consultants do
nol even involve them in these assessments.

The official Appraisal Report of the donor only repeats the samme type of
assessment by the outside consultant for the Feasibility Report, and this is-not
necessarily the agencies’ strategy for improvement. Of course, each speciglist
will have his own subjective interpretation of theoretical water requirements,’
their feasibility, and required strategy which will lead to-another outcome.
Neither the donor nor the Government of Sri Lanka has established rules #nd
criteria regarding the use and consistency of these theoretical assessments and
their outcomes. For the involved decision makers in MEA, the actual estimated
feasible water duties are irrelevant as long. as they obtain the funding.for
rehabilitating Uda Walawe; it is part of an internal donor justification rather
than anything else. Commitment of the agency in realizing this unfea31ble :
target water duty may thus be very limited as well. 2y

Feasible Cropping Patterns, Intensities and Yields o

Factors that directly influence the assumptions with respect to feasible water
duties and related command area are the assumptions with fespect to the
cropping patterns, cultivation calendars, and cropping intensities. Apart froni
their importance for these assumptions, cropping intensities, cropping patterns,
and cultivation calendars have a major influence on the' economlc-feaSIbihty
assessment because they are the major outputs of an irrigation’ system

Technical aspects. Before or at the time the donor became involved in Uda
Walawe, the government had decided that rice would be grown on the well-
drained soils of the area upstream of the Chandrikawewa Reservoir. “This
decision was taken on the “insistence” of a then minister.” Visvalingam
considers this as “a disastrous example of the misapplication of ministiéri_al
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omniscience” (Visvalingam 1986, 5). The original donor project envisaged
cultivation of subsidiary field crops in the Right Bank only, in about 50 percent
of the area downstream of the Kachchigala Reservoir. It appears that only 5
percent of the area was actually cultivated. The Project Completion Report
concluded that preparatory measures had been insufficient in this respect, and
that it is “often difficult to effect substantial changes of a cropping system once
it is fairly well established” (ADB 1979, 50).

The Project Performance Audit Report endorsed this and recommended that
“a realistic cropping pattern compatible with physical, economic and social
conditions should be developed and introduced as soon as possible. Attempt
should also be made to motivate farmers to adhere to a determined cropping
calendar” (ADB 1982, 32).

The Feasibility Report of 1984 envisaged the increase of the cropping
intensity in the Right Bank area from 136 percent to 190 percent in the short
term and the long term for a constant irrigable area of 11,940 ha. Without the
project it would increase by 148 percent. The annual area cultivated with
subsidiary field crops would increase from 709 ha (4%) to 1,810 ha (8%) in the
short term, and to 5,405 ha (24%) in the long term. For the Left Bank the
cropping intensity would increase from 111 percent to 190 percent, in the short
and the long term both with and without the project. In the long term the
irrigable area would increase from 5,675 ha to 17,900 ha. Because of
SOGREAH’s overestimation of the total existing irrigable area by 6,495 ha or
58 percent, it is difficult to judge the above values. In the short run, it did not
envisage major increases in areas cultivated with subsidiary field crops. Rice
yields were assumed to increase from 4.0 t/ha (ton per hectare) to 4.5 t/ha
without the project and to 4.8 t/ha with the project in the short term and the long
term.

The Appraisal Report of 1984 envisaged an increase in cropping intensity
from 134 percent to 185 percent for a constant irrigable area of 11,940 ha. The
annual area cultivated with subsidiary field crops would increase from 709 ha
{4%) to 1,500 ha (7%). Rice yields would increase from 4.0 t/ha to 4.5 t/ha.
Without the project, the cropping intensity, yields and area cultivated with
subsidiary field crops would remain the same. Justification for the increased
cropping intensity was the envisaged improved water duties. No justifications
are given for the yield figures and the zero-growth for the “without” situation.
Note that SOGREAH’s “without” is equal to the donor’s “with” yield projec-
tion.
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Managerial aspects. Understanding of the reasons behind the nohadherence of
the water users and the agency to the envisaged cropping patternin the original
Uda Walawe projectled to the understanding in most reports that the introduction
of subsidiary field crops in Uda Walawe would be very difficult. The Project
Performance Audit Report even stated that “Recommended cropping: patterns
to irrigation projects should be based on pilot or ex:stmg scheme ‘on’an
operational scale” (ADB 1982, 30). '

Both the Project Completion Report and the Project Performance and Audlt
Report remark that the cultivation of rice in the well-drained soils of the fracts
upstream of the Chandrikawewa Reservoir was one of the major factors leiading
1o excessive water duties; their feasibility assessmenis of the cropping patterris
are correct, but do not correspond to the assumed feasible watér duties after
rehabilitation. The SOGREAH and Appraisal Reports reasoned along the same .
lines.

The Government of Sri Lanka and the donor do not prov:de for rules wtth
respect to the consistency in sequential feasibility assessments; the feasibility
and appraisal studies make conflicting “with” and “without™ project assess-
ments whereby no justifications or references to earlier assessments: and
experiences are apparently required. : :

Feasible Maintenance and Related Life Span of the Pr(')j'e'ct'

Technical aspects. The Project Completion Report assumed a life span 'of 30
years for the rehabilitation project. SOGREAH and the doner's Appmisal .
Report assumed alife span of 28 years for the rehabilitation project and réfatéd
production increases from the completion of the project construction in their
calculation of the economic rate of return. The background to this 28-year life
span is the expected life span of 50 years of the dam from 1968." Howséver, -
experience with similar rehabilitation projects elsewhere reveals that the water
delivery performance severely deteriorates after several years due to lacic of
maintenance funds. In practice, downstream development of many u'ngatlon
systems has to be rehabilitated every 15 years; 28 years is quite optlmrsﬁc in
this respect. The donor does not mention this risk in any of i 1ts Feasxbihty or
Appraisal Reports. -
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The estimated high operation and maintenance cost of US$67/ha over the 28
years is “based on the experience of various irrigation schemes in the world”
(SOGREAH 1984, A8.13). A typical budget is added, butno reference is given
for this amount, The donor’s Appraisal Report adopted a value of US$28/ha
without clarifying or justifying the size of this figure. In addition, it made
several covenants in the Loan Agreement with the Government of Sri Lanka
with respect to organization of water users and their participation in allocation
decision-making processes, and provision of “adequate” staffing for O&M by
MEA (ADB 1984d, 22). The meaning of “adequate” was not specified apart
from the provision of a Deputy Resident Project Manager, O&M whose
availability would be conditional for loan effectiveness.

Managerial aspects. The provision of sufficient maintenance funds is prob-
lematic in many developing countries. So, whatever maintenance costs are
assumed to be necessary by the donoror MEA, it is very unlikely that MEA will
be able to obtain funds that will maintain the physical infrastructure for a period
of 34 years without a major rehabilitation.

A certain air of unreality of the donor and the Government of Sri Lanka
exists in this respect. The donor has included a covenant into the loan
agreement in which the government assures the donor that these funds will be
made available in future. So, the donor is formally not responsible for
insufficient operation and maintenance funds. However, the donor and the
government staff involved knew at the time of signing that this pledge would
not be realized. Most interviewed top-level government staff and donor staff
acknowledged that they agree to this type of loan convenant although they
know that there is little chance that this will be adhered to. In that perspective,
it tends to be more a 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 MEA will not be accountable to the donor
for the actual feasibility of the donor’s assumptions regarding the envisaged
irrigation system, or to the level of O&M funds or the life span of the project.
Neither are the donor staff members apparently accountable to anybody
regarding this type of unrealistic assumptions. Realistic and true assumptions
for the feasibility of the envisaged irrigation system become very unlikely
within such a setting.
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Feasible Cost Recovery from Beneficiaries

Technical aspects. Cost recovery from beneficiaries is percelved asa crucial

aspect of the maintenance feasibility of the system. For thal reasén the donor _
in coordination with other donors, set the following requirements’ regatding :
counirywide costrecovery of loans in the irrigation sector (ie. Kirmdl Dyaai
Uda Walawe): e

The Irrigation Ordinance (Chapter 453 as amended by Act No.48 of 1968)
enables the Government to levy charges and recover costs of i 1mgat10n
projects. The amount of charges is to be determined by a‘cofipetent
authority on the basis of the value of the lands benefitted, and the capltal :
and maintenance costs of the Project facilities. An assurance has
obtained from the Government that a cost recovery plan will be prepared
and submitted to the Bank by 1 January 1979, with respectto fult recovery
of operation and maintenance cost and a portion of thé capital cost of the
project from the beneficiaries. The Government will alsgensure: imPle-
mentation of the approved cost recovery program. Submission of thecost
 recovery plan acceptable to the Bank will be a condition precedent to major
disbursements anticipated in mid-1979 (ADB 1977, 31). ~ = =%

The appraisal of the original Uda Walawe project envisaged a water charge
of Rs 40 perirrigated acre a year to meet all O&M costs, though af the fime'only -
Rs 5 was being charged. Afterseveral suspensions of the rélated leglslature the
Government of Sri Lanka introduced a levy of Rs 30 nationwide: Collection
was started in 1979. The Project Completion Report, written' smultaneously,
commented that the “The small amount of water levy decided bytheGovemment
reflects the need of a realistic assessment of operation and mamtenance costs"
(ADB 1979, 60).

However, the Government of Sri Lanka experienced dtfﬁcull:les in’ the
actual collection of service fees from the water users. The donor acknowiedged
this, in 1982, in an Appraisal Report for Kirindi Oya, but insisted and obtdin
assurances from the government along the following lines: “...by 31 Diecetitber
1983, prepare and submit a cost recovery program acceptable to-the ﬁaﬁk
whereby progressive increases inirrigation service fee commencing with effect _
from 1 January 1986 will result in recovery from Project beneficiaries one-half -
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of the total operation and maintenance costs of the Project by 31 December
1990, and recovery of total operation and maintenance costs by a date to be
specified in the cost recovery program (Principal Loan Agreement..)” (ADB
1982, 49).

The capital cost recovery for Kirindi Oya would amount to Rs 13,600 per ha/
year {ibid., 41) which is considered unreasonable by the donor given the
estimated net farm incomes of Rs 19,000-23,000 per ha/year (ibid., 150). This
income is however considered enough to recover the full operation and
maintenance costs of Rs 494 per ha/year (ibid., 41), The modest introductory
level of operation and maintenance costs 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.).

The Uda Walawe Appraisal Report of 1984 records that the government has
amended the Irrigation Ordinance to impose a levy of Rs 247 per ha:

This rate represents about 50 per cent of average O&M costs on a country
wide basis. The Government has agreed to review this rate periodically
and increase it progressively at 20 per cent per annum..... The Mission
considers this progressive approach appropriate and consistent with the
general Bank policy on irrigation cost recovery and has obtained suitable
assurances from the Government regarding attainment of full O&M cost
recovery by 1989, the introduction of variable irrigation service fees,
regular reporting on the progress of fee collection and on improvements in
the collection mechanism (ADB 1984, 35).

In the second Kirindi Qya Appraisal Report of 1986, the donor acknowl-
edges that the government has 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:

(i) the as yet incomplete coverage of IMD's program, and thus the
inadequate administrative fenctions in seme districts; (ii} in many loca-
tions, 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/fimproved service. Concerned by this perform-
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::ance and the implied inequities between paymg and o
sin-June 1986 the government temporanly fmze 1rn
(ADB 1986, 30).

o« The donor considers the government's tetnporary- pause:
considers the decision to exempt all systems izl the country smalh
 (instead'of smaller than 80 ha) from the cost recovery as
would “effectively exempt more than 40 peroent. of: co
areas....The government has Teiterated its intentionio:ulti
O&M costs and has agreed 10 include in-the <Sri: Lankan
Rehabilitation Project>> study consideration formnuoduc‘ ng
above which 1rngat1on fees would be collect " (lbld )
Managerta! aspects. The donorin conjuncuon w;th other
serious efforts and leverage in enforcing a cost-recovery progr
otherperformance aspect of its investments. Apartfromlogn
1977,40; 1982, 44; 1984a, 35 and 1986, 49) they have thon
of :the ‘achieved recoveries and invested in- related studi
Despite this the govemnment and donor staff appear to beso
cal fegarding this loan covenant, similar to that for the nll‘ eating
and:maintenance funds. :
~The aforementioned and the followmg chain of mterverltiofl?
show 4 strong enforcement of these cost-recovery. pro
superficially. The Kirindi Oya‘Appraisal Report of 1977 state
sionof the costrecovery plan acceptable to the Bank wili be.
disbursements anticipated in mid-1979” (ADB 1977, 38): I
such a.program was incorporated in the loan agreerient..
" In1982, the donor went as:far as fo threaten fie Gove:
that “in the event the program is not implemented with effct
1986, the Bank may consider invoking Section 8.07(b) of thy
tions; which permits the Bank to accelerate the loan matyrit
- Despite these threats, in actual practice the donor hasJittle:
_its covenants because of overriding excuses from:the side of
In the ‘absence of a real water delivery service: by MEA
Department, there exists little rationale for the cost Tecovery,
of the cost recovery appeared to be a political issue: Strong
against the irrigation service fees exist, especially in Uda Walaws
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implementation depends very much on the commitment of politicians to this
program. Without it, the government and the donor can agree on those
covenants, but the chances for a successful program are very limited.

Feasible levels of cost recovery rates also depend on this political commit-
ment. As long as these politicians are not involved in their assessment, the
evolving proposals of the government are for its fulfillment of the donor
requirements in order to obtain the foreign funds, rather than a feasible
program. Consequently, the politicians and the government do not feel
accountable to implementing this enforced cosi-recovery program. The
feasibility is again more the concern of the donor than of the government or
MEA, because future donor loans are not threatened by the government’s
performance in cost recovery.

Feasible Implementation Schedule

Technical aspects. SOGREAH and the donor’s Appraisal Report of 1984
considered a period of six years as sufficient for realization of the rehabilitation
of the system. The justification for this period is the time schedule representing
the different project components to be completed sequentially. Constraints as
mass encreachments, related time required to establish reliable Blocking Out
Plans, and time required to effectively organize water users were not consid-
ered in this schedule. Instead, they were considered prerequisites to be realized
by MEA for a successful rehabilitation.

However, the Project Completion Report is very explicit in stating that an
important reason for delayed and unsatisfactory implementation of the original
project was “‘the long-standing problem of land encroachment which defies
prompt solution” (ADB 1979, 13). SOGREAH envisaged the Blocking Out
Plans to be completed during 1984, but recognized at the same time that *it will
take four years from 1984 1o solve the problem of encroachments” (SOGREAH
1984, A9.12). By 1983, SOGREAH estimated that about 15,500 encroachers
were occupying 36 percent of rice lands inside and outside the Blocking Out
Plans, of which only about 3,000 cases had been taken up during 1983 (ibid.,
A9.10). A way “to hasten the process would be to give top priority to the
regularization of irrigated lots...it seems that legal power and enforcement
measures exist but it could be that the main reason for not settling speedily and
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definitely on the regularization and eviction process of encroachments ke in
political if not politician’s concerns, which is a matier no new set of regulations
can solve” (ibid.). Despite these concerns, SOGREAH never refers to ,em
croachments as a risk for the implementation schedule or economic feasibility
even while reliable Blocking Out Plans are prerequisites for detailed designs
and are thus especially relevant in view of SOGREAH’s new water delivery
concept.

The Appraisal Mission of 1984 “was informed by the MASL that as of Aprit
1984 permits have been issued to settlers for about 7,1 00 lots in the Project area.
Based on a recently drawn-up work program, land permits for the balance of
3900 lots will be issued by June 1985” (ADB 1984a, 18). It considered this
optimistic but achievable, despite the report’s quotation from the Project
Completion Report that “the long-standing problem of land encroachment
defies prompt solution™ (ibid., 9). Untike SOGREAH, it refers to the encroach-
ment and effectiveness of water user organization programs as a risk for the
economic feasibility and “these risks have been taken into account while
estimating future yields, cropping intensities and benefits” (ibid., 42).

Both the Project Completion Report and the Project Performance Audit
Report concluded that the original implementation schedule expected by the
donor’s Appraisal Mission was unrealistic “in view of the complicated and
pioneering nature of the Project, lack of adequate preparation and proven
capability of the Executing Agency” (ADB 1982, 19). Adherence to the
implementation schedule “as reformulated by the <Appraisal Mission> depended
substantially on the services of expatriate consultants....the Government
complied with the loan covenants on the use of consultants <in the original
project> for the sake of formality without any real intention to benefit from
them. As a consequence, the consultants were not able to contribute signifi-
cantly to the success of the Project as expected by <the Appraisal Mission>"
(ibid., 19). The Appraisal Report of 1984 provided for foreign consultants for
design and construction and water management assistance and supervision.

Managerial aspects. Planning and scheduling of the implementation of the
Uda Walawe system have been done by SOGREAH and the donor and not by
MEA, because of the influence of the project progress on the EJRR — towards
which the donor staff is more accountable than the staff of the Government of
Sri Lanka — which makes it more necessary that the donor plans the project
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implementation itself. With respect to major constraints like the encroach-
ments and the organization of water users, the responsibility for timely
implementation is delegated to MEA. By means of loan covenants MEA
assures the donor that the fixed targets will be met. Unlike the Irrigation
Department, MASL and MEA give more priority to maintaining these targets
to demonstrate to foreign donors their implementing capacity, For similar
reasons, MEA’s top management is also more supportive of foreign consult-
ants,

The MASL’s action plan to solve the encroachment problem in 1984 was
quite unrealistic and optimistic in view of the picture given by SOGREAH, and
the donor’s experience in Uda Walawe. By 1984 the approach of MASL and
the donor towards the feasibility of Uda Walawe’s rehabilitation project had
clearly become biased in favor of the project, despite great risks involved in the
longstanding and serious encroachment problem. Even in 1990, the en-
croachment problem which has been partly the cause for the two-year delay in
design and construction implementation is far from solved and because of the
time pressures exercised by MEA on the CECB designers, the detailed designs
have often been based on very unreliable Blocking Out Plans (especiaily in the
tracts upstream of the Chandrikawewa Reservoir). More gradual rehabilitation
of the project from head-end to tail-end reaches would have been more logical
in view of the above constraints, but it has not been considered.

Economic Internal Rate of Return

Technical aspects. 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 with respect to costs and
benefits. Benefits are assessed for the “with” and “without” situations. These
are, in practice, difficult to assess, because itis difficult to assess what the future
yields of the existing areas would be for the “without” situation. )

The Project Completion Report calculated four EIRRs. The EIRR of all
investments in Uda Walawe since 1964 was calculated at 10 percent if the
proposed rehabilitation would be undertaken, and 7 percent if O&M works
wouldbe carried out to sustain the existing level of production for the remaining
30 years. The latter was considered the most representative EIRR which was
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therefore presented by the donor to its Board in the loan proposal for the
rehabilitation project (ADB 1984b, 15). Considering only investments since
the donor’s involvement in the system, these two options resulted in EIRRs-of
11 percent and 8 percent, respectively. Atappraisal in 1969 the estimated EIRR
was 12 percent.! The rehabilitation project itself would have an EIRR of 32
percent.

Unlike the original donor’s Appraisal Report which attributed the cost- of '
the entire dam to the Right Bank area, this report attributed only 80 percent
to the donor’s project, because 20 percent of the average annual.water
diversions went to the Left Bank area (ADB 1979, 109). :

SOGREAH’s feasibility study calculated EIRRs for three scenarios: the
rehabilitation project for the Right Bank only without major modifications to
the cropping pattern; new cropping patterns and water management methods
leading to further development of the Left Bank; and development of the Right
Bank and the Left Bank without rehabilitation. Without sunk costs the EIRRs
for the three scenarios would be 35 percent, 35 percent, and 8 percent,
respectively. With sunk costs (including 80 percent of the cost of the dam) the
EIRRs would be 9 percent and 10 percent for the first two scenarios.

A sensitivity analysis for the first scenario resulted in EIRRs of: 32 percent
for a 20 percent cost escalation of rehabilitation; 35 percent (i.e., no effect) for
a 20 percent cost escalation of O&M costs; 29 percent for a 20 percent decrease
in benefits; and 25 percent for a combination of these three. Including the sunk
costs these percentages would be 9, 9, 8, and 8, respectively.

The Appraisal Report adopts these values. However, without any justifica-
tion in the report it attributes only 60 percent of the cost of the dam to the Right
Bank area. The sensitivity analysis does not consider the sensitivity of the cost -
escalation of O&M costs, but instead a delay of project implementation by 2
vears, the EIRR for the latter being 20 percent, and for the combined scenarios
22 percent.

During implementation it appeared that SOGREAH had underesnmated or
erroneously omitted several items, e.8., the excavation costs of the new parallel
field channels and related raising of distributary-channel bunds. By 1988, the
completion of the project was estimated to require US$11.6 million above,the
originally allocated US$13.7 million. Of this amount US$3.8 million was

1 The reason the EIRR was still relatively high compared to disappointing results was
the increase in the price of rice “representing a fivefold increase in the benefit of the *
Project for every ton of rice produced” (ADB 1982, 12).
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allocated by the donor because it was due to the depreciation of the US dollar
as compared to the Special Drawing Rights, and US$2.2 million was to be
financed by the government. The remaining US$5.5 million was requested as
asupplementary loan fromthe denor’s Special Fund. The EIRR at this time was
estimated at 21 percent (ADB 1988, 9),'2 which implicitly means that the re-
habilitation project would not have improved the EIRR, including sunk costs,
much above the 7 percent in 1979. For this reason the donor’s Projects Division
did not approve this extra allocation even though it meant that the tail-end
tracts of the Right Bank would not be rehabilitated at all. Instead, the extra
funds were allocated to Sri Lanka through the Agricultural Support Program of
the donor’s Programs Division. The EIRR is notused as a criterion for this kind
of financing. Before this time, the donor had already intimated to the
Government of Sri Lanka that it was not willing to fund further developments
" in the Left Bank of Uda Walawe.

The estimate by 1IMI in 1990, assuming a 10 percent further water saving
leading to a cropping intensity of 150 percent, and assuming an optimistic yield
increase to 5.5 ton/ha, was a fall of the EIRR to just 8 percent for the
rehabilitation investments alone (1IMI 1990, VIL.6). This estimate itself seems
still quite optimistic given the limited capacity of the Right Bank main canal to
issue the required extra discharge for the envisaged further extension of the tail-
end command area by approximately 4,000 ha.

Managerial aspects. Given the enormous uncertainties implied in the assess-
ment of the feasible water duties, cropping patterns, related command areas,
and implementation schedules, the use of the EIRR seems rather prone to
manipulation; the EIRR can be used by the donor, the government, and the
agency staff to make any project feasible or unfeasible. No rules exist with
respect to the “without™ assumptions, neither to the size of assumed improve-
ments nor to the consistency and justification of attributing 60 percent or 80
percent of the sunk costs to the EIRR for the Right Bank.

12This appeared as an overestimate because about US$3 million had been already spent
during 1988. The EIRR at the time was 14 percent (1IMI 1990, VIL.6). In a reaction
to this IIMI publication, the donor showed that it had revised its estimate by
November 1988 to 16 percent.
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The sensitivity criteria of two years’ delay and 20 percent deviations of costs
and benefits are rather marginal compared to assumed improvements- of 70
percentin water duties, related cropping intensities and benefits, the longstanding
encroachment problem, and the effectiveness of the water user organizations.
Apparently, the sensitivity analysis does not have to cover either all perceived
risks in quality and quantity or their potential influence on the EIRR. ‘As a
result, the perceived feasibility of all aforerentioned objectives for the Uda |
Walawe project were more determined by the EIRR and the willingness of the
donor and the government staff and consultants to realize the loan, than by thelr
actual feasibility.

The abovementioned arguments demonstrate the atmosphere in which the
feasibility and appraisal of the Uda Walawe project have taken place. The
assumptions that have been made during the feasibility and appraisal phase
have been governed by the willingness of the managing agency, the govem-
ment, and the donor to realize the loan. The consequent unfeasibility of these
project objectives is taken for granted by MEA, the government, and the donor
staff and consultants (i.e., they do not take responsibility for their own creation)
as far as they do not impede project completion or the EIRR estimates tiil that
time.

The rigidity of the EIRR brought the donor even to a situation where it had
to decide to stop funding at the expense of the tail-end blocks for whose benefit
the whole rehabilitation should have been intended. Top levels of the
Government of Sri Lanka argued with the highest levels of the donor that the
latter had started this project in the first place with little enthusiasm from their
side, which should make them responsible for completion of the project.. Also
lower-level individual donor staff members felt responsible for this contradiction;
and thus they facilitated funding through the Agricultural Suppott Program.
The abandonment of the EIRR in the latter case makes the very rigid application
of the EIRR in other instances doubtful. Also, given the uncertainty and size
of variability of the underlying assumptions, its use at present leads to very
inconsistent feasibility assessments by the donor and the government. The
willingness of both parties to fund certain investments seems to prevent this
assessment at present.
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National Opportunities

Technical aspects. No requirements regarding maximum allowed investments
persettler, or per increased agricultural production, or perareatobe commanded,
or per job created existed with respect to the determination of feasible system
objectives. In fact, no national opportunities for the investments were consid-
ered other than the financial, the EIRR. The donor considers an investment
opportune if the EIRR is above the cutoff rate of 10 percent.

Managerial aspects. The absence of any requirements of the government with
respect to the maximum investments per settler, per increased agricultural
production, per mem regulated or saved, and per increased area commanded
reflect the political priority given to the acquisition of foreign funds and related
“politically visible” large-scale investment projects like Uda Walawe and
Kirindi Oya. In this case, this priority for foreign funding was explicit in the
direct link between supplementary funding for Kirindi Oya and roads in the
Accelerated Mahaweli Project and the agreement of the government with the
donor requirement to rehabilitate Uda Walawe.

The idea of the EIRR is to compare different investment opportunities with
respect to their profitability. A major drawback of the EIRR in this respect is
described by Tiffen:

The ability to compare unlike projects is one of the chief theoret-
ical benefits of the EIRR. It should make it possible for a government to
decide whether to put ils money into a road or a factory or a dam.
Actually, it is seldom so used; each Ministry typically compiles its own
projects. Theoretically again, it should enable a Ministry to decide which
of several projects is the most desirable. Actually, it is likely that only
one major project is studied in detail at a time, except perhaps in the case
of ariver basin study. More usually, therefore, the EIRR or <Net Present
Value> is used to decide if a project reaches or exceeds the target
currently established for project adoption (Tiffen 1989, 71).

Within the donor this target is fixed at 10 percent, which seems rather rough
and inappropriate for determining opportunities for the money in a specific
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country. No mechanism exists within the donor to check the validity of this
target rate in a specific country.

Overall, the EIRR seems of limited value to determine the actual national
opportunities for investment decisions. The earlier cited reports on Uda
Walawe focused on less capital-intensive interventions of upgrading the
management and heavy maintenance, while the latter changed back to more
capital-intensive interventions with little upgrading of the management. The
EIRR for the less capital-intensive options have never been calculated, while
they provided for much better opportunities for investment. Thus, the actual
application of the EIRR allows for justification of almost any size of investment
for the same purpose which seems to have led to an enormous loss of
opportunities in Uda Walawe by the Government of Sri Lanka. Also, no
requirements exist to compare the several options (including the less capital-
intensive) with respect to the project objectives in terms of the EIRR, in order
to give more clarity of the consequences of certain politically inspired projects;
in this case “politically” refers more to the internal political processes in the
donor, than within the Government of Sri Lanka.

Concludingly, the above shows that while theoretically speaking the EIRR
15 probably the most objective indicator for determining the economic national
opportunities for an investment, its actual managerial use by agencies and the
donor staff makes it very unreliable in assessing the feasibility of the envisaged
project objectives and the actual opportunities.

While it thus seems that the short-run decisions are not considering the
national opportunities, Kikuchi found that the rice price fluctuations and
related cost-benefitratios were in factinfluencing irrigation investment decisions
in the medium and the long term (Kikuchi 1987). Ongoing research in Sri
Lanka by Kikuchi gives similar outcomes.

Several actors in this process argued that the EIRR is oriented towards
economic opportunities only while an irrigation project like Uda Walawe has
several social and political benefits also (e.g., settlement and employment).
This may be true but these other benefits have a price as well. Insofar as these
benefits go above their economic prices they are subsidies or welfare. Without
making this subsidy aspect more explicit, the present feasibilily assessment
serves little purpose other than serving as a ritualistic internal donor procedure
which seldom leads to a loan refusal. Typical in this respect is the remark of
an interviewee of the author that it would be interesting to study the donor’s



STRATEGIC CONCERN: FEASIBLE OBIECTIVES FOR REHABILITATION 163

starting-up processes of projects, because somehow they seem to be unable to
stop the ball after it has started rolling.

The attitude of the politicians, the government and the agencies with respect
to the loan money of the donor is rather short term in that the opportunities of,
for example, a water supply system to settlers, or a more or less capital-
intensive rehabilitation are considered zero; whatever the donor is willing to
fund is a gain to the department, ministry, and related individuals. The national
opportunities of these funds are not seriously taken into account.

Mutual Adaptation of the Technical and Managerial Aspects

The feasibility and appraisal assessments for the Uda Walawe rehabilitation by
the government and the donor do not try to assess the real feasibility of the
rehabilitation. Instead they serve to justify the project objectives in terms of the
internal donor criterion, the EIRR. This function of the feasibility assessments
is clearly demonstrated by the decision-making processes: the inconsistency in
the use of the EIRR as well as in the assessment of the underlying assumptions
and the related lack of rules and requirements to prevent manipulation of the
EIRR; the use of unrealistic assumptions regarding availability of O&M funds,
cost recovery, improvements of water duties, implementation schedules; the
unrealistic use of loan convenants for serious impediments to these optimistic
assumptions; and a sensitivity analysis which does not cover the actually
recorded and perceived risks for project success. The outcome of the rigid
application of the EIRR by the donor to determine the feasibility of almost all
project objectives is only to a certain degree determining the justification of the
loan; it was even abandoned in the end when the continuation or justification
of the lpan itself was endangered.

Feasibility and appraisal assessments for donor funding are done by outside
consultants. Their ability to assess the real feasibility of the project objectives
appears to be limited, given the crucial importance of the motivation and
willingness of the managing agency to increase their management inputs to
realize these project objectives (as has been described in chapters 3 to 6).
Inputs of the managing agency into the feasibility assessments are limited to
data provision, and, possibly, the participation of its top management. How-
ever, this top management is also not objective towards obtaining donor
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funding for its project; their scarce inputs in this decision making will not
seriously endanger the project concept and related funding. Only the donor
seems to worry about the EIRR. Perceptions of the opportunities for the loan
money of the donor and the top management in agency and government are
quite similar. In the case of the Sri Lankan agencies, the opportunities of the
money are determined by relatively short-term political and agency priorities
only, whatever the cost-effectiveness or estimated EIRR. However, aiso for the
donor, the EIRR appears to be a mechanism for loan justification,

The feasibility assessments use scientific concepts (e.g., water delivery
concepts, theoretical water requirements) for feasibility assessments, which
require data rather than being dependent on the aforementioned ineffective
interaction — which is, however, also hampered by the short-term nature of
missions by the donor staff and consultants. These scientific approaches allow
for undisturbed use of capital-intensive engineering biases in assessing feasible
system objectives. This capital-intensive nature of the feasible system objec-
tives matches very well with the “primary purpose” of the involved donor as a
development bank which is “administering the transfer of capital from the
<Bank>> members who are developed to those who are developing” (Evans
1984, 76). Less capital-intensive approaches would require more interaction
because they necessarily have to rely more on the managerial inputs and
managerial feasibility by the managing agency rather than on its technical
feasibility.

The actual objective of the feasibility assessments appeared to be more the
rehabilitation of the EIRR of the earlier donor investment in Uda Walawe than
the rehabilitation of the Uda Walawe itself (this process has also been described
in Chapter 7). The result of this approach to feasibility assessment has led to
a project where the real feasibility of solving the extreme head-end problem in
the system has not been considered. Chapters 3 to 6 described the essentially
managerial constraints to reducing the water use by head enders. Another
strategy for solving the head-end problem would have been the relatively low-
budget investments in augmentation of the water supply to the tail-end blocks
by means of, for example, rerouting the Right Bank main canal upstream of the
Chandrikawewa Reservoir. The latter option would have evolved if the project
level and the top MEA management had had their way, i.e., if this type of
decision was left to their own discretion. .

However, improving the EIRR required the reduction of water use by the
Right Bank as a whole to allow for the originally envisaged development of the
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Left Bank. The donor staff and consultants judged capital-intensive major
rehabilitation feasible, whereby again managerial performance was considered
a variable. Even the small investmeni required for organizing water users was
dropped to further upgrade the EIRR. The very risky nature of this capital-
intensive approach was not acknowledged by the donor. The relatively high
yielding EIRRs of the two less capital-intensive options wete not even
calculated; a capital-extensive problem (i.c., managerial motivation and will-
ingness) has been solved in a capital-intensive mode.

The rigid use of the EIRR combined with the donor’s own bias towards
capital-intensive investments seems to be the major cause for the unfeasibility
of the project objectives; to justify capital-intensive irrigation investments in
terms of the EIRR, the donor staff have to fix, at an early stage in the project,
optimistic estimates of all major benefits (i.e., water duties, command area,
cropping intensities, life span, and implementation schedule). These optimistic
assumptions again enforce a certain rigidity in the improvement concepts to
ensure, at least theoretically, low water duties (this is demonstrated also in
Chapter 9). If the water delivery performance appears to be less during system
utilization than assumed, all related benefits will be less and the rigid use of the
EIRR requires rehabilitation at the end of the construction period along the
same lines of the original feasibility assessment. Managerial solutions are
never effectively tackled, because they are extremely capital-extensive and
seem difficult to approach for the donor as a capital-intensive investment bank,
and also in view of the aforementioned lack of objectivity of the staff of
recipient governments, agencies, and consultants.

Lessons learnt by the donor through internal analysis of the original
investment in Uda Walawe focused on increased use of donor staff and
consuitants during project implementation, which denotes an increased re-
sponsibility on the part of the donor (ADB 1979 and 1982). However, these
solutions will only reinforce the absence of responsibility in the managing
agency towards the project objectives and reduce their managerial inputs
further. Increased commitment and responsibility within the managing agency
are more important than ensuring temporary responsibility through outside
consultants; short-term performance conflicts here with long-term perform-
ance. Thus more sustainable irrigation development also requires that internal
donor project performance monitering should change its focus from the present
short term only to more long-term performance. The govemment and the
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agencies should develop respensibility and accountability towards long-term
project objectives, but this also requires that the donor gives them this
responsibility.

Another approach — which would not solve this responsibility gap however
—would be phased development of the scheme to allow for more careful
feasibility assessment through the incorporation of actual managerial perform-
ance of the agency. The Project Performance Audit Report concluded that this
would have been better for the original investment, but did not extrapolate this
to the rehabilitation project (ADB 1982, 19). The first phase of the rehabilita-
tion project could have focused on the managerial aspects of the head-end
problem, after which the feasibility of extension of the command area could
have been assessed more reliably.

However, the donor staff and consultants will never be able to assess really
feasible project objectives. The necessity to use outside and comparatively
unbiased consultants for feasibility assessments because of a positive bias of
the naticnal government and agencies towards donor funding is acknowledged.
On the other hand, such an assessment should be based on explicitly defined
and elaborated system objectives proposed by the national government and
agencies. If a project proposal is not defined and developed by the national
agency it will not feel committed to and responsible for the identified project
objectives.

Therefore, if the government and agencies are to play this role, donor
involvement in these processes will preferably have to be limited to assessing
the technical and managerial feasibility of an already developed plan. This
increased responsibility and role for the national parties cannot be achieved
without more objectivity of the donor staff and consultants to loan approval.
Increased objectivity will require more freedom for the donor staff and
consultants to judge the EIRR of a project proposal below the cutoff rate, and
thus facilitating a loan refusal for an unfeasible project proposal, whether it be
unfeasible in the short or long term. If the donor decides to give a loan even
while the cutoff rate is not expected, the subsidies involved will at least become
explicit. Presently, the realization of targets of the loan is an important informal
staff-performance indicator within the donor, which does not stimulate a more
careful assessment of the feasibility. In fact, the efforts of the staff of the donor
to be more careful in the assumptions concerning the feasibility depends mainly
on their individual motivation rather than on an institutional incentive from the
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donor organization itself. The donor requires that the EIRR remains 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, the donor
consultants cannot be expected to be completely objective towards the feasi-
bility of a project, given the donor’s own interest in realizing loan targets.



CHAPTER 9

Strategic Concern: Functional Requirements
for Rehabilitation

WITHIN THE FRAMEWORK of the identified desirable and feasible project objec-
tives as described in chapters 7 and 8, systemn rehabilitation decision making
also covers the determination of the specific functional system requirements
for the envisaged investments with the available resources, i.e., requirements
with respect to physical infrastructure, staffing, communications, and possibly
waler user organizations.

Functional requirements with respect to the command area may refer to the
size, suitability, and location of the command area. Functional requirements
withrespect to canals may be the conveyance through the 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 flexibil-
ity."”” The canal may also function to capture drainage and runoff water from
its own catchment and it may function as a semi-storage reservoir as in the case
of a contour canal. Moreover, it can function to deliver drinking and bathing
water 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, it may function as a cultural 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.

" Long-term flexibility refers to the degree that a system is able to change in cropping pattern and
operational mede in the future without changing canals and structures (Tiffen 1983, 3)

169
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Functional requirernents with respect to structures can be the (peak) dis-
charges, control water levels, passive and active controllability, adjustability,
easiness to 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 requirements for commu-
nication between different levels of staff and between staff and 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 consists of the implementation of the design concept.
In seme design concepts as in the Walawe Irrigation Improvement Project
(WIIP), functional requirements may include the water users as well, as they
may be required to function as a group to effectively share the allocated 1 cusec
(i.e., 28.3 I/s) discharge among themselves,

THE DECISION-MAKING PROCESSES

The WIIP aims to rehabilitate the downstream development of the reservoirs
only. Rehabilitation of these reservoirs and of their spiliways and head sluices
were explicitly excluded from this project as described in Chapter 8, and their
functional requirements were not further considered.

System Layout

Functional requirements for system layout refer to requirements about roads,
drainage, boundaries of command, tract and turnout areas, and areas for
settlement, These requirements may be specific water delivery methods (e.g.,
rotational), the controllability over water flow, the (peak) irrigation require-

" Operation efficiency is the average proportion of the effective volume delivered and the actuat
volume supplied for a certain structure (Schuurmans 1989, 696).
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ments for irrigation, and the bathing and drinking of livestock and people. For
the WIIP this refers to the layout within the existing system of main and branch
canals and intermediate reservoirs which will be retained as such.

Technical aspects. The existing layout of distributary channels was also largely
maintained. The basic requirement for the system layout within the distributary
channel is the facilitation of rotational issues. To that end, new subdistributary
and parallel field channels were planned within this existing layout “to
concentrate offtaking canals at several rather than many locations along major
canals so as to provide farm outlets only from field canals” (MMP 1986a, 17).
This so called “rationalization” of the layout meant that water delivery to all
individual farms and farmers would occur through farm turnouts along a field
channel. To save on construction costs the existing field channels had in some
cases been constructed very long in the original project and turnout areas served
by them were “extremely variable from <1 ha> to <28 ha>" (SOGREAH 1984,
A3.9), which was considered a “major inconvenience” (ibid.). “Another
inconvenience of the scheme is that a number of farm turnouts are fed directly
by distributary canals” (ibid.}. “This structural situation impedes the organi-
zation of rotational distribution and entails the inequity and unreliability which
is at present characteristic of the water distribution. Any efforts to improve the
situation will have a very limited effect unless structural modifications to the
distribution system are implemented” (ibid., 7). The required parallel field
channels did not exist in Uda Walawe and had to be newly excavated.

The exact location of the parallel field channels and individual farm turnouts
were to be determined on the basis of the so-called Final Village Plans (FVP)
prepared by the Lands Branch of the MEA office in Embilipitiya and laid down
in the final Blocking Out Plans (BOP). Proposed layouts of canals and related
reservations were to be sketched on these Final Village Plans and submitted to
MEA for approval and necessary action as land acquisition, regularization and
reblocking out. If existing reservations for field channels were insufficient,
field channel lining was envisaged to reduce their width.

Detailed criteria for the provision of offtakes along the proposed field
channels and layout of field channels and farm ditches were given in the MMP
manual on design criteria: “if a small lot (less than half a hectare) does not have
direct frontage to a field canal, it should not be provided with a separate farm
outlet and farm ditch or any other arrangement. It should instead be considered
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as continuing to receive drainage water from adjacent lots, or if this is not
possible, omitted as out of command” (MMP 1987a, 7).

Lands originally blocked out for subsidiary field crops were to be consid-
ered rice lands for design purposes. Canal, drain, river, reservoir or road
reservations and irrigation supplies to homesteads were “not to be regularized,
unless specifically requested by MEA” (ibid., 6). Irrigated encroachments on
other reservations (e.g., pasture, fodder and forest) were to be regularized
“wherever practical” and provided with the standard internal canalization
(ibid.). Offtakes to irrigated private lands in the command area would be
maintained or provided. Internal canalization would remain outside MEA
responsibility and outside the scope of the WIIP. No specific criteria were
developed for drinking and bathing facilities and thus these facilities were
provided at regular intervals along the main and branch canals.

Existing provisions for reuse of drainage water “should be maintained in the
rehabilitated system,” but no attempts should be made “to raise current
retention levels” (ibid., 7). Other new drainage reuse facilities “such as that
proposed on Kachchigala Ara in Tract 10 of Muravasihena Block, should be
developed wherever a clear saving in water can be made with a modest increase
in capital cost” (ibid.).

Further renovation of the drainage system was to be minimized:

Most surface runoff in Embilipitiya and Chandrikawewa blocks is from
terrace to terrace and no field drains will be required. The ‘collector’
drain at the valley bottom is usually quite steep and incised. As far as
possible, drain renovation should be minimized. Structures on the drain
should be checked by a condition survey. If a drain is rapidly eroding,
the need for any fall structures, particularly to protect the existing
structures should be established. Existing temporary weirs or drains
usually feed designated hightand or pasture land, or supplement flows at
the end of field channels. Generally these weirs will not be rebuilt as part
of the rehabilitation. After discussion with the Block Manager, the need
for providing irrigation facilities to lowland areas will be determined.
Wherever possible this should be an extension to the existing irrigation
system. The land is less steep in the three southern blocks, so there may
be a need for new drains and rehabilitation of existing drains. If there are
salinity problems, improved drainage may be necessary for that reason
also (ibid., 65).
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Managerial aspects. The basic functional requirement re garding the layout for
the Walawe Irrigation Improvement Project (WIIP) comprises the rotational
issues. This requirement had been proposed by SOGREAH and endorsed by the
donor in terms of reference for MMP (MMP 1986a, A.2). SOGREAH
proposed the rationalized turnout concept also and this was endorsed by the
donor in the MMP’s terms of reference (ibid., A.1). While some MMP
consultants had preferred less flexibility at the level of distributary and field-
channel ternouts, they were explicitly restricted to rotational water delivery by
their terms of reference. MEA head office and project offices agreed formally
with the design criteria proposed by MMP in December 1986 (MMP 1987b,
13).

The rationalized turnout concept is widely recognized and accepted by
irrigation engineers inside and outside of Sri Lanka. However, this rationalized
Jayout deviated from the traditional field-to-field irrigation practiced in Sri
Lanka, whereby some sort of understanding about water sharing practices
between interdependent water users had evolved gradually over tim. Drainage
flows from this field-to-field irrigation were captured and reused through the
use of contour canals (e.g., Mendis 1977, 55). Originally, SOGREAH
introduced this rationalized turnout concept in Sri Lanka in Mahaweli System
H.

The underlying assumption of this turnout area concept is that water
allocations and deliveries in a “regular” canal pattern are easier to control for
the agencies. Thisis because the regular patternis based on standard one cusec
discharges, offtakes to individual farmers, and standard rotations. In well-
drained soils these parailel field channels, indeed, facilitate the potential
conveyance efficiency to the individual allotments situated downstream of the
uppermost terraces. In general however, these assumptions also imply adegree
of motivation and discipline of staff and water users to save water and adhere
to these assumptions for the benefit of the overall system and the national
economy.

These assumptions have not yet been proven true, and inconsistencies in this
reasoning have been mentioned in Chapter 8, On the other hand, the disadvan-
tages of this regular pattern of parallel distributary and field channels are the
increased requirements of control structures, increased costs for excavation of
field channels and farm ditches, construction, operation and maintenance, the
mentioned requirements of water users’ associations to share water within
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these parallel field channels, the coordination of tand-settlement processes
withlayoutand wateruser groups, increased water management capacities, etc.
The increase in costs was also the reason why the RVDB originally designed
and constructed a less rationalized layout in Uda Walawe. Thus, despite its
increased costs, the validity of the assumptions in terms of improved water
delivery performance has never been discussed or evaluated. For this reason,
PRC and Wolf explicitly argued against a capital-intensive rehabilitation (PRC
1982, 8.6 and Wolf 1983, iv).

Given the fact that the ratio of irrigation requirements for lowland and
upland is approximately 1:2, the rationalized turnout area or “one cusec”
concept requires, implicitly, a very accurate assessment during the design
phase of the proportions of upland and lowland in a turnout area to achjeve
an appropriate layout. However, these proportions of lowland and upland in
the turnout are seldom assessed reliably; not only in Uda Walawe but in
Kirindi Oya and many of the Mahaweli systems the assessment-of soil types
has been unreliable or, because speedy construction was required, has not
been done at all.

The advantages of the small tanks and single bank canals 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 are ne-
glected. Moreover, other functions attributed to reservoirs but not translated
into requirements by MEA or the Irrigation Department, are the provision
of drinking water in the off-seasons and the several arguments with respect
to the ecosystem function of the village tank, e.g., cultural center, bathing,
food in terms of fish, seeds, stems and tubers, manure and fertilizer, and clay
{Mendis 1977, 55).

Despite this heavy reliance on assumptions only and its inherent inconsist-
ency in view of the accuracy of available data during design, the rationalized
turnout concept is recognized and accepted widely among irrigation engineers
around the world. The Irrigation Department has accepted this concept in its
Technical Guidelines and the agencies under the Mahaweli Authority rely
heavily on the professional expertise of the Irrigation Department in this
respect. The lack of creativity, initiative and interest within the Irrigation
Department in defining appropriate functional system requirements and devel-
oping more appropriate design concepts and related responsibility and ac-
countability issues are described in a parallel case study (Nijman 1991b).
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While the Irrigation Department has its own professional divisions for these
decision-making processes (e.g., the Designs Branch), MEA does not have
such capacities at all. MEA has two Chief Irrigation Engineers in its head office
who have to provide all specialist backstopping to all the MEA systems.
Therefore, if required, their involvement in Uda Walawe could have been very
limited only. Moreover, they would have endorsed the proposed turnout
concept because of its wide acceptance within and outside Sri Lanka and the
insistence of the donors on this more scientific concept. In actual practice, the
donor took the decision with respect to the design concept and enforced aheavy
role for the foreign consultants inits actual interpretation. Agreement of the top
management in the head office and at project level has limited meaning in view
of the donor’s leverage and political and agency priorities for project funding.
Decision preparation is done mainly by the donor staff and consultants, and
decision making only by MEA.,

According to their terms of reference, MMP had to “define, in conjunction
with Project staff, the design criteria upon which the rehabilitation works will
be based” (ADB 19844, 95) and CECB was responsible for “preparation of the
detail designs” (MASL 1985, A.1). CECB had drafted their own terms of
reference and it was signed by MASL without verification with the donor or the
MEA Project Director. This construction of task division led to confused
responsibilities on the actual definition of functional requirements for system
rehabilitation. MMP usually drafted design criteria which were then discussed
with CECB and MEA top management. The amended drafis were later
compiled into a manual of design criteria (MMP 1987a).

MMP advised thereby that “all proposals should be discussed with the
farmers as they will be aware of the existing irrigation problems, and may have
useful suggestions as to how they may be overcome™ (ibid., 8). Similarly, “the
exact location of farm outlets can be revised at the time of construction after
discussion with farmers, This will be essential in case of field canals which
were designed to preliminary blocking out” (MMP 1988b,9). Also,“individual
layouts for each turnout unit have been prepared. These are intended for issue
to Unit Manager, Field Assistants and farmer leaders so that the rehabilitation
plans can be explained and discussed” (MMP 1987d, 1). However, MMP’s
remarks in this respect were in the margin of the design criteria and no
procedures were developed on how CECB should interact; at what stages,
regarding what issues, and with whom. Detailed designing and related
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interaction with water users and block-level and field-level MEA staff were
thereby considered the responsibility of CECB. Instead, CECB nsed the MMP
manual on design criteria as the “bible” for the detailed design works in the
same way as the [rrigation Department uses its Technical Guidelines for new
construction projects. This led to a rigid “blueprint” approach of system
rehabilitation with little systematic matching of the proposed system’s func-
tions with actual requirements of water users and agency staff.

This approach of CECB was due to a combination of reasons. CECB
encountered serions incompatibilities between the official Final Village Plans
and the actual field situation. Due to the mass encroachment problem and the
abovementioned time pressures, these Final Village Plans actually reflected an
up-to-date best guess of the existing legalized farm boundaries in the command
area. This unreliability was a logical consequence of the time pressures; for
example, in August 1986 MMP strongly urged reblocking out (MMP 1986c¢, 3)
which resulted, by October 1986, in authoritative new Final Village Plans for
Ermbilipitiya block (MMP 1986d, 5), i.e., in a time frame which makes their
reliability very unlikely. CECB'’s initial interaction with water users on land
issues like location of farm turnouts and farm ditches led to serious delays in
the design work, especially in the head-end blocks where mass land grabbing
had been most severe during the original Uda Walawe project. The MEA top
management did not like this and distrusted CECB’s motivations in this respect
as they were paid on an expense disbursement basis. Moreover because the
CECB’s terms of reference did not have a clause for delays, MEA organized
monthly Progress Meetings chaired by the Managing Director of MEA to give
at least some high-level push to their work progress. Performance appraisal in
Mahaweli usually focuses on project progress targets because of the political
priority atiributed to accelerated implementation of the Mahaweli projects.
CECB reacted to these pressures by applying the design criteria rigidly to the
Final Village Plans and abandoning the match between design and actual field
situation or actual requirements of water users and agency staff. This rigid and
hurried design process led to all sorts of inappropriateness of designs and
related wastage of money and opportunities.

Cost reduction for specific choices was nobody’s responsibility either.
While the MEA top management decided in the Progress Meeting that no
homesteads and reservations would be commanded, “unless specifically re-
quested by MEA” (MMP 19872, 6), time pressure combined with pressures
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from farmers to bring or keep these areas under command often led to
commanding such areas, even if branch canal bunds had to be raised for the
purpose. CECB argued that such areas should be incorporated because else
they would tap water illegally anyway.

In this case CECB thus did adopt the design criteria to field requirements
but against instructions of the MEA’s top management. On the other hand, it
would deny any responsibility for the designs. In other cases CECB applied the
design criteria extremely rigidly. 1IMI observed, for example, that rigid
application of the design criteria led in distributary canal 3 of Binkama block
to the design and construction of seven control structures, two parallel field
canals, and raised distributary canal bunds to command only two allotments by
means of a parallel field channel instead of direct outlets. Extreme cost
overruns of the project estimates due “substantially” to distributary channel
raising have led to an adaptation of the design criteria by MMP in this respect
(MMP 1988b, 7). No responsibility for cost reduction in the separate choices
was introduced however.

The decision making about the incorporation of a maximum of 2,024 ha of
private lands and the exclusion of village tanks in the system layout under the
WIIP were governed by the reluctance of the MEA’s top management to
include areas which were expected to claim additional water in future at the
expense of the official command area, if indeed included under the WIIP. This
assumption is probably correct, but in the rationale of the rehabilitation project,
a rationalization of the internal canalization of these areas would have been
more consistent with the strategy pursued within the command area to increase
the productivity of water and reduce issues to the Right Bank area as a whole.
The figure of 2,024 ha was determined on the basis of the design capacity of
the main canal for 11,334 ha, rather than on actual data of the size of these
areas in the command area (MMP 1987b, 12).

Despite MMP’s few specific guidelines in this respect, MEA played norole
at all in the designs of system layout due to CECB’s blueprint approach. The
few spontaneous suggestions and requests from block-level MEA staff were
not communicated by project-level MEA staff to CECB and MMP, or they
were neglected by CECB. Only MMP reacted now and then to such inputs.
More serious interaction with different MEA staff levels started only during the
actual construction in the field, when contractors were confronted with mis-
matches between design and field situation and water users’ requirements. It
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was only after such confrontations occurred that the Resident Project Manager
appointed two Agricultural Officers as intermediates between the water users,
the MEA staff, and CECB. Even then, CECB regretted the MEA s interference
which it considered as biased towards water users’ interests, and unprofes-
sional with respect to the engineering rationate of the whole rehabilitation
concept.

The “blueprint” designs were also facilitated by the approach of completing
the majority of designs for the entire command area before any construction
was tendered and implemented. The construction was awarded in fairly large
packages, and apart from one field channel, no representative experiences with
the functionality of the layouts were available till 1990. By thattime all designs
had been finalized and adjustments were more difficult. However, such
adjustments were necessary frequently due to mismatches with the field
realities and in such instances CECB and the contractors had to be paid extra
for the additional designs and frequently required iterative mobilization costs
for contractors., Clearly, a more gradual development of the command area
from head end to tail end with much smaller contracts could have led to 2 more
effective and appropriate design and construction process. The choice for large
packages was made by the MEA top management primarily for better quality
control. This reason might have been valid, but without a gradual implemen-
tation, the large packages seem very inappropriate for system rehabilitation.

Irrigation Requirements and Peak Irrigation Requirements

Technical aspects. Within the above layout; peak irrigation requirements for
field channeis were fixed at one cusec (i.e., 28.3 I/s} and the area commanded
by each field channel was adapted to this fixed peak discharge. Main and
branch canals were envisaged to serve areas larger than 350 ha, distributaries
to serve areas between 350 ha and 15 ha, and field channels to serve areas
smaller than 15 ha (MMP 1986a, A1.3). This is similar to the classification of
the Irrigation Department. These sizes were based on calculations of theoren—
cal water requirements by means of the modified Penman formula.

Major assumptions made in this formula are the cultivation of direct seeded
rice in the short term, an effective rainfall of 70 percent of the 80 percent
probable rainfall and a deep percolation of 5 mm/day. Moreover, “Land
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preparation requirements have been taken as an initial application of 150 mm
followed by 105 mm/week thereafter. A filling requirement to bring the field
up to full depth of water has been added at the rate of 25 mm/week after seeding.
Two refilling applications of 50 mm have been allowed following draining
down the fields for fertilizer and pesticide treatment™ (ibid., A2.8}. Application
efficiency was assumed to be 80 percent, and field-channel efficiency 90
percent. Results were compared with the values adopted by the Wolf reportand
by the Irrigation Department based on agricultural research in MahaIlluppallama;
the MMP’s proposal for annual irrigation requirement at the farm outlet of
3,104 mm was less optimistic than Wolf’s proposal of 2,411 mm and the
Irrigation Depariment’s proposal of 2,485 mm (ibid., A2.15). No comparison
was made with the existing irrigation requirements or water use in Uda
Walawe; the assumed improved performance (i.e., 40% compared 1o the 1981-
1983 averages'”) was not made explicit. Neither was any reference made to
actual irrigation requirements in other systems in Sri Lanka or elsewhere.

The resulting normal peak design requirements were 1.8 I/s/ha, while canal
capacities were to be checked for 125 percentdesign flow, i.e., 2.251/s/ha'®. The
sensitivity analysis for percolation rates up to 7 mm/day and no effective
rainfall was calculated at 2,61 I/s/ha for maha and at 2.75 I/s/ha for yala.
Measured values by ITMI for the land preparation in Uda Walawe were 760 mm
against assumed values of 490 mm at the farm turnout for both lowland and
upland soils, and peak water requirements between 3.4 and 11.5 I/s/ha at the
heads of sample distributary channels (IIM1 1990, 101),

The implicitly assumed improvements of MMP were justified by the
rationalized layout and the resulting opportunities for rotational water deliv-
eries along and between field channels, also during land preparation. Important
conditions for successful implementation of these rotational deliveries were
advance waming to water users by means of notice boards and advance
planning of these rotations in line with soil suitabilities for subsidiary field

'* This value was calculated adopting the Irigation Departrnent’s estimate of 70 percent
conveyance efficiency in the distributary channels and the main canals.

"% In his review of this paper, a consultant remarked that an additional tolerance of 10cm in
turnouts and CPOs provides for a capacity of about twice the normal discharge. However, the
author has not been able to trace any evidence of this.
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crops in view of the limited design capacities of distributary channels and
branch canals (MMP 1989b, 4). An operation manual was written incorporat-
ing the improved operational procedures for system managers, which will be
described later in this chapter.

Insituations of no rainfall, 2 one-week period of 25 percent” extradischarge
was envisaged to be required during maha, i.e., 35.3 Ifs. Peak discharges for
large distributary channels and branch canals were calculated so that they
would have to be operated continuously. Only the smaller distributaries were
envisaged to be rotated and generally for significantly longer periods than
before the rehabilitation. Effective use of rainfall was envisaged through
weekly information exchanges between field and system management about
actual and assumed rainfall, and consequent adjustment in discharges follow-
ing “designed” operating rules (ibid., 21). Withrespect to percolation assump-
tions, MMP has said that “in the absence of field measurements of actual losses
due to percolation, assumptions have to be made. It is considered that the soil
conditions in Walawe are sufficiently different from other areas in Sri Lanka
for which data is available for it to be advisable to carry out further soil tests.
These should be field water tests during normal cultivation by farmers” (ibid.).

AnM.Sc. student did such tests and found values between 23.8 mm and 26.5
mm per day (Cornwell 1987). IMI observed that only one sixth of these losses
consisted of deep percolation, the rest being horizontal seepage (IIMI 1990,
73). Despite these results MMP never adjusted the peak irrigation requirements
to conform to these much higher seepage and percolation estimates.

MMP envisaged that the discharge of 28.3 I/s in the field channel would be
distributed through 75-mm or 10G-mm pipe offtakes which were already
prevalent in Uda Walawe: “Their capacity is approximately 5 1/s or 6 I/s. At
normal discharge the flow in a field canal must therefore be divided between
five or six lots. If the discharge is divided between more than six farmers the
stream flow to each becomes too small for satisfactory distribution within the
lot” (MMP 1986b, 2.4). This was changed later to 7 to 8 farmers. MMP came
with this suggestion after a field visit to Mahaweli System H where water users
tried to divide water continuously with 150-mm pipes. MMP assumed that 75-

I"The 25 percent assumed effective rainfall is based on the potential depth of water which can
be accumulated in the field.
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mm or 100-mm pipes would better facilitate such continuous water delivery
than 150-mm pipes.

Managerial aspects. The MMP’s Monthly Progress Repoert of February 1986
reported inconclusive results from infiltration tests, and concluded it would be
impossible to determine accurately the farm percolation losses. The MMP’s
selected comparison of its irrigation requirements with those of Wolf and the
Irrigation Departments seems somewhat biased toward justification of its own
proposal because for unspecitied reasons the SOGREAHs estimate was not
included in the comparison. The SOGREAH’s estimate was the only less
optimistic estimate than the MMP’s one, i.e., 27 percent improvement only.

MMP proposed to test the assumptions in the field in a pilot field channel
in the head end of the command area. In addition, it initiated the field test by
the M.Sc. student. The pilot area appeared to need or use more water than
envisaged (Merrey and Jinapala 1988). Despite this and the much higher
seepage and percolation figures observed in Comwell’s thesis, the MMP did
not adjust its peak irrigation requirements for arecas with likely high lateral
seepage rates, i.e., the head-end areas.

After the first structures had been demolished because of limited peak
discharges it appeared that MMP did have a rationale behind its low estimates.
“From the outset of the project it has been known that the ultimate success of
the rehabilitation works would depend on the farmers diversifying away from
rice to other field crops (OFC) and also on reducing wastage of water that
currently goes on in the upper tracts” (MMP 1989b, 3). Despite this awareness
the consultants realized that in the short term no significant changes in the
existing cropping pattern could be expected and they calculated peak irrigation
requirements for rice cultivation only. However, to stimulate or enforce the
cultivation of subsidiary field crops MMP adopted low percolation values:
“Nearly everywhere in the project area there is a mix of both <low lands> and
<well-drained upiands: on the field canals. It was considered impracticable to
define the mix of <these> and to calculate the water requirements separately on
each field canal; it was therefore decided to adopt an average figure for design
purposes....that are low for <upland> soils but are slightly high for <lowland>
soils...it was felt that this would act as a deterrent to farmers trying to grow rice
on unsuitable soils and at the same time encouraging them to reduce their
tosses” (ibid.).
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“The adopted peak irrigation requirements had been a source;{')ﬁcpnl'x_'o;\'.}efsy: B
from the beginning. The MEA project-level staff of the O&M division had -
argued against these optimistic values for the head-end reaches of the command - -
aréa, but formal correspondence between the MMP and the MEA: proj i
was limited to details about the theoretical water requirements. ‘THis is/in
ironical interaction, given the fact that both the MMP and the MEA projectstaft
were well aware of the theoretical nature of the crop. water requ h
calculations in view of the real issues (e.g., the excessive wateruse by ﬂ!&iﬁaﬂ:. )
end reaches on unsuitable soiis largely due to excessnve lateral saepagc 14:

1989a, 3).

The MMP and the MEA head offices were in fact unwxllmg to change Bese
figures because it would endanger their main strategy towards solving thewater
wastage in the head-end reaches and thus achieving the rehabilitation project
objectives of extending the command area from 8,070 hato 11, 940!;& (esby
40%). Thus, over time MMP and MEA madeé a change in their design -
assumptions with respect to cultivation of subsidiary field crops; in‘earlier
stages the cultivation of rice in the short term was-acknowledged: aselnevltabie :
while later it was considered irresponsible: “Issuing more tharl the proposed
limits to any field canal during land preparation would not be ‘ﬂex:bﬂity i
would be “abdication of responsibility™ (ibid., 4). The increased area joibe: -
cultivated with subsidiary field crops was necessary “because thecapae af
the upper reach of the Right Bank main canal is imiting” (MMP 1988¢; 3) The
design discharge was to be increased from 20 to 25 cumegs: through small
improvements, but other augmentation options (e.g., rerouting Right: Bmk i
main canal) were not seriously considered, because they werewtsldeﬂwmts' .
of reference of the present project. : v

However, this shift in the design assumptions seems rather odd given ghe-
experiences in this respect reported upon in the Project Comp_let_lon and:
Performance Audit Reports of the donor, and the feasibility and apprais_'a!
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studies. The consultants felt that in the absence of any managerial controls for
them to introduce subsidiary field crops or reduce water wastage in the head-
end reaches in other ways, which are essentially managerial problems, they had
no option but to choose this engineering solution of enforcement in the physical
infrastructure, Because of the disturbed relations between the MEA head office
and the project office, the MEA head office (i.e., only one man in practice, the
Project Director) relied completely on the consultants, It was only after the first
offtakes to distributary channels were demolished by farmers and the MEA
staff, [IMI’s reporting on these issues, and the consequent pushing of the donor
that MEA decided to make a drastic reorganization of the project. At present
it is envisaged to interact with water users regarding envisaged peak irrigation
requirements.

The MMP’s assumptions with respect to the farm turnouts were based
mainly on the existing outlets in Uda Walawe. The difficulty for outside
consultants to judge these requirements by themselves is demonstrated by the
fact that the originally designed 75 mm pipes were “thoroughly impractical,”
because the too small flow did “not reach the lower terraces at all” as
Visvalingam had argued before for Uda Walawe (Visvalingam 1986, 4). It is
also demonstraied by the fact that water vsers in the Ranjangana system
requested the designed 150-mm pipes to be replaced by 75-mm pipes to enable
continuous issues. During construction of the Walawe Irrigation Improvement
Project {WIIP), the designed 75-mm turnouts often appeared to be too small to
issue water during the initial land soaking and the farmers requested 100-mm
turnouts instead. Only in a few field channels did water users prefer the 75-mm
pipes because tail enders of these channels were afraid that head enders would
take advantage of the 100-mm pipes. After complaints, MEA decided during
construction, to abandon the designs of MMP and CECB and to leave the
decision making about this requirement to the water users themselves; most
canals then opted for the 100-mm pipe, but this choice could be different for
individual field channels.

Controllability of Flow

Technical aspects. The need for increased water level control in the main
system was identified by the donor’s Project Completion Report, PRC, Wolf,
and the donor’s feasibility and appraisal studies. Augmentation options like
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increased utilization of the Chandrikawewa Reservoir and: reroutm uf
main canal were left outside the scope of the WIIP. Within this
SOGREAH and MMP proposed to fulfill this requirement thmugh at
cross-regulators in the main and branch canals. MMP proposed
regulators with radial gates in the Right Bank main' canal tipstféam
Chandrikawewa Reservoir, and five with slide gates downstream of
radial gates were proposed because they were cheaper. In addition :
cross-regulators (i.c., duckbill weirs) were envisaged for the branc &nﬁls:
because their costs were identical and operation more simple.” %

Requirements for the location and shape of the cross-regulators? Wereﬂie‘fuii.
supply level required for the offtakes to branch canals and distsibutary Shan- .
nels, response time, and pond-level control. For the main canal cross-re: ors
these requlrements could not be traced by the author, becausc they had’baen 7

fluctuations would necessitate extensive bank filling, it would b@m sco-
nomic to improve regulation by providing weirs. If water levé«iS‘caﬁn' fzbe
maintained within required limits by fixed weirs, then gated regulators fvll_ld 3
be considered” (MMP 1988b, 4). Thus, construction costs; rathet’ thaly the
benefits for water flow regulation or the type and number of cross-regalators,
were dominant. In addition, the number and type of cross-rcgtllators were
checked on the basis of hydraulic simulations of backwater ‘curves foramdy
flow -conditions. To ensure water flow regulation at flows: below ‘design
discharge, the water levels for 50 percent and ‘125 percent of‘the deglgnj
discharge were to be checked during the design of main and: bramzh canals;s
With respect to the offtakes from main and branch canals to branch canls -
and distributaty channels, respectively, functional requirements are thecaﬂmr'f 5
described peak irrigation requirements and the allowance for waterﬂuctuauons o
in the control water level upstream of the structure. The undetlying functlonal .
requirerments for these offtakes (e.g., ﬂex1b1hty mpeaklrngatiém ;

flow conditions only, Wthh seems Justlﬁed within the braneh canals,and-: '




STRATEGIC CONCERN: FUNCTIONAL REQUIREMENTS FOR REHABILITATION 185

distributary channels with fixed weirs, but not for the offtakes along the main
canal, However, the passive control envisaged by the MMP and the MEA head
offices through envisaging very low peak irrigation requirements for the well-
drained soils was made explicit in the draft operation and maintenance manual
and the publication on the rotation planning.

Within the distributary and field channels large quantities of additional
control structures were envisaged by MMP (i.e., 1,822 and 13,917, respec-
tively). Lack of gates on farm turnouts and lack of cross-regulators and fall
structures in these canals were considered to impede proper control over water
flow. The functional requirements for the choices of specific types of structures
are not clarified by the consultants at any stage. Toensure water flow regulation
at flows below design discharge, the water levels for 75 percent and 125 percent
of the design discharge were to be checked during the design, In addition, the
rotational issues to field channels and continuous issues to distributary chan-
nels were assumed to reduce “the need for cross-regulation on distributary
canals” (MMP 1986b, 2.5).

In addition, measurement structures in branch canals were envisaged at the
head and block boundaries. In distributary and field channels, measurement
structures were envisaged at the head of the canals. In all canals broad crested
type weirs were envisaged. The functional requirements for this choice (e.g.,
required frequency of reading and calibration, submergence ratio, visibility of
discharge, etc.) were not clarified by the consultants in any of the manuals,
except for the requirement that they would not be influenced by backwater
effects.

Managerial aspects. The decision making regarding the system’s required
functions has been done almost completely by MMP, While formally they have
done so in conjunction with CECB as required in their terms of reference, MMP
itself did most of the decision preparation in terms of the design criteria, and
CECB was involved in the decision making only, i.e., the actual detailed design
work. CECB thereby adhered to the design criteria very rigidly. The CECB
staff was often not even aware of the underlying assumed functional require-
ments. For certain aspects where they had different opinions about the design
criteria they sometimes gave their opinions to MMP, but they left the respon-
sibility and the decision making with respect to design criteria to MMP.
Through this approach, CECB considered MMP responsible for the designs
because it was done completely according to the MMP’s criteria. However,
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MMP and MEA considered CECB responsible for the designs, The termms of -
references of both consultants did not allocate any clear-cut responsxb 40
either of them in this respect. i
Relations between the MEA’s project-level staff and both outside consulbf: .
ants were suboptimal, and as far as they tried to influence the dessgnmw}am 3
terms of the underlying operational assumptions laid down-insthe draft -
operation and maintenance manual, their comments were conmdemd bm‘not
incorporated by MMP and were neglected by the MEA head office. :A$ aresmt.; :

MMP had an extreme freedom to determine the underlying ﬁmetlonal re--i'
quirements according to its own insights and assumptions. . b
Most of the MMP’s design criteria follow conventional enginegring wxsdum .
about what structures do or do not facilitate controllability. This conventional
basis allowed them to formulate the standard design criteria durmg the; ﬁrst ‘

months of their assignment (MMP 1986a, 14)..Even the MEApmJectulevei. e

staff did not argue with these design criteria. As a result, MMP.did not: haveto: :
justify the proposed criteria in terms of the underlying funcﬂons* the miain
justification given was that the design criteria followed “standard Sti Lankan
practice” (MMP 19864, 1B). Forexample, justifications werenelﬂmr glvenﬂor :
required regarding the degree to which measurement structures:at the head of
distributary and field channels were more appropriate than staff: gauges, jor
regarding the long-term utility and cost-effectiveness of the increased number:
of control structures, the operational utility of duckbill weirs in the miin canal; - -
and the utility of the chosen number and location of cross-regulators in riain
and branch canals. Apparently these criteria are all part of a “rational”x
engineering approach.

SOGREAH had used the same approach but they at least consulted project- -
level staff to discuss system requirements in terms of locations and riumbérs of
cross-regulators and offtakes along the main system. MMP and: CECB,ifér '
example, did not have any interaction with the most knowledgeable ‘and’
experienced actual main system manager, i.c., the Technical Officer:of the
project level O&M division. Despite his crucial role, the hierarchicat position
of the Technical Officer is low and therefore neglected by hlgher luerarchieal '
MEA levels and by outside consultants,

The only case where CECB actively tried to inflience thedemgncntenaWas '
the proposal to incorporate counterbalancing gatesin the gated cross=regulamrs :
in the head-end reach of the main canal. Because radial gates similar wﬂmse .
proposcd by MMP have led to a disaster in another Sri Lankani 1mgatmnsystcm
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after ad hoc manual operation during a power interruption, the Chairman of
CECB proposed to experiment with a combination of counterbalancing and
radial gates. This combination was envisaged to reduce this risk and save
energy costs for the operation of the radial gates as well. The MASL Chairman
supported his proposal, but MMP and ADB opposed it because of the uncon-
ventional and experimental nature of the proposal. The donor decided that if
CECB and MASL would insist on this experiment, the extra costs involved
could not be covered by loan funds. Consequently, the idea was not pursued by
MASL or CECB. This is another example of the large influence of “conven-
tional” engineering wisdom in this decision making through its gradual
enforcement by donors and consultants, and, at the same time, demonstrates
how external and internal pressures have gradually shifted the Sri Lankan water
delivery and design concepts away from the actual reality in day-to-day system
management (see also Nijman 1991b on Kirindi Oya).

While some of the assumptions regarding managerial requirements under-
lying the design criteria are reflected in the operational and mamtenance
manual, most of the managerial, technical and hydraulic requirements are left
implicit and thus unjustified. For example, in comments by MMP on an 1IMI
report, it appeared for the first time that MMP had built visibility requirements’
into its design concept: “Interviews with farmers have clearly demonstrated
that they understand the concept of staff gauges as amethod of measuring flow
incanals. The introduction of standard measuring weirs at the head of each field
canal will give farmers the information to pelice the system independently from
the MEA staff. This will allow them to check the supply to other canals and they
can then identify if they are being treated inequitably. This visual and public
method of showing that canals are being treated equally is considered paramount
in developing farmers’ confidence. It is also felt that this will help to promote
the establishment of farmers’ groups to bring any complaints to the MEA staff”
(MMP 1989, 5). While this reasoning is typical of the theoretical rationale of
a design engineer at his drawing table, the least the engineer should do is to
make this kind of perceived functional requirement explicit before, during or
after the design stage to test the validity of this type of assumption in the field
for future designers. Otherwise, this kind of engineering myth will persist
without being openly discussed and evaluated.

The fact that these functional requirements and their relation to the chosen
design options are not made explicit is a major weakness which prevents a
continuous reappraisal of the validity of the chosen design options with respect
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to these requirements. Such reappralsals are almost non—exnsteut atpl‘&swt n
irrigation engineering. =
Similarly, the cost-effectiveness of the fulfillment of 1mphc&t.;mg o
requirements of different options is not made explicit. For exarhplﬂ (h& wlity
of measurement structures remains 1mphc1t while, 1romcally. :

issues to distributary and field channels was to be done ona weekly”bas
information would have to be fed back to the block ‘office by 08.00 it
Monday morning. Monitoring of realized allocations to br, 3
distributary channels along the main canals would have to'¢
basis, and related feedback to the project office before 10.00 hrs ¢

Actotal of 1,500 forms had to be processed weekly in the pr6j
this purpose, which is supposed to take about bne morning a wee
was envisaged to serve for evaluation of staff performance in'itipler
of i mstrucnons only, and was not meant for weekly adjustmcm

weekly (i.e., by Monday noon after a meetmg in the block Gfi__i &
mommg) to be incorporated in weekly new allocatlon sché l_es

assumed 25 percent of the 80 percent probable rainfall.
Allocations were envisaged on a rotational basis. Rotatlons w:fhm:f‘ eld
channels had to be organized by water users themselves in‘'a d:sélplm '
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because of the average 40 percent lower water duties envisaged by MMP
compared to the average water duties during the 1981-1983 period. These
rotations were also envisaged during land preparation. Within distributary,
branch and main canals strict rotations had to be realized by the MEA staft. In
distributary canals to be cultivated with subsidiary field crops, these crops were
envisaged to be irrigated during daytime only, while rice would be irrigated in
the night to reduce the need for night storages in the system. During the season,
the durations of the rotational allocations to all canals would be adjusted o
conform to the theoretical water requirement calculations.

To simplify instructions with respect to gate settings, five standard gate
settings for maha and three for yala were proposed. No flexibility at all was
envisaged for field staff to respond to ad hoc demands from water users apart
from a margin of approximately 10 percent in the allocation schedule and the
remainder period at the end of the rotation.

The complete closure of the canal system was envisaged after rainfall of 45
mm during maha and 35 mm during yala occurred. These estimates were based
on the corresponding 25 percent of the design discharge which was assumed to
be covered by effective rainfall rather than on the capacity of the staffto operate
the system accordingly. No justifications are given as to why in Uda Walawe
the agency would be able to effect such closures while the Irrigation Depart-
ment uses 75-mm rainfall as the minimum rainfall depth for complete canal
closure. Related instructions and procedures {e.g., for operation of the canals
during filling and emptying) are not given in the manual.

Certain inconsistencies and gaps can be found in the manual. For example,
major deviations in issues to distributary channels or branch canals were to be
reported weekly to the project office. How the consequences of such deviations
have to be dealt with in the branch canal during the rest of the week are not
covered by the manual. No instructions or procedures for operation of gated
cross-regulators were provided, except that these operations could be limited
to twice or three times a week.

The above described water delivery concept requires much discipline and
effort regarding information flows from the centralized project office to the
field and vice versa. Flexibility to respond to sudden changed requirements
from water users and field staff is limited without intermediate storages and
allowances in the discharge. Consequently, the requirements of disciplined on-
farm water management by water users are higher as well. This again created
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requirements regarding the cooperation and association of water users to cepe l
withthe allocated and delivered water. MMP has not been very specific in these
underlying requirements,

Regarding all the mentioned functional requirements little feedback *lsi

available from the beneficiaries, the local community, or the MEA staff

responsible for daily management of Uda Walawe with respect o the actual
feasibility and desirability of envisaged functions. Thus the sustamabliltyaad
functionality of these designed operational procedures remain unknownv

Managerial aspects. The aforementioned operational requlrements underlymg
the other functional requirements as described in this chapter represent ian
increase of the present low level of perfection (20-40%) in Uda Walawetpa
higher level. The draft operation and maintenance manual assumes- the -
seasonal allocation concern to increase from an average level to a high level )
(40-80%), the in-seasonal allocation from an average to very high (40—-100%)
and presumably the water flow regulation to follow suit. The. water flow:-
regulation is notrealty covered by the manual. Instead the consultants envisage
essentially steady-flow conditions in the main canal, and simplified operations
through duckbilt weirs in the branch canals. This neglect of unsteady flow
conditions is also reflected in a reaction by MMP to IIMI observations that the
maintenance of constant discharges at the head of each distributary channelhias
to be done by very accurate adjustment and regulation of flow in main am:!=
branch canals (IIMI 1989b, 85): “This comment...is not correct and thie reasml -
for this misconception is not clear” (MMP 1989a, 6).

These higher levels of perfection do not depend only on the avallablhty of
physical infrastructure, other facilities and staff training as assumed in. Ahe -
Walawe Irrigation Improvement Project (WIIP), but essentially on a commit:
ment of the MEA project and the head-office staff and possibly the national
government 1o increase its managerial inputs to such higher levels. That such
commitment is not present in Uda Walawe has been described in chapters 340 -
6, and the WIIP has not contributed to an increase in this commitment either. -

The identification of required and feasible management . inputs -for the

different management concerns seems to be rather at the will of the- involved

consultants. The MEAs input in this aspect has been nil. Anextension meeting )
in 1986 for all O&M staff in Uda Walawe did not give any serious feedback in
this respect, except for some objections against staggering of the land prepara-
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tion. Also the presentation of the O&M manual and design criteria did not
evoke any criticisms from MEA or CECB with respect (o the assumed
managerial inputs. Thus, even while MEA, CECB and MMP were well aware
of the MEA s limitations and constraints in this respect the proposed plans were
pursued. MEA and CECB did not want (o take responsibility for these
assumptions, while MMP was not really responsible for them either; according
to their terms of reference they assist the project only. MMP as consultant could
not be seriously responsible anyway, because of its temporary involvement
with the project.

The absence of responsibility and commitment in this respect in Uda
Walawe had been noted by PRC and Wolf. PRC proposed longer-term
involvement — and thus responsibility — of outside consultants for the
development of management procedures and practices in parallel to a heavy
maintenance program. Wolf proposed that preliminary improved performance
during such a heavy maintenance program should be a condition for financing
of further augmentation options, i.e., a sort of enforcement of responsibility
through financial incentives. To what degree these approaches would have
been sustained in the longer term remains unknown, but, at least, they provided
for some measures to enforce some accountability towards the project objec-
tives from one of the involved parties (i.€., consultants or agency). Itis unclear
why the donor or MEA did not follow up on these recommendations and the
WIIP did not provide for any such measures and responsibility, apart from the
theoretical or conceptual, towards the success of the project objectives.

MMP was of the view that rotations were traditional in the management of
Sri Lankan irrigation systems and thus could be easily envisaged. However, the
traditional rotations in Sri Lanka prevail only in temporary water-short circum-
stances, or in systems where under water-abundant situations the tail-end
canals cannot be reached otherwise; physical enforcement in exceptional
situations and conveyance along the main system are the main criteria for staff
and water users for accepting these rotations. Enforcement of fixed rotations to
all canals and even individual allotments in the whole command area under
water-abundant situations tries to achieve a high equity and water efficiency
which criteria are certainly not traditional in the management of Sri Lankan
irrigation systems. Remarks of system managers like “With enough water and
a good design, the gate tenders will be able to manage” better reflects the staff’s
attitude towards the WIIP and the requirements of its own management inputs.



192 IRRIGATION MANAGEMENT PROCESSES AND CIONDITIONS

While the donor did not allocate any funds for organization of water users
into groups, it made the functions of such groups to be developedby MEA part
of the loan agreement covenants: “Within a period of four years from the.
commencement of the improvement works...establish a network of water user
groups...at all strategic levels...to participate and assist in the making -of
decisions regarding cropping patterns, cropping calendar and irrigatiﬂn-schgédd '
ule at each level and shall have responsibility to maintain field channéi's;}pl‘ani
rotation schedules, adjudicate water conflicts and enforce sanctions, and assist
in the collection of irrigation service fees” (ADB 1984d, 23). L

Despite the MASL's signing of this agreement, the MEA top_m'anagement
preferred to develop in Uda Walawe a water user group network at field level
which would interact mainly at unit level. However, this top-level .decision
making was not compatible with the actual organizational setupin Uda Walawe -
where, unlike in other parts of the Mahaweli system, the Unit Manager wasnot
involved atall in water delivery decision-making processes. However, With'dut-
any additional funds the MEA project-level staff implemented -a marginal
effort to satisfy the donor’s requirements in this respect, even when :the_y.'
seriously doubted its feasibility, given the mass encroachment problems and
political problems experienced when the RVDB earlier tried to organize water
user groups in Uda Walawe. Despite the absence of any role of these Eroups.
in the past and present decision-making processes in Uda Walawe, except for
some informal supervision of the construction under the WIIP, the donor was
apparently satisfied with this level of compliance by MEA: “The Traini_u_g-
Unit..has organized 140 water yser groups...bringing the total of organized
water user groups to 173” (ADB 1988, 3). S

The foreign consultants played a facilitating role in this decision making by
producing discussion notes on motivators for the organization of water users
and on the so-called design walks which had been practiced in; Gal Oya. -
However MMP complied with the above MEA decisions, and did not insist on .
the design walks because “it would have been presumptuous of a foreign firm _
of consulting engineers to tell the Sri Lankan authorities how to organize B
farmers” (MMP 1989b, 9). In the first instance however, even MMP was not
very sure about the need for viable water user organizations that evolved from
the technical requirements of their own design involving fixed rotations and. .
low water duties within field channels. They argued against an [IMI observa-:
tion in this respect as being “very doubtful and completely unproven” (MMP.
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1689a, 8). It was only after the first distributary channel offtakes had been
broken by water users that they acknowledged the importance of organizing .
water users (MMP 1989b, 6).

Thus, while the draft operation and maintenance manual assumes a perfect,
rational and efficient on-farm and canal water management (i.e, an increased
responsibility of the water users to improve the system’s water duties), the
directly related requirements of perfect cooperation and discipline of water
users and staff have been neglected by MEA, the donor, MMP and CECB. The
evolving choices between changing the present behavior of water users and
staff or the reconsideration of the appropriaieness of the operational assump-
tions and design criteria have not been addressed by all parties, which
demonstrates again the lack of accountability of all involved parties with
respect to the project objectives and the involved investments. The extreme
freedom of foreign consultants to decide on operational assumptions and
design criteria up to the field level is a symptom of this lack of accountability,

Mutual Adaptation of the Technical and Managerial Aspects

Unlike in Kirindi Ovya, the operational assumptions and some functional
requirements were defined in Uda Walawe before the actual designs. In
principle, this would have allowed for interaction between different parties to
evaluate these proposals and to adjust them accordingly. Inactual practice, the
proposals were more of a blueprint approach with little flexibility for real-life
requirements, whereby operation and maintenance manuals were developed to
alarge extent abroad rather than in Uda Walawe. In general, very little system-
specific requirements were incorporated. Scientific engineering concepts like
theoretical water requirements, rationalization and turnout areas allow such
standardization and neglect of real-life problems. Between the moment of the
release of water from the head sluice and the application of irrigation water by
the water user for irrigating his crop, a complex of internal agency processes
and interaction between agency and water users creates irrigation requirements
that appear to be quite different in practice from these theoretical water
requirements. This difference is not only caused by measurable losses, but to
a large extent by managerial losses, This strongly suggests that the use of the
theoretical crop water requirements can better be abolished for assessments of
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system feasibility and for the determination of functional system requirements,
or alternatively, their utilization should be allowed only with detailed refer-
ences and justifications of their relevance in the real-life sitiiation; Mendis
(1977) and Visvalingam (1986} have argued in vain against these conc’e[its,
with specific references to Uda Walawe, as quoted on page 142: Their
observations pointed at a systematic neglect of the planning :and d'esigﬁ
processes in Sri Lanka, which has remained largely undlsputed by the raspon—
sible agencies even tiil the present day.

The sparse feedback of requirements from project-level day-to-day system
managers was not incorporated, because these requirements did not tatch the
rationalized rehabilitation concept. The MMP’s reactions on such feedback
were always within this rigid framework. CECB and MMP did not systemiati-
cally interact with block-level and field-level staff and water users 1o 1dem:|fy
actual functional system requirements. .

The application of the MMP’s rationalized design criteria became even
more rigid because of the use of them as a “bible” by CECB, reintforced by time
pressures. The responsibilities of these parties in this respect were vaguely
defined in their terms of references. Accountability towards: the  project
objectives has been completely absent, and all parties were working rigidly
along the requirements laid down in their own terms of references. Inappropri-
ateness of evolving functional requirements was considered to be related tothe
donor's overall project objectives which were to extend the command areaand
improve the EIRR (e.g., irrigation requirements, rotations), and thus tobea
mere fact. Consequently, the engineering solution for a managerial problemof.
controlling water waste by head enders was the ultimate responsibility snd
problem of the donor only. The yearly missions of the donor’s projest officets
donot allow for any serious monitoring of constraints arising from their project
objectives, which is often the reason they appoint foreign consultants!“to getthe
job done.” These consultants can ensure the construction and.other visible
targets, but have little influence on, and understanding of, _the requlred
managerial processes. Consequently, nobody bas yet attacked the underlying
managerial causes which will require little capital, but commitment :and
considerable time of the agencies and the politicians. :

More sustainability requires more gradual development, less tlme pressums-
and more incorporation of requirements, preferences, and experiences of the
water users, the local population and of the different managing-staff levels. It
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is only after the water waste by head enders would have been tackled, would
a maintenance or rehabilitation program of other areas have served any
purpose. The donor’s Project Completion and Performance Audit Report
concluded that this approach would have been better for the original project
also, but this apparently did not have any implications for the recommended
rehabilitation project (ADB 1979, 71 and 1982, 19). Clearly, Visvalingam’s
complaints as quoted on page 142 apply to the donor agencies as well.

Due to the limited and ineffective interaction, consequent heavy reliance on
conventional engineering wisdom has led to inappropriate rationalized turmout
area layouts, too low water duties to enforce cultivation of subsidiary field
crops, and large numbers of inappropriate, abundant, and too costiy control and
measurement structures. Large construction packages combined with lack of
field testing of design assumptions have led to many delays, wasted design
efforts, and extra construction costs. It is only during construction, after
completion of all designs, that many of these shortcomings became evident and
many designs had to be redone by CECB. Many managerial and engineering
functions underlying the design criteria and the draft operation and mainte-
nance manual have been kept implicit, which makes them less open to
evaluation and improvement for the present as well as for the future projects.

The influence of the donor on the choices with respect to the functional
requirements, whether directly or through consultants, is enormous and under-
estimated. In contrast to this enormous influence, its monitoring of a project
like Uda Walawe is very restricted, i.e., officially, it is only once a year that a
visit to the project is made by the responsible project officer. A good feeling and
understanding about the bottlenecks regarding the functional requirements of
a system like Uda Walawe are unfeasible in that way, whatever the quality and
motivation of the donor officer involved.

Despite this, he is still expected to monitor and evaluate the project and to
intervene in key decision-making processes. He is forced to come up with
solutions because within the donor he is responsible for solving the impedi-
ments to attaining a sufficient Economic Internal Rate Return till the end of the
construction period. In contrast, the government and agency staff do not have
such accountabilities and responsibilities.

The unsustainability of this process is that whatever solution this officer will
push at a certain moment (e.g., standard rationalized layout with turnout areas,
increased numbers of control and measurement structures below distributary
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channetl offtake, cross-regulator gates, etc.), the chance that it is. well-adapted_
to the local situation is very small. As may appear from this paper; the.

performance problems are very complicated and result from many long-_te,x‘mE' _
and ongoing processes, solutions for which, however, can only be identified.
and implemented by MEA itself. The donor’s loans and consultants can play .
no more than a facilitating role in this respect. However, because agency staff
are less concerned with the actual Economic Internal Rate of Return thai the:
donor, and because continuation of the project is more important for ther; they :
will not impede demands from the donor officer and consultants, and consider-
it feasible and functional as long as the loan will not be endangered




CHAPTER 10

System Rehabilitation: Opportunities
for Improvement

IN THIS CHAPTER it is assumed that MEA has the ambition to improve the water
delivery performance and productivity inthe Uda Walawe 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 require-
ments for system rehabilitation 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 yet. In the absence of such
normative values the given opportunities could be used by MEA as a kind of
check list.

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-eftective,

Several opportunities for improvement given in this chapter apply to other
MEA systems as well. However, the Walawe system is a special system within
MEA in terms of the comparatively less support it receives from the head office,
and thus the author does not claim that al} of these management recommendations
will be vatid for other MEA systems as well,

197
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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. Consul-
tations with the project-level MEA staff, the local community and the ben-
eficiaries were not done at that time. The actual desirability of the project
objectives from their point of view remained unknown. During the implemen-
tation of the project there was only very little scope to change the project
objectives to make them more desirable from their point of view. 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 have been considered inappropriate given the sensitive
political nature of this level of decision making.

FEASIBLE OBJECTIVES FOR SYSTEM
REHABILITATION

The Present Management Performance: The Level
of Perfection

In this section, the overall leve! of perfection of the feasibitity-level decision-
making processes is classified as very low (0-20%) following the classification
in the annex. 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. No feedback from the project-level staff and politicians, benefici-
aries, local community or available publications has occurred with respect to
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the major assumptions regarding the feasibility of the augmentation options,
water delivery concept, improved water duties in head-end reaches of the
system and subsystems, maintenance funds, cropping intensities, cost recov-
ery, and implementation schedule: A very low level of perfection (0-20%).
However, some obvious experiences with the original investments have been
incorporated, like a more gradual introduction of subsidiary field crops and
somewhat less ambitious water duties: A low level of perfection (20-40%).

Foreseeing. The long-term sustainability of the assumed water duties, water
delivery concept, maintenance over the assumed lifetime of the system (i.e., 28
years), and cropping intensities is unclear. Formally, they are assessed to be
sustainable and incorporated as such in the EIRR, but in fact no real assessment
of this sustainability has been done. Necessities for extending the lifetime of
this system beyond the more likely lifetime of only 15 years before another
major rehabilitation is necessary, are not indicated: A very low level of
perfection (0-20%).

Integration. The feasibility assessments of available water resources, reservoir
capacity, success of cultivation, water duties, cropping intensities and cropping
patterns are considered in a somewhat integrated fashion through the water
balance studies and EIRR. However, the crucial managerial assumptions
underlying these feasibility assessments are considered separately: A very low
level of perfection (0-20%).

The feasibility assessment of maintenance, water delivery concept, land
settlement, and cost recovery occur separately; the mutual interdependence of
these objectives is not taken into account in the different assessments. For
example, the consequences of insufficient cost recovery on maintenance, of
maintenance on water duties, cropping intensities and subsidiary field crops, of
the dam site on the water duties and water delivery concept, etc., are not
incorporated or considered: A very low level of perfection (0-20%).

Systematics. Few rules apply to the setting of feasible objectives by the
agencies. However, aroutine that has developed over time is that the feasibility
assessment of a project includes reconnaissance, feasibility and appraisal
studies: A low level of perfection (20-40%). No requirements exist with
respect o involvement, responsibilities or type and frequency of consultations
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with different agencies, government and beneficiaries to assess the feasibility
of, for example, the reduction of water use by head enders. The absence of any
rules led to inconsistencies in sequential assessments, much room for subjec-
tive assessments and little marching between the perceived and actual feasible
project objectives: A very low level of perfection (0-20%). '

Opportunities for Improvement: Requirements with Respect
to the Processes ' '

As the project objectives for the Walawe Irrigation Improvement Project
{WIIP} appear to be rather unfeasible, it is assumed in this section that more
feasible system objectives will evolve from an increase of the level of
perfection, from very low (0-20%) to low (20-40%).

Technical aspects. The available water resources should be determined at 75
percent dependable availability, i.e., the 75 percent regulated flow in Uda
Walawe, or any other dependability level which is considered feasible to
achieve the other envisaged project objectives. Apart from simulating the
water balance, an explicit statement on the available regulated volume may
prevent confusion in this respect. A feasible level of this assessment is of
utmost importance because all other project objectives completely depend on
this basic input,

Feasibility of project objectives like improved water duties and related
water delivery concept, cropping intensities, maintenance levels and related
life span of the project, and the implementation schedule should be related to
pastexperiences and achievements rather than to optimistic assumptions only.

For alow level of perfection (20-40%), obvious experiences with respect to
these assumptions of local community, beneficiaries, field, project and head-
office level agency staff and the donor staff, whether published or not, should
be considered in the decision making. Obvious experiences relate in this
respect to suitability of the soils in systems and subsystems, different aug-
mentation options, average achieved water duties or probable improvements,
water delivery concept, acceptable cropping patterns, cropping intensities and
command area, probable or achieved maintenance levels, probable implemen-
tation schedule, and environmental sustainability. Convincing mutual influ-
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ences between these different assumptions (¢.g., dam site and soil suitability,
dam site and environmental sustainability, maintenance level and project life,
dam site and water duty, managerial capacity or motivation and water duty) are
incorporated as well.

Foran average level of perfection (40-60%}, the most important experiences
with respect to the assumptions, of local community, beneficiaries, agency and
the donor staff, whether published or not, are considered. Directly related
mutual influences between the water duties, related water delivery concept,
cropping patterns, cropping intensities and command area, maintenance levels
and related life span of the project, implementation schedule, and environmental
sustainability, are considered.

Managerial aspects. Most importantly, the assessment of feasible system
objectives should be picked up by MASL, MEA and the Government of Sri
Lanka as a priority area for improvement. Qutsiders will not be able to
prescribe feasible objectives for system rehabilitation but can only assist within
the priorities set by MEA and the government. MEA should link with the
Agricultural and Land Commissioner’s (and possibly Irrigation) Departments,
national and local politicians and the Ministry of Planning to develop a concept
for system rehabilitation which can lead to mutually acceptable feasible
objectives for further investments in Sri Lankan irrigation systems. Such a
system rehabilitation (or development) concept may consist of more gradual
water duty improvement, a more appropriate water delivery concept, feasible
maintenance levels, feasible life spans, feasible gradual rehabilitation or
improvement programs, feasible resource mobilization, and feasible gradual
extension of command area related to improved water duties and cropping
intensities.

Any requirements set by donors or the government will become fully
successful only if the managing agency takes the lead in the development of
feasible and sustainable system-development concepts. In order to be effec-
tive in this, the higher hierarchical levels will have to stimulate information
exchanges between different levels with respect to the aforementioned feasi-
bility of envisaged system or project objectives and potential remedies or
improvements.

More official involvement of water user groups, local community and local
politicians on a more (40-60%) or less (20-40%) regular basis in the determi-
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nation of feasible system objectives is required as well. More interaction will
probably create more demands and expectations from them, which will require
compromising among these demands and the different attitudes of involved
politicians.

To the degree that foreign funding will be required for irrigation invest-
ments, potential donors should assess the feasibility of a proposed plan in an
objective way, and based more (40-60%) or less (20-40%) on earlier experi-
ences and achievements with the involved agency. The foreign donor 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 form of feasibility
assessment, which strongly relates toreality and actual achievements. Spending
pressures of donors should not influence the objectivity of the donor staff and
the consultants involved in this assessment.

Opportunities for Improvement: Requirements with Respect
to the Managerial Conditions

People. For a low level or an average level of perfection, the technical
capabilities of MEA and the donor staff and consultants should become less
one-dimensional in terms of their reliance on scientific simulations of reality.
More incorporation of experience in the actual day-to-day management of
existing systems in feasibility assessment approaches by engineers and othér
agency staff may be a first step. These capabilities can be initiated only by a
change in the entire setup of feasibility assessments by the agencies, the
politicians and the donors which will be described hereafter under the heading
Organizational Rules. _
More problematic may be the required change of attitudes and motivation,
especially in view of the present indifference of the MEA staff, that is necessary
for the more long-term, complex decision-making processes oriented toward
more careful assessment of feasible system and project objectives. More
openness in discussing the professionalism of engineers will be required to
arrive at a more feasible concept for irrigation system rehabilitation and
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development. More managerial skills will be required to interact with other
disciplines, own staff, politicians, local communities and beneficiaries.

The donor should take measures to make its staff more objective with
respect to the feasibility and appraisal assessments and the actual “selling” of
loans to enable them to be more realistic with respect to the actual feasibility
of project objectives. Inthe shortrun, this will probably lead to fewer irri gation
investments by the donor. MEA and the government staff should become more
accountable and committed to the loan and project objectives in the medium
term and long term.

Provision of information. For alow level of perfection (20-40%}), information
should be provided regarding past experiences in feasible improvements of
water duties in different subsystems, water delivery concepts, cropping patterns,
suitability of soils in subsystems, mainienance levels, implementation schedules,
and environmental sustainability. Such information could be provided by the
agency staff, the beneficiaries and the 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 are considered.

For alow level of perfection (20-40%), information should also be provided
with respect to convincing mutual influences between these different assump-
tions (e.g., dam site and soil suitability, dam site and environmental sustainability,
maintenance levels and project life, dam site and water duties, managerial
capacities or motivation and water duties). For an average level of perfection
(40-60%), information should be provided on the influences that may effect
these assumptions.

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 considered feasible to achieve the other envisaged project objectives.

Systems and methods. A more appropriate concept for system rehabilitation or
development is needed for MEA 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 objectives
without appropriate justification of the underlying assumptions.

For a low level of perfection (20-40%), the feasible water duty improve-
ments should not be determined with the theoretical water requirements
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without any further justifications and without calculating the involved risks of
the assumptions.

For alow level of perfection (20-40%), the water balance studies will at least
have to calculate the number of crop failures and water availability involved.
For an average level of perfection (40-60%), it should also indicate feasibility
of the envisaged regulated flow in view of the envisaged cropping calendars.

For a low level of perfection (20-40%), the sensitivity analysis should
incorporate the risks involved in the assumed water duties, reiated water
delivery concept, cropping patterns, cropping intensities, maintenance levels,
implementation schedule, project sustainability, and dependable reguiated
flow.

For a low level of perfection (20-40%), arrangements have to be made for
more effective interaction between the different disciplinary specialists, the
beneficiaries and the local community about the timing and feasibility of
important project objectives like the soil suitability of areas to be commanded,
water duty improvements, augmentation options, water delivery concept,
command area, cropping patterns and intensities. For an average level of
perfection (40-60%), a planning system should be used for more systematic
step-wise decision making and planning of these consultations.

Provision of knowledge. Knowledge about alternative concepts for system
rehabilitation and development and related feasible system or project objectives
should be developed in MEA and the donor. This can be done, for example,
through monitoring, evaluation, and research and pilot projects. of different
concepts in terms of, for example, more gradual water duty improvement, a
more appropriate water delivery concept, feasible maintenance levels, feasible
life spans, feasible gradual rehabilitation or improvement programs, 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 be
developed by MEA and the government. Experience could be gathered from
similar projects in developed countries, or in less developed countries where
conditions are probably more similar.

A separate issue is the managerial knowledge on how such interactive
processes can be attuned to the requirements or the objectives of the donor as
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abank. Prior to this the donor should determine its own, realistic requirements
with respect to feasibility assessments which result in feasible project objec-
tives.

Organizational rules. For a low level of perfection (20-40%), MEA should
develop broad rules for the determination of feasible options for system
rehabilitation of its projects, possibly within the framework of a whole new
system-rehabilitation concept. These broad rules should determine the re-
sponsible staff members, the different steps to be taken during the rehabilita-
tion, identification and 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 require-
ments with respect to the feasibility of proposed project objectives, which have
to be determined by the Sri Lankan agencies, the local communities and the
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, for example, related to earlier
experiences and achievements. Responsibility and accountability towards
feasibility of project objectives should be given to and remain with MEA and
the national government; their commitment towards project objectives should
be the major focus in future design and development of loan procedures by the
donor. 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 of sufficient capabilities and authority
should not lead to inappropriate feasibility assessments, but should lead to no
feasibility assessments at all, because the government itself, and not the donor
staff and consultants, will have to develop feasible plans. This will probably
require much longer and more phased project preparation periods, and for
larger systems, more gradual implementation. On the other hand, better
preparation will allow for less delays in construction, less waste of opportunities,
and more sustainable results.

More accountability of agency and government towards the water delivery
performance can be enforced, for example, 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
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agency towards the investments towards 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 require-
ments, broad rules (“rules of thumb”) should be introduced to systemize the
decision-making processes, while further perfection (40-60%) will require
more specific rules.

The donor should make its staff and consultants fully 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 assessments and moni-
toring 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, they should not be allowed any time for
project proposal development and design, Pressures to “sell” loans or reach
predetermined loan targets should not be allowed o influence feasibility
assessments by the donor staff and consultants.

FUNCTIONAL REQUIREMENTS FOR SYSTEM
REHABILITATION

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 (0-20%)
following the classification in the annex. It must be noted thata 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,
incase the performance is considered unsatisfactory, a higherlevel of pertection
1s assumed to lead to a higher performance. The quantitative judgement is
based on the following process characteristics.
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Feedback. The whole rationalized turnout area layout, irrigation requirements,
required controllability over water flow and related managerial assumptions
are based on assumptions, with little and ineffective interaction with managing
staff and water users. The little feedback that occurred on the validity of these
assumptions has not been considered on its own merits and validity but within
its rigid conceptual and theoretical framework only: A very low level of
perfection (0—20%).

Foreseeing. Many of the assumptions often relate more to the medium term and
the long term than to the short term. For example, the idea that percolation of
upland soils will become similar to lowland soils after ten years due to the
formation of a hardpan and that water users will do their land preparation more
disciplined in the long run can be considered the long-term necessities of the
system: An average level of perfection (40-60%). That, in this example, this
argument about the water use of the uplands may be faulty is more a matter of
the quality of the resulting decision than of the level of perfection itself.

But the consequences of actions like the overloading of the canals and
offtakes {i.e., breakage by water users and staff, too small capacity of main
canal to command full area below the Chandrikawewa Reservoir) during the
first ten years were not considered. Lack of cooperation of water users, lack of
management inputs by agency staff, feasibility of crop diversification and their
short-term consequences on the viability of the assumed irrigation requirements,
controllability of water flow, etc. were not considered: A very low level of
perfection (0-20%).

Integration. The decision-making processes concerning the functional re-
quirements did not consider unsteady flow conditions and, therefore, the
required managerial capacities and motivation and realistic intensity of com-
munication. Neither did they consider the need to organize water users to
realize the very low water duties within the tumout areas. Neither were the
mutual influence of limited peak-design capacities of main system, feasible
water duly improvements in the head end and increased allocations to the tail-
end areas considered: A very low level of perfection (0-20%).

Systematics. Determination of functional requirements has happened implic-
itly through the application of scientific engineering concepts, which simulate
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the actual field reality in an inappropriate way. No rules (e.g., to interact, test
or negotiate) applied to this decision making by MMP, CECB and MEA
project-level staff brought about a large freedom for MMP; a very low level of
perfection (0-20%). Similarly, the evolving design criteria were not meant as
rules as such but as guidelines to systemize the designs. However, they are
generally used that way by the Irrigation Department, MEA and CECB
nowadays because it supports speedy design and construction. The level of
perfection implied in these procedures and guidelines is high (60-80%) but
they deal less with the determination of the functional requirements and related
design concept than with the implementation of the actual design activities as
such,

Opportunities for Inprovement: Requirements with Respect
to the Processes

As the present design concept in Uda Walawe seems to be based on inappro-
priate assumptions and functional requirements it is assumed that more
appropriate functional system requirements will evolve from an increase of the

level of perfection from very low (0-20%) to low (20-40%),

Technical aspects. For alow level of perfection (20-40%), improvement of the
determination of the functional systern requirements and the consideration of
at least the most obvious experiences of system managers and beneficiaries in
the utilization of the existing Uda Walawe system are necessary. Such
experiences refer to, for example, the (peak) irrigation requirements, required
controllability of main system, communication requirements, systém layout,
drinking-water and bathing-water requirements, and other functions of exist-
ing 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 sustainability of
the functional system requirements {¢.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 with respect to crop diversifica-
tion} during the lifetime of the envisaged irrigation improvements will have to
be considered. For an average level of perfection (40-60%), priorities with
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respect to the sustainability of the functional system requirements (e.g., in
addition to the aforementioned, the managerial and hydraulic responsiveness,
the required communications, the required organization of water users) will
have to be considered.

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 water users, or limited peak canal capacities,
improved water duties and envisaged command area have to be considered. For
an average level of perfection (40-60%), mutual influences of directly related
requirements as, for example, unsteady flow conditions and management
inputs, have to be considered.

Managerial aspects. A more explicit determination of the presently implicit
functional requirements of an irrigation system is required before and during
the design and construction of a system. Because MMP and CECB can play a
facilitating role only in this respect, the related internal managerial processes
in MEA will have to incorporate experiences of its own system managers.
Moreover, the matching of engineering and nonengineering functional re-
quirements requires more (40-60%} orless (20-40%) interaction with the local
community, farmers, different MEA-staff levels and different disciplines
within MEA at an early stage in the planning of improvements.

Given the hydraulic-engineering and structural-engineering aspects in-
volved, only the MEA staff can effectively define functional requirements with
respect to their irrigation systems from these different interest groups. A
reassessment of the present rigid design concept seems unavoidable. At the
same time, no standard new design concept is desired but a more flexible new
design concept which is more appropriate to the Sri Lankan management
environment in general and which is tailor-made to the requirements of
location-specific physical, institutional and human environments.

Such a different attitude is unlikely to come about if foreign funds continue
to flow into Sri Lanka without the requirement that the Government of Sri
Lanka, MEA and the Irrigation Department become more accountable towards
its own design assumptions by developing its own independent professional-
ism, and determining appropriate functional system requirements for Sri
Lankan irrigation. Such requirements from the donor’s side — instead of a
systematic and detailed intervention in Sri Lanka in an inappropriate design
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concept — may lead to more sustainable irrigation systems and performance.
Development of appropriate functional system requirements for new or exist-
ing irrigation systems will only be possible if the government and the donors
will allow appropriate time and funds for the required managerial processes.

Opportunities for Improvement: Requirements with Respect
to the Managerial Conditions

People. Achieving alow level or an average level of perfection of determina-
tion of the functional system requirements and evolving design concept for Sri
Lanka in general, and for location-specific systems in particular, will require
a different attitude and awareness to “irrigation professionalism™ by engineers
of Sti Lankan agencies, foreign consulting companies, and donors, because of
the necessity to open up the present dominant hydraulic- and civil-engineering
orientation for other relevant functions of irrigation systems, like realistic
irrigation requirements and related management inputs.

It will also require an increased awareness of staff about the managerial
aspects of the planning and design processes. Moreover, a change in commu-
nication capacities and attitudes is required of the MEA head-office staff in
relation to its own lower hierarchical levels and the different interest groups in
society that are affected or that benefit from the irrigation systems,

As mentioned before, such major changes in professional attitudes will
come about only if the involved engineers are made more accountable and
responsible towards their design assumptions, and evolving system perform-
ance.

Provision of information. For alow level of perfection (20-40%), information
will have to become available at least on the most obvious experiences of
system managers and beneficiaries in the utilization of the existing Uda
Walawe system. Such experiences refer to, for example, the (peak) irrigation
requirements, required controllability of main system, communication re-
quirements, system layout, drinking-water and bathing-water requirements,
and other functions of existing village tanks. For an average level of perfection
(40-60%), information will have to be available regarding the most important
experiences of system managers and beneficiaries.
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Moreover, for alow level of perfection (20-40%}), information will have to
be available on necessities for the sustainability of the functional system
requirements (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 to diversify the cropping patterns) during the lifetime of
the envisaged irrigation investments. 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 hydraulic responsiveness, the required communications, and
the required organization of water users).

Moreover, for a low level of perfection (20-40%), information will have to
be available on convincing mutual influences of requirements like the rationalized
turnoutconceptand organization of water users, or limited peak canal capacities,
improved water duties and envisaged command area. For an average level of
perfection (40-60%), information regarding mutual influences of directly
related requirements like, for example, unsteady flow conditions and man-
agement inputs, have to be available.

Systems and methods. The present rigid, rationalized turnout layout will have
to be evaluated on its appropriateness for the Sri Lankan managerial and
political environment, and, even then, the use of the evolving design concept
will have to be restricted to the 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 and local community in the functional system require-
ments and design concept will have to be introduced. Examples of such
systems are checklists, priority lists, cost curves, representative pilot studies,
planning systems, trial runs, {(open-ended) 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 the degree to which alternative design concepts fulfill these
different functional requirements.

For a low level of perfection (20—40%), operation and maintenance manuals
will have to be written before the design and construction, and will have to be
fully in line with the above explicit and consistent functional system require-
ments and related design concept. The latter will have to be defined before and
during the design phase rather than “after the meal.”
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A more gradual development of irrigation infrastructure or its rehabilitations
from the head end to the tail end of a main system or catchment area — which
conform to the more traditional Sri Lankan way of spontaneocus “wild”
extension of command areas over time — will allow for field-testing, evalu-
ation and possible improvement of the functionality of system requirements
like layout, water duties and controllability. Such a gradual rehabilitation will
provide for more flexibility in determining these functional system requirements
after the feasibility assessment and will thus prevent costly investments serving
no other purpose than justification of the theoretical economical feasibility.

Provision of knowledge. The managing agency will have to develop its own
expertise with respect to appropriate functional system requirements. and
evolving design concepts and managerial processes that will lead to these
requirements. Toallow 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 appropriate
functional system requirements and design concepts which for them are
unfamiliar physical, institutional and human environments — especially if they
have 1o assess them under time pressures like that for MMP and CECB in Uda
Walawe. 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.

Organizational rules. Appropriate rules that bring about the incorporation of
interests other than hydraulic engineering and civilengineering in the functional
system requiremnents will have to be developed. For example, procedures to
consult different levels of system managers, local communities, politicians and
farmers about their preferences in the system’s functions, opportunities for
improvement, and the testing of the envisaged design concept onits compliance
with these functional system requirements may be developed. A more important
role in this decision making should be given to the managing agency and water
users, given their familiarity with opportunities and constraints in a specific
system.
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Figure 8. The levels of perfection of system rekabilitation processes, Uda Walawe.
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PRIORITIZING AMONG OPPORTUNITIES
FOR IMPROVEMENT

The levels of perfection achieved in system rehabilitation processes in Uda
Walawe 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 to 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 ditferent key
decisions to reach a certain performance. Such comparative research will be
undertaken in the near future by 1IMI’s performance research. In the absence
of such normative values, the given opportunities could be used by MEA as a
kind of checklist.



CHAPTER 11

Conclusions and Recommendations

DECISION MAKING AND MANAGERIAL
CONDITIONS: AN OVERALL PICTURE

THE FIRST SECTION of this chapter gives an overall analysis of the different key
decision-making processes and their managerial conditions in Uda Walawe,
which are also valid to a certain degree in other irrigation systems with a similar
design concept. This is done by comparing the characteristics of the different
key decision-making processes and their managerial conditions 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 the different
key decision-making processes are compared. The managerial conditions of
the different key decision-making processes are compared to the achieved
levels of perfection. Finally, a judgement is made regarding the contributions
of the different key decisions in Uda Walawe towards the overall system
performance.

The Decision-Making Processes

The mutual adaptation of the technical and managerial aspects. The allocation
and water flow regulation concerns together cover the system utilization in this
paper.

The allocation decision making in Uda Walawe is typified by too little
management effort to assess the water users’ requirements, i.e., the demand
side. Allocation decisions and their actual implementation bear no relation to

215
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any of the demand assessments, except in a very broad and inaccurate way. At
the same time, alack of motivation and willingness to put much effort into water
flow regulation by higher-level staff have led to a fixed use of the physical
infrastructure with very limited utilization of the design provisions for variable
flows (e.g., rainfall),

More than a lack of physical contro! over water flows because of the
dilapidated physical infrastructure, a lack of managerial control underlies the
perceived water delivery performance problems in Uda Walawe. This supports
aconclusion of parallel IIMI research that “the dilapidated state of the physical
system is to a considerable degree a function of the failures of the management
system; thatis, itis a symptom, or intermediate variable, and not the underlying
cause of poor irrigation system performance” (IIMI 1990, 27). A complex of
reasons is behind this lack of motivation and willingness to increase these
management inputs of which the overall lack of institutional support of MEA
for improved system management is the most basic and crucial.

System rehabilitation has been split into three key decision-making proc-
esses inthis paper, i.e., the determination of desired system objectives, feasible
systemn objectives and functional system requirements.

The desired objectives for the Walawe Irrigation Improvement Project
(WIIP) were governed by the donor’s objective to upgrade the Economic
Internal Rate of Return (EIRR) of the original investments from 7 percent to a
level above 10 percent (ADB 1979, 64; 1984a, 7; 1984b, 15) which is the
donor’s main internal criterion for project justification. At the same time, a
need for rehabilitation of Uda Walawe was felt to a certain degree by the
managing agency’s head office, project staff and water users but it was not
givenany priority by the former Mahaweli Ministry. Therefore, the donorused
the leverage of possible loans to Phase II of Kirindi Oya, roads in the
Accelerated Mahaweli Project and future development of the Walawe Left
Bank to put pressure on the government to accept the rehabilitation of Uda
Walawe,

No interaction with project-level agency staff and water users has taken
place about desirable project objectives for such a rehabilitation. Because of
the lack of participation of the government and the agency staff as well as the
beneficiaries, the identification and commitment of these groups to the objectives
of the WIIP remained limited; the WIIP was a donor project rather than an
agency project. Without such commitment, the required increased management
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efforts by project-level agency staff and water users to reduce water wastage
in the head-end reaches are unlikely to come about. Thus, this managerial
approach to project identification does not stimulate a sustainable achievement
of the WIIP’s objectives.

Similarly, during feasibility assessments by the donor staff and the consult-
ants, limited interaction (i.c., mainly input of data required for the scientific
simulations of real-life problems) with agency staff and water users has taken
place. None of the involved actors of the donor, the managing agency, and the
government were objective in assessing the real feasibility of the investment
but focused primarily on developing a feasible proposal in terms of the EIRR
torealize the envisaged loan. This approach has led to an engineering, capital-
intensive physical solution for a management problem. The real issue in Uda
Walawe (i.¢., the lack of managerial control to reduce water waste by head-end
reaches) has not been addressed in this feasibility assessment by the managing
agency, the donor staff or the consultants. Instead, several perceived feasible
objectives like the irrigation requirements, the related command area and the
implementation schedule were in themselves causes of unfeasibility because
they limited flexibility in interacting with the managing-agency staff and water
users during the determination of functional-system requirements in the later
stages of the project.

Only the managing agency can determine cost-effective feasible solutions
for sustainable system rehabilitation. Outsiders can play no more than a
facilitating role. If foreign funds are required, a donor should not become
involved in designing the actual plan but should only judge a plan prepared and
deveioped by the government and the managing agency. Criteria used by the
donor staff and consultants should be used in a more objective way towards
“selling” of the loan or grant. The present passive role of the managing agency
does not build up a commitment for a sustainable achievement of project
objectives.

‘The functional system requirements were determined by means of scientific
engineering concepts like theoretical water requirements, rationalization and
turnout areas, which allowed the external consultants and the donors to take
these “blueprint” decisions implicitly, without any reference to or assessment
of the real-life requirements of managers of existing systems and water users.
This lack of interaction was reinforced in Uda Walawe by the feasibility-level
requirements to realize improved water duties and an increased cropping
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intensity in a limited period of time. The managerial requirements from system
managers and water users were thereby assumed as a variable parametér at
unfeasible levels (i.e., an average to very high level of perfection) without any
commitment of the system managers and water users themselves. None of the
parties involved in these decision-making processes were accountable for
achievement of the project objectives other than the construction and training
targets; while being aware of the unsustainability-of the blueprmt approach
they adhered rigidly to their formal terms of reference. K

In conclusion, the mutual adaptation of technical and managenal aspectsin
all the key decision-making processes related to water delivery itt Uda Walawe
was typified by a lack of interaction between different agency levels, and
between agency and water users. Top-down enforcement and little follow-up
(i.e., monitoring and evaluation) on the consequent performance comprised the
general managerial approach which minimized the required management
inputs of the managing agency, the donor staff and the consultants alike. Ail
decision-making processes were characterized by an almost complete absence
of responsibility and accountability towards the system’s water. delivery
performance. At the same time, the interaction between the donor staff and
consultants and the managing agency was ineffective and biased to “buymg"
and “'selting” of the loans. :

The levels of perfection of the different key decisions. The level-of perfection
of all key decisions for system utilization was low (20-40%}. This low{ével
provided for a minimization of management inputs and a reduction ‘of water
users’ complaints. However, complaints require time of the system: managers
also, and there is the risk of interference by politicians. The maintenance of a
“no-complaint” situation apparently requires a low level of perfection (20-
40%). For the water flow regulation, a minimum management inpuit is required
for enforcing rotational water issues to the tail ends of the canals. Af the same
time, the fixing of the gated cross-regulators has reduced the. requued man-
agement inputs for a low level of perfection.

The level of perfection of all key decisions for system rehabllltauon was
very low (0~20%). Unlike for the system utilization decision-making proc-
esses, minimization of management inputs of all involved actors was not
balanced by complaints from any party during the time of project planning and
design. Only during actual construction and utilization of the'system, did
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complaints arise. This demonstrates again the absence of any accountability in
the system rehabilitation decision-making processes. It'is only during system
utilization that the complaints by water users and politicians resulted in some
accountability, however passive.

Improvements in management inputs, managerial attitudes, interaction with
water users and subordinates, and information flows all seem to depend on the
more basic precondition of more commitment and accountability of all staff
Jevels to the overall system performance, not only to yields. Priority for
improvement lies thus with building up of such an overall institutional support
to the water delivery performance both during system rehabilitation and during
system utilization, This willhave to be initiated and developed by the managing
agency’s head office rather than at project level only.

Figure 9. The levels of perfection of different key decisions in Uda Walawe.

100%
80% —
=]
g
G 60% —
3]
Lt:
&
Gy
5 40% —
3]
3
- _] l l l l I
0% —
Seasonal In-Seasonal =~ Water Desired Feasible Functional
Allocation  Allocation Flow System System System
Plan Regulation Objectives Objectives  Requirements

Key Decisions



220 IRRIGATION MANAGEMENT PROCESSES AND CONDITIONS

The levels of perfection achieved in Uda Walawe are graphically displayed
in Figure 9. Higher levels of perfection are assumed to lead to higher system
performance. However, the degree to which the different key decisicns
contribute to the system performance is yetunknown:; the relative contributions
of the different key decisions have to be determined through comparative
research, before they can be used as normative indicators for 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 IIMI’s parform—
ance research :

The Managerial Conditions as a Whole

People. In the system utilization decision-making processes, the technical
expertise of different MEA-staff levels is not an impediment towards imptroved
performance. However, their managerial attitudes and techniques and the
awareness of their influence on the motivation of subordinates and acceptability
of decisions to water users are impediments towards improved performance.
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 10 incredse the MEA
staff’s responsibility and accountability towards its water delivery performance.
At present, the motivation and willingness of the MEA staff in Uda Walawe o
improve its performance are low.

Doing a goed job without this institutional support, with water users who are
seldom satisfied whatever the performance is and with the constant possibility
of interventions by politicians, requires an unlikely individm_il motivation of
staff members. A more likely choice for a responsible decision maker is to
maintain a low profile,

Measures to improve the accountability towards water delwery and related
motivation may be the pricing of water, special career paths for system
managers which relate also (o job performance, incentive systems, perform-
ance evaluation related to the water delivery for different subsystems instead
of to yields only, etc.

In the system rehabilitation decision-making processes, the technical pro-
fessionalism of the irrigation engineers is rather one-dimensional in its focus
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on the hydraulic-engineering and civil-engineering aspects. The managerial
and real-life relevance of this approach is resisted because it would pollute their
“pure” science. Implicitly, this is strongly related to managerial attitudes to
other disciplines and water users. Training will probably not increase the
awareness in this respect because many agency staff members are aware that
the acceptance and use of the present scientific approaches (e.g., theoretical
water requirements, rationalization and turnout areas), which reduce the need
to refer to real-life constraints, are directly linked to the preferences of the
donors, politicians and agencies for foreign-funded, capital-intensive system
rehabilitations within a limited period of time.

Thus, the present managerial attitudes of the agency, the government, the
donor staff and consultants, and the politicians towards 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 too little attention to the actual desirable and feasible project
objectives or appropriate functional system requirements. A different attitude
of agency staff in this respect requires the development of accountability
towards the water delivery performance even during the planning and design
stages. As long as foreign funds for construction projects become available
without any built-in accountability towards the sustainability of project ob-
jectives, nothing will change in the present blueprint approach.

Provision of information. For the system utilization decision making, the
technical and managerial aspects of the present information provision are
focused on a “no-complaint” situation at a low level of perfection. For the
seasonal and in-seasonal allocation decision making no information is avail-
able regarding the demand side. Field staff are stimulated to limit provision of
information to higher hierarchical levels and to solve problems by themselves.
Average or high levels of perfection (i.e., improved performance) will require
more bottom-up information on the demand side, on realized water issues and
operational methods. Also more top-down information provision to field staff
and water users about allocations and water flow regulation will be required.
These bottom-up and top-down processes 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.
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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 the lack of interest by project-, block- and field-level staffs in
improving water detivery performance.

The often-heard argument that water delivery perfonnancc is con51dered
situation- and system-specific is valid. However, the use of existing perform-
ance indicators (e.g., water duties, cropping intensities, rainfail utilization for
different subsystems over different periods of time) by the managing agency in
a systematic way is required for monitoring and appra1sa1 of the performance
of its staff.

The provision of information to the different system rehabilitation dec1s:on—
making processes is defective; the same type of information mentioned above
{i.e., information regarding the preferences, relevant experiences and te-
quirements from the existing local community, beneficiaries and system
managers) is required . The lack of this type of information is compensated for
by assumptions which are not required to be justified. An average level of
perfection will require such information provision on a more regular (40-60%)
basis while a low level of perfection will need it on a less regular (20-40%)
basis. Provision of this type of information will require time and 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 towards the water delivery performance
of irrigation investments. ;

Systems and methods. Most systems used for facilitating the system utilization
decision making (e.g., the uniform cultivation calendar, the “fixed discharge
and fixed duration™ rotations and the fixing of the cross-regulators. which
permits invariable flows only) are in line with the minimization of management
inputs. All of them can be implemented without interacting with water users
and with limited interaction with subordinates, i.., the top-down approach.
Systems which will improve the water delivery performance (e.g., staggered -

cultivation, more flexible rotations, and variable-flow regulation) will neces-
sarily require more management inputs to interact with subordinates and water
users. However, without institutional support for improved water:delivery




CONCLUSIONS AND RECOMMENDATIONS 223

performance, such systems will not be used effectively and may even lead to
performance deterioration.

Similarly, the scientific engineering approaches used in the system reha-
bilitation decision-making processes (e.g., theoretical water requirements,
rationalized layout, turnout areas, soil surveys, socioeconomic surveys) tried
to simulate real-life sitnations and are in line with the earlier-mentioned
minimization of management inputs by all involved parties. All can be and are
used without interaction with water users and system managers and without
references to related experiences. Systems which will really incorporate real-
life experiences and requirements will require more interaction with water
users and system managers and will thus require more time and, probably, more
gradual development of system rehabilitation. This will nothappen withoutan
increased accountability towards the water delivery performance during the
time of planning and design of the irrigation investments.

Provision of knowledge. Knowledge about experiences with different man-
agementtechniques and approaches for system utilization indifferent SriLankan
irrigation systems has not been systematically built up. Also internationally,
little systematic knowledge in allocation and water flow regulation decision-
making processes, apart from general truths such as monitoring and evatuation,
has been built up. Knowledge regarding managerial techniques and attitudes
required for effective interaction with field staff, water users, politicians and
different agencies during allocation and water flow regulation processes is
almost absent. The absence of this knowledge itself is again an indication of
the lack of commitment and accountability of MEA to improve its water
delivery performance. Without improved commitment and motivation the
provision of additional knowledge will not necessarily lead to its utilization and
consequent improved performance.

Knowledge regarding the system rehabilitation decision-making processes
is well-adapted to a very low level of perfection due to the adoption of
inappropriate and “blueprint” systemrchabilitation and design concepts. These
concepts are based on desired and feasible system objectives and functional
system requirements whichmay be desired, feasible and functional in situations
where managerial conditions match these objectives and requirements. This is
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 interna-
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tional reference literature whose design concepts are based on implicit func-
tional requirements and assumptions, but which tests the design concepts for
feasibility in Sri Lanka and for validity with respect to the explicitly identified
functional system requirements for Sri Lanka in general, and for specific
systems in particular. 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
on how such processes can be integrated within the overall setup of lendlng
agencies such as the ADB.

Organizational rules. Within MEA there are very few rules that guide:the
system utilization processes below the main reservoir sluices in terms-of
required decisions, hierarchical levels to be involved, required information
flows, required interaction with water users and their role. Water delivery

performance indicators are not used to assess staff performance. Thus, fic -
formal rules for accountability in water delivery performance have been built

up within MEA.

Because MEA is a relatively young organization, the absence of such mlcs
has more impact than in the Irrigation Department where informat rules or rules
of thumb are often developed and adhered to. In addition, the career of the
Irrigation Department staff is to a certain extent protected by existing checks
and balances like seniority in the Department, the existence of trade unions,
professionalism, etc. The motivation of the Uda Walawe staff to perform well
is negatively influenced by the absence of such rules because they feel that

promotion in MEA is much less dependent on individual performance thanon

individual relations with top management in Uda Walawe or politicians. As &
result, the managerial control of Uda Walawe's top management over the job
performance of its block and unit level subordinates is very limited as well.

As a result of the lack of organizational rules in MEA, the motivation and
willingness to improve its performance are very low. This lack of' comniitment
itself is an impediment to any improvement in water delivery performance in
MEA. The lack of these ruies is not only a symptom of a young organization
but also of the lack of accountability of MEA as a whole towards the water
delivery performance,

The authority or organizational setup of MEA in Uda Walawe provndes for

better representation of the agricultural disciplinary interest in the seasonal

1t iy
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allocation planning at project level. However, at block and unit level, its impact,
if any, is very limited in Uda Walawe. For the in-seasonal allocation and water
flow regulation the authority setup has no advantages but, instead provides for
aweakening of the lines of authority between different hierarchical levels of the
O&M staff. For the present low level of perfection of system utilization
decision making, the functions of the block-level Irrigation Engineers and
Engineering Assistants are superfluous in Uda Walawe from the point of view
of water delivery or agricultural production performance.

The same applies for the Unit Managers from the point of view of the water-
delivery performance alone but not from the point of view of the agricultural
production given their role in, for example, agricultural extension. Thisimplies
that at block and unit level the present authority setup in Uda Walawe has few
advantages compared to the normal line-agency setup from the point of view
of water delivery and agricultural production performance. From the point of
view of the water delivery performance, it even has disadvantages at these
levels because of the weaker lines of authority and consequent risks of
increased localized interests in in-seasonal allocation processes.

In system rehabilitation processes the managing agency should have a more
active and responsible role than in Uda Walawe, whereby it should be kept
accountable towards the desirability, feasibility and functionality of its irrigation
investments. Lack of capacity of the agency to fulfill this role indicates a lack
of capacity to be accountable to these investments. The donor staff and
consultants should not influence or dominate these decision-making processes
but only judge the feasibility and functionality of submitted proposals as a
whole without any biases to lending or granting targets. There are no rules that
ensure the interaction between agency, local community and water users
regarding system rehabilitation. In fact, rules aimed at effective interaction for
setting desired and feasible systemn objectives and functionat system require-
ments between water users, local community, local politicians, donor and
agencies at project and national level are completely absent at present in Sri
Lanka.

In conclusion, a prerequisite to all these different options for improvement
of the managerial conditions 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
raising funds.
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The Results: The Contributions of the Different Key
Decisions

Seasonal allocation plan. The introduction of a uniform cultivation calendar
by MEA has increased adherence to the cultivation calendar of the overall
system. Unlike in the RVDB period, this cultivation calendar has provided
MEA with arguments to refuse requests for allocation of water to small grotips
of water users and related interference by politicians throughout the yeat, In
that respect, the seasonal allocation plan appeared to be a very useful decision
for obtaining clarity in the rights and entitlements of the overall system with
respect to water, and for enforcing intermediate seasons for maintenanhce
activities. On the other hand, its impact below the offtakes to the branch canals
and blocks is very limited; especially, head-end water users start wheneverthey
like, and tail enders can always get the season extended. The authorized
completion date of the land preparation is not followed. Partly, this is causéd
by a lack of farm power but to a larger extent it is due to abundant availability
of water for head enders and lack of guidance, monitoring and evaluation of the
implementation progress of the seasonal plan by the MEA staff (ITMI 1990, 29).
The authorized three-month-rice variety for yalahas no influence on the reldted
decision making by the water users, who all use three-and-a-half-month
varieties, The seasonal allocation plan does not cover the rotational deliveries,
or the allocated water duties for the overall system or different sitbsystems.
Overall, this decision contributes to a basic and visible improvemenit of ‘thie’
water delivery performance and intermediate seasons for maintenance actlw‘
ties with a minimum of management input. :

In-seasonal allocation schedules. The rotational in-seasonal allocation sched-
ules in Uda Walawe are intended to enforce some discipline among the head-
end water users to enable allocations to the tail enders. Therefore, the schedules
serve a clear purpose; they also increase the reliability and predictability of the
water delivery service. The degree to which they serve this purpose in different
canals in the present Uda Walawe setup depends to a large extent o the
integrity and personal motivation of the responsible subsystem manager, i..,
the Technical Officer or Field Assistant. Overall, with limited manageiment
inputs the in-seasonal allocation decisions reduce but do not eliminate water
overconsumption by head enders. They contribute a certain reliability and
predictability of the water delivery as well.




CoNCLUSIONS AND RECOMMENDATIONS 227

Water flow regulation. The fixed use of the existing gated cross-regulators
serves to stabilize the water flows with limited management inputs while
achieving rotational allocations. With variable flows the rotational allocations
would probably become much more unreliable and unpredictable because of
increased management requirements and potential increased interference by
water users to increase localized distribution at the expense of conveyance to
the tail end. On the other hand, the fixing of the gated cross-regulator makes
the effective use of rainfall impossible, apart from storage of some runoff in the
Chandrikawewa Reservoir.

Overall, the water flow regulation decisions contribute to a reliable and
predictable rotational water delivery with a minimum of management input.
However, it does so at the expense of effective use of rainfall and more flexible
or variable water flows which would be more in line with actual water
requirements.

Desired system objectives. The decisions with respect to the desired system
objectives of the WIIP reflected only the desired system objectives of the donor
staff and some individual head-office staff of the managing agency. A sustain-
able system rehabilitation and improved utilization, however, requires a
serious commitment of the government, the agency, the local community and
the water users regarding the project objectives {(e.g., improved water duties,
command areas, and cropping intensities). This requires at least consideration
of the directly related interests of these different groups at this stage. The
present decisions only serve the initiation of the loan acquisition by the
Government of Sri Lanka.

Feasible system objectives. The decision making with respect to the feasible
system objectives donot at all assess the feasibility of the project objectives but,
instead, develop a plan which is feasible in terms of the EIRR. The practice of
using unjustified assumptions for the calculation of the EIRR resuits in an
incorrect picture of the economic feasibility of the rehabilitation project. In
addition, the EIRR was used for internal donor decision-making processes
only. The involved government and agency staff were mainly interested in
obtaining the loan and were rather indifferent towards these donor requirements
with respect to the feasible system cbjectives. This makes the application of
the EIRR for assessing the economic feasibility for Sri Lanka’s situation very
doubtful: rather, it became a tool for justifying the desired system objectives
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and “buying” and “selling” of the loan. As a result, the feasibility assessment
has led to several project objectives (e.g., water duties, command area,
cropping intensity, and impiementation schedule)} which themselves are major
causes for unfeasibility of the project. The main purpose served by the presént
feasibility decisions is the donor’s internal justification of the loan.

Functional system requirements. The design concept used in Uda Walawe is
implicitly based on functional system requirements that are more appropriate
for developed countries than for Sti Lanka. Obvious experiences and teal-life
constraints that influence the functional system requirements are not consid-
ered in this design concept. Relevant experiences are inregard to, for example,
the managerial capacities and motivation of staff, bathing-water and drinking-
water requirements, responsiveness requirements, requirements regarding
passive and active controllability of flow in case of system degradation,
irrigation requirements and related short-term and long-term flexibility with
respect to crop diversification. The main contribution of this key decision isthe
theoretical realization of the perceived desired and feasible project objectives
of improving the EIRR by means of improving the water duties and cropping
intensities in a short period of time.

CONCLUSIONS: SYSTEM REHABILITATION

Desired System Objectives

1. The desired objectives of the Walawe Irrigation Impr'ovemé;nt'Pr'quCt'
(WIIP) were determined mainly by the donor. The donor successfully used

the leverage of other potential loans to pressure the Government of Sri

Lanka against its own priorities to accept the WIIP, because the donot
wanted to upgrade the EIRR of the earlier investments in Uda Walawe. In
addition, preferences and directly related objectives (e.g., the {peak] ifriga-
tion requirements, subsidiary field crops) of local community, local auﬂiﬁri-
ties, project-level agency staff, resident water users and béneﬁciariés_wei'e
not considered. '

AR Tty :
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2.

Due to the requirements of the EIRR, little flexibility existed to change
these objectives (e.g., water duties, size of the command area, cropping
intensity, implementation schedule) later on or adjust them if they would
appear unfeasible,

Evaluation reports by staff and consultants of the donor’s Operations and
Evaluations divisions had reported on the lack of managerial control as an
important factor for the disappeointing returns on earlier investments.
However, apart from training, the WIIP did not incorporate any related
objectives to improve this aspect and to a large extent the WIIP is identical
to the original Walawe project. Individual staff and consultant insights and
opinions appeared to play a more important role in the internal donor
decision-making processes than consistency between different assess-
ments.

The lack of consideration of desirable system and project objectives on the
side of the local community, system managers and water users has serious
consequences for their commitment to the performance and sustainability
of envisaged project objectives. No commitment of the government or the
managing agency towards the project objectives had been developed; the
WIIF was considered a donor project rather than an agency project by
almost all involved parties.

There are no requirements of the government, the agency and the donor with
respect to the sustainability of the desired system objectives.

Feasible System Objectives

1.

2.

Through improper use of the EIRR for feasibility assessment, the feasibility
of the WIIP objectives was not determined. Consequently, solving the main
problem in Uda Walawe, i.e., the water waste in head-end reaches, has not
been addressed.

The estimated EIRR of Uda Walawe was based on too optimistic assump-
tions regarding water duties and managerial inputs of agency staff and water
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users. These assumptions were not justified or relevant for real-life expe-
riences and requirements of agency staff, water users in Uda Walawe or in
Sri Lanka, in general, This implied that related assumptions of project
benefits in terms of size of the command area and cropping intensities were
also unjustified.

3. Other serious bottlenecks for the project feasibility like feasible levels of
maintenance funds, cost recovery and organization of water users were used
as loan covenants, while the donor and the government staff were well aware
of the ritualistic nature of these covenants,

4. The EIRR is used for internal donor decision-making processes only. The
Government of Sri [Lanka and the agencies do not use it for determining the
feasibility or opportunities of the investments.

5. The government, the agency, the donor staff and consultants were not
objective in assessing the feasibility of possible project objectives. A
priority existed with all parties for fast and visible project results with
foreign financial assistance. The managing agency did have an interest to
get this major rehabilitation project funded because it would provide funds
to the agency and Uda Walawe which would be difficult to obtain other-
wise. Moreover, it felt a certain obligation to rehabilitate Uda Walawe
because of the system’s reputation as a failure. The donor staff appeared to
be biased to approving the loan, rather than assessing its real feasibility,
because of the disappointing 7 percent EIRR of earlier investments. The
consultants were biased because they were hired to develop a feasible plan,
not to assess the actual feasibility. Because of these biases the interaction
between the donor staff and consultants, the government officials and the
managing agency staff appeared less effective for assessing the feasible
system objectives than for adjusting project objectives (i.e., irrigation
requirements, cornmand area, cropping patterns, implementation schedule,
organization of water users organizations) to make the project appear
feasible in terms of the EIRR.

6. Vested interests of the government, the agencies, the local community and
the water users in obtaining outside financial assistance make it extremely
difficult for external consultants to assess feasible project objectives in a
reliable way.
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7. In contrast to these constraints the donor staff and consultants appear to
have a very large influence on the decision-making processes due to the
leverage used by the donor to push certain aspects which it considered
indispensable for ensuring project feasibility. However, this type of
“remote-control” project management by the donor statf and their consult-
ants led to very unfeasible project objectives. The leverage used by the
donor made an effective interaction between it, the government and the
agency staff even more unlikely given the priorities of the government and
the agency for obtaining the loan funds.

8. In addition, the present large rale for outsiders (i.e., the donor staff and the
consultants) reinforces the lack of commitment and accountability of the
agency staff and the water users to the sustainable achievement of the project
objectives, The donor considered more external consultaits a solution for
insufficient capacity of the managing agency, which is by definition an
unsustainable solution, because of the extremely low chances that the
managing agency will perform better during system utilization than during
this feasibility assessment.

9. Therisksimplied in the optimistic assumptions were not acknowledged by
the donor, apart from the problems arising from the existing mass encroach-
ment or the envisaged organtzation of water users. Risks of saving less
water than the assumed 40 percent were not represented in the sensitivity
analysis of the EIRR. Neither was the expectation of 40 percent water saving
explicitly stated in the feasibility and appraisal reports. Consequently, the
risks for the cropping intensities in the tail-end blocks and overall economic
feasibility of a likely limited peak capacity of the Right Bank main canal for
smaller water savings than the expected 40 percent were not considered
either.

10. National or regional economic or social opportunities of the loan money
appeared to be near zero. There was no difference in opportunity for the
loan for the government and the agencies if the Uda Walawe system would
be rehabilitated for US$8 million (ADB 1979), US$13 million (ADB
1984a) or US$25 million (ADB 1988); whatever the donor was willing to
fund was considered a gain to the agency, the involved individuals and Uda
Walawe.
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11. The economic feasibility in terms of the EIRR of proposed cheaper options
forrehabilitation (e.g., US$4.7 million [Wolf 1983 or PRC 1982}) were not
calculated or considered, even though the EIRRs of such low-budget
options can be as high as 60-80 percent (Kikuchi and Aluwihare 1990, 16),
This neglect of consideration of less capital-intensive options with much
higher EIRRs (i.e., the main donor criterion) demonstrates a definite bias
of the denor’s assessments to capital-intensive solutions in line with its
main objective “to administer the transfer of capital to less-developed
countries” (Evans 1984, 76).

12, This priority for capital-intensive solutions has direct implications for
possible interactive processes. Interaction between the donor staff and the
consultants, the agency staff, the local community and the water users was
very limited. The role of agency statf was limited to the delivery of required
data to the donor feasibility and appraisal staff. Regarding certain aspects,
the agency’s top management was involved in decision making (i.e., not the
decision preparation}. More interaction with these groups or more respon-
sibility for the agency staff and the water users would take more time and
requires a gradual system rehabilitation, which would make capital-
intensive solutions less feasible in terms of the EIRR. The donor apparently
had not built up any capacity to cope with feasibitity assessments of the
capital-extensive aspects (e.g., requirements related to management input
and participation of the clients and the agency staff) of its investments. One
of the main underlying reasons for this is probably the necessity for the
donor as a bank to schedule loans several years in advance which creates
loan targets for its staff with its consequent effects on the objectiveness in
feasibility assessments,

13. Assessment of the real feasible project objectives requires more long-
lasting decision-making processes by the Sri Lankan authorities and the
target population, to incorporate a matching of requirements of different
interest groups regarding water and management inputs. This implies that
the abovementioned short-term priorities and biases presently prevent an
appropriate determination of feasible project objectives.

14, Chapters 3 to 6 showed the crucial role of the level of managerial inputs and
motivation of the managing agency for the water delivery performance.
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15.

l6.

However, during feasibility assessment this management factor is consid-
ered a variable parameter. Data supplied by the managing agency —itself
not an objective actor towards donor funding — during 1982-1984,
indicated that MEA had increased the water delivery performance. These
data were apparently considered a sufficient reason to justify assumption
of a further 40 percent waler saving.

Instead of using the EIRR for assessing the economic feasibility of a
technically and managerially feasible plan of the Uda Walawe project, it is
used for prioritizing among different objectives for the project. This misuse
of the EIRR led to the dropping of options like the organization of water
users and water supply augmentation options which would have made it
more feasible to reduce water wastage by head-end reaches and augment
supplies to the tail-end reaches than the present theoretical solutions. Thus,
the adjustment of project objectives Lo make the project feasible in terms of
the EIRR have resulted in project objectives (e.g., low water duties and
extension of command area in a short period of time without funds for
organization of the water users oradditional augmentation of supplies tothe
tail-end reaches) that in themselves have become major factors of
unfeasibility of the proposed project.

With the average annual water duty of 5,850 mm between 1981 and 1983
in Uda Walawe, the 75 percent dependable regulated water resource of 663
mem was only sufficient to reach a cropping intensity of 200 percent in
11,367 ha. This area corresponds approximately to the envisaged Right
Bank command area only.

. With the average duty of 3,673 mmrecorded by MEA over the period 1983-

1989 (or a further 38% improvement compared to the 1981-1983 period),
a total area of approximately 18,105 ha could be irrigated, or the total area
envisaged in the Walawe Irrigation Improvement Project (WIIP). How-
ever, the MEA’s data on issued volumes from the head sluice as well as on
the irrigated extents are not very reliable and especially the latter seem to
have been overestimated. While further improvements of duties and
irrigated extent must have taken place since 1982, theirextentis unclear due
to lack of calibration of the measurement structures and apparent changed
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measuring and calculating methods of MEA. Therefore, the overnight
improvements of 30 percent in water duty and 2,000 ha in irrigated extent
in the periods of yala 1982 and maha 1982/83 have to be treated very
carefully.

. The use of theoretical water requirement calculations for estimation of

improvements during the feasibility assessments gives highly variable
outcomes (i.e., between 25% and 200% in reports on Uda Walawe) and
seems irrelevant and even misleading in view of the high variability of
underlying assumptions.

The donor and the government do not maintain explicit criteria regarding
the reliability of the available regulated water resources (e.g., the 75%
dependable annual regulated volume) for assessing the feasibility of large
irrigation investments. The consequences of this lack of criteria can be
enormous; the difference between the 75 percent and 50 percent inflow
figures and the present regulated volume figures is considerable, i.c.,
approximately 200 mem and 70 mem, respectively. Consequently, the
donor itself {and possibly the managing agency as well) got confused about
these values in their projections for the future Left Bank development.
Neither do they require any references to the functionality of the available
regulated volume for the envisaged future cultivation seasons.

. The turnout concept is inconsistent. It assumes that water users in a turnout

will cooperate in sharing water to save water for other subsystems. Instead,
one can observe that the water users will often work together to get more
water to their own turnout. The required organization of the water users to
cooperate in the envisaged way will also require more management inputs
by the managing agency staff to limit water issues to these turnouts. As
described in chapters 3 to 6, these inputs seem unfeasible in the Sri Lankan
managerial context without increased institutional support of the managing
agency as a whole. Anotherrelated inconsistency in Uda Walawe was that
the improved water duties were to a large extent based on this turnout
concept but the funds for organizing the water users were not budgeted by
any party,
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Functional System Requirements

1. The present design conceptof rationalized system layout, turnout areas, and
high density of flow and measurement structures used by the Sri Lankan
agencies is inappropriate for the Sri Lankan situation because it implicitly
assumes 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 the agency staff to increase its management inputs corre-
spondingly are absent. Without specific commitments of the managing
agency’s top management or the Uda Walawe staff to improve it to an
average level of perfection, functional requirement for an appropriate
design concept should have been oriented on the existing low level of
perfection (20-40%).

2. Despite the early availability of a draft operation and maintenance manual,
which implicitly defined underlying required levels of management inputs
and operational criteria, no effective interaction occurred between the
consultants, the system managers and the water users regarding the feasi-
bility and related functionality of the proposed design criteria.

3. The draft operation and maintenance manual envisages the introduction of
fixed rotations to all canals and even to individual allotrments in the whole
command area under water abundant situations. It places great emphasis on
equity and water efficiency criteria. However, these criteria are not
traditional in the allocation processes of Sri Lankan irrigation systems.

4. Despite the availability of results of field measurements of actual seepage
and percolation rates, which appeared much higher than previously as-
sumed, the related assumptions underlying the irrigation requirements were
not changed during the design stage. The related feasibility-level require-
ments to extend the command area, and the insufficient capacity of the Right
Bank main canal did not allow for such adjustments according to the
involved consultants. Thus, this very basic function of the irrigation system
was adapted to the overall feasibility-level project decisions even if
unsustainable in view of real-life requirements. More generally, the design
concept applied (in terms of increased numbers of control structures,
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rationalized layout and turnout areas) for Sri Lankan irrigation systems is
linked to the necessity to assume a very efficient water management to
justify the economic feasibility of a capital-intensive irrigation investment
like Uda Walawe.

5. To a certain extent, this design concept has evolved directly from the
donors, the politicians and the agency’s priorities on using foreign funds for
major jrrigation investments. The donor used its leverage to push the
intreduction of this design concept because it provided, theoretically, for
more control over water flow. The institutional constraints were acknowl-
edged in broad ways but were not linked to the design concept and
underlying functional requirements. The agency staff tend to accept re-
quirements of the donor staff in this respect, even if they are less appropri-
ate, because of the agency and the political priorities of the acquisition or
continuation of the loan.

6. Identification and determination of design criteria and underlying func-
tional system requirements were dominated by “conventional engineering
wisdom” and related “standard Sri Lankan practice,” resulting in structures
and operational practices which would facilitate controllability over water
flow. Justifications regarding the degree to which measurement structures
at the head of distributary and field channels would be more appropriate
than staff gauges, the long-term utility and cost-effectiveness of the in-
creased number of control structures, the operational utility of duckbill
weirs in the main canal, and the utility of the chosen number and location
of cross-regulators in main and branch canals were neither given nor
required but were apparently part of this “rational” engineering approach.

7. The general practice of irrigation engineers to keep the underlying func-
tional requirements implicit when proposing design criteria and operation
and maintenance manuals impedes discussion, evaluation and adjustment
of these requirements. No learning processes can evolve and all kinds of
myths about the functionality of control and measurements structures
persist.

8. The persistence of this “conventional engineering wisdom” allows the
determination of most functional system requirements by engineers on their
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drawing tables— whether in Sri Lanka or abroad — instead of relating them
to real-life requirements.

9. The “blueprint” design concept was enforced by the donor staff and
consultants through the abovementioned feasibility-level requirements.
Discussions between the different external consultants, and between the
consultants and the system managers were always within this rigid frame-
work. While these design criteria did not allow much scope for adjustment
to field-level requirements during the actual detailed designing, the respon-
sible consultant did not try this either. Instead, he applied the design criteria
rigidly, even while available blocking out plans and related soil proportions
deviated much from the field reality. This rigid use of the design criteria
was reinforced by time pressures exercised on the consultant by the
managing agency, despite the enormous quantity of encroachments and
other legal fand issues in the field.

10.Consequently, almost no interaction at all has occurred between the
consultants, the system managers and the water users regarding the
sustainability and actual functionality of the design criteria and evolving
designs. Thus, this functionality and sustainability remain unknown.

11.The use of theoretical estimates of the irrigation requirements seems to be
irrelevant in view of the high variability of the seepage and percolation rates
in different locations.

12. The determination of the irrigation requirements of a turnout area requires
very accurate estimates of the proportions of lowland and upland soils
during the design stage. However, an accurate asscssmentappears difficult
in Sri Lanka due to the difficulty in obtaining reliable survey and field-
measurement data. Furthermore, accurate measurement of lateral seepage
can probably be determined only during system uilization which requires
more gradual system rehabilitation.

13.In Uda Walawe, rehabilitation of the whole system was planned to be
implemented simultaneously by means of large packages without any
testing of the appropriateness of the designs and designed irrigation



238 IRRIGATION MANAGEMENT PROCESSES AND CONDITIONS

requirements. Designs of large parts of the command area were completed
without prior serious field-testing of the assumptions. It is only after the
first distributary channels were finished and offtake structures were broken
because peak requirements of the water users appeared higher than as-
sumed, that designs were revised in line with more realistic irrigation
requirements. Thus, much time and effort have been wasted on designs and
construction: based on unjustified assumptions. In addition, extra costs
evolved from frequent iterative mobilization of contractors.

14. As in the feasibility assessment, it is very hard for outsiders such as the
donor staff and consultants to accurately determine required functions for
an existing irrigation system because of their unfamiliarity with the
managerial practices of the managing agency. Moreover, hiring outsiders
like the foreign and the local consuitants at high costs for system rehabili-
tation of Uda Walawe introduced time pressures, which conflict with the
requirements for interactive processes between these outsiders, the system
managers, the local community and the water users.

15. The donors’ practice of hiring external consultants “to get the jobdone™ may
have some validity for construction and training targets. However, external
consultants cannot ensure the required performance during system utiliza-
tion, because this is not their responsibility and is beyond their control.
Disappointing performance due to inadequate management cannot thus be
solved by external consultants, whatever organization structures, manuals
or training are provided.

16.The consultants and the managing agency were not made accountable for
the sustainability and actual functionality of their assumptions. Instead, the
consultants kept themselves strictly to their terms of references. While the
consultants and the agency staff were to a certain degree aware of the
theoretical, unsustainable nature of envisaged irrigation requirements and
the rationalized design concept, this did not lead to major adjustments in the
design concept till the first structures were demolished and the donor
intervened. The ultimate responsibility for applying an engineering solu-
tion to a managerial problem was thus considered the donor’s problem and
its responsibility only, at least in the short term,
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17.

19.

20.

No responsibility or accountabitity for cost-efficiency or effectiveness had
been built into the WIIP. In general, the consultants and the agency are not
accountable in this respect to the donor or the Government of Sri Lanka as
long as either remains within the feasibility-level funding limits. The
extreme freedom of the foreign consultant to decide on operational assump-
tions and design criteria is a symptom of this lack of accountability.

. This absence of responsibility towards the short-term construction targets

and medium- and long-term project performance of the WIIP was reinforced
by unclear task division and confusing responsibilities of the different
consultants in their respective terms of references,

The only identified managerial issues were the training and organization of
the water users groups which, to a large extent, were left to the responsibil-
ity of the managing agency through the loan covenanis. The managing
agency adhered in a formal but not serious way to these loan covenants.
Similarly, the consultants adhered strictly to their terms of reference,
though in a mere serious way.

In contrast to these crucial responsibilities implicitly left with the donor
staff, their monitoring and supervision of the project are limited to occa-
sional interventions of a rather ad hoc nature.

CONCLUSIONS: SYSTEM UTILIZATION

The abovementioned section on system rehabilitation has given several argu-
ments against the present design concept used by the Sri Lankan agencies and
the donor staff and consultants. As shown by the results of this case study, the
motivation and willingness of the agency staff do not correspond to the
underlying functional requirements and design assumptions. However, many
systems have beenbuilt in $ti Lanka following this design concept and they are
being utilized. Specific conclusions for the different key decisions during this
utilization follow.
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Seasonal Allocation Plan

1. Since 1982 the top-down enforcement of a uniform cultivation calendar
along the main system in Uda Walawe has led to a saving of at least 12
percent of the annual issues from the reservoir compared to the RVDB
practice of issuing water throughout the year. This uniform cultivation
calendar is a “minimum-management” solution with a relatively high water-
saving potential, '

2. This example shows the quick and relatively sustainable results which can
be achieved if some form of institutional support is built within the
managing agency towards improved water delivery performance. In the
Uda Walawe case, this institutional support was directly orindirectly linked
to the pressure of the donor for performance improvements and prospects for
an additional loan for system rehabilitation. After these initial water savings
were achieved, this institutional support for further improvements stopped
completely because the donor funds had become available by that time.
Without this institutional support further improvements stopped.

3. Further reductions of the cultivation periods by better monitoring and
evaluation of the actual progress of the land preparation could lead to
additional annual water savings of 9 percent for each week per season. The
related cost-benefit ratio could be as high as 192 for two weeks per season,
provided that the water saved would be used for additional cultivation
(Kikuchi 1990, 2). The related benefits could be as high as “a 3-month-
salary-worth bonus...to all employees, or a 12-month-salary-wortth bonusto
the water management related employees” (ibid., 3).

4. The present seasonal planning of MEA in Uda Walawe does not assess the
demand side (i.e., the preferences and requirements of the water users) until
the format cultivation meetings. During these meetings no effective assess-
ment of the demand is possible, nor are the requirements brought forward
by water users in these meetings ever considered in the seasonal allocation
decisions.
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5. Effective exchange of views between the MEA management and the water
users during the cultivation meetings appears impossible, and therefore the
divergent expectations led to clashes during these meetings and frustrations
on both sides. The function of the cultivation meeting as a decision-taking
body (i.e., its legal status) is confused with that of a decision-preparation
body — decision making involves decision taking as well as decision
preparation — which creates problems and frustrations for all parties.

6. Because of the lack of interaction, the water users do whatever they like:
within the blocks and branch canals, farmers start up the cultivation
whenever they like, grow the varieties they like, and use as much water as
they want at the expense of many tail enders in the system who often can start
their cultivation only one month later, if at all. Without exception the
cultivation season is extended for these tail enders.

7. Thus, it is not MEA but water users who decide on the actual starting and
completion dates for the cultivation within the branch canals. Progress
meonitoring and evaluation of the land preparation within the block are
absent. Given the lack of intervention by agency staff within the branch
canals to realize timely water issues to the tail-end distributary channels,
refusal of extension of the water issues at the end of the season would also
be unjustified.

8. Further improvements in the seasonal allocation planning and implementa-
tion will require more interaction between the agency staff and the water
users.

9. While MEA plays a relatively active role in agricultural extension in Uda
Walawe, its actual role in the provision and facilitation of inputs and credits
at the start of the cultivation season is rather limited. This means that one of
the main ideas behind the “unified command” setup of coordinating this
input provision to facilitate better adherence to the cultivation calendar is
not achieved in Uda Walawe.
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In-Seasonal Allocation

1. Since 1982, rotations were developed and improved upon over the years,
mainly by the Technical Officers of the different blocks with some support
of the Technical Officer of the project-level O&M division. These changes
were not aimed so much at an equitable allocation of water over the
command area as to allocate enough water earlier to the tail ends of the
different branch canals and blocks within the allocation limitations set by
the size of the Right Bank main canal and the rotational allocation set by the
project-level O&M division to the branch canals and distributary channels
taking off from this main canal.

2. These rotations were a direct result of the enforcement of more adherence
to the cultivation seasons and the creation of intermediate seasons in Uda
Walawe; the rotational issues ensured that tail enders could start earlier with
land preparation and thus counld complete the season earlier.

3. These allocation schedules thus represent water allocations developed over
time and represent a certain compromise between head-end and tail-end
interests but do not incorporate necessarily any water saving per se, except
in terms of the duration of cultivation.

4. Nobody is really responsible for reducing or limiting water waste within a
distributary channel or field channel or on-farm. Gate tenders are involved
to some degree in it to cope with the total allocation within their subsystems
but it is not their responsibility. Higher-level staff seldom intervene in the
allocation at field level unless specific problems arise in which case the Field
Assistant or the Technical Officer may visit the field. However, since the
improvements of 1982, reduction of water waste has never been their
responsibility.

5. A lack of pressure by higher-level staff to economize on water use in the
system is prevalent in water abundant years, which are common in Uda
Walawe. The only pressure in this respect is the short-term availability of
water at a specific location; for head enders this pressure usnally does not
exist, which results in water wastage.
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6.

8.

10,

Apart from devetoping these rotational issues and monitoring their imple-
mentation, the involvement of higher-level staff is limited to interventions
after complaints by water users.

. The localized matching of supply and demand by the gate tenders in the past

has led to oversupply at the head and may lead to undersupply at the tail of
a system or subsysterm, for example the main canal, even in water abundant
situations as in Uda Walawe. The only way Lo resolve this problem is
through the involvement of higher levels of management in this matching
of supply and demand to make it less localized. Saving water is in the
interest of the tail-end blocks only, and is thus represented only {0 some
degree in the allocation processes by the project-level O&M office.

In Uda Walawe, the line authority of the projeci-level Q&M division
regarding the allocation at block level by the Technical Officers seems to
be weakened by the block-office organizational setup. The prevalence of
localized block interest over the overall system interest is thus reinforced
by the organizational structure in the absence of any accountability for the
water delivery performance. Separate organizational structures for con-
veyance and distribution along the main system (e.g., the project and block
O&M divisions in Uda Walawe) are often perceived as a solution to reduce
localized favoring of demand, at the expense of conveyance to the tail.
However, this is not true without accountability of these organizational
structures for the water delivery performance.

Superiors at the project site and headquarters seldom guide, monitor,
evaluate or stimulate their subordinates with respect to in-seasonal alloca-
tion and water flow tegulation processes. This demonstrates the weak
institutional support or institutional disinterest in the performance of staff
in water delivery and in the resulting actual water delivery performance.
Performance of staff in this area of concern depends mainly on their
individual motivation.

Assessment of the actual demands of water users does not take place at any
level, Instead, the rotational issues provide for rather abundant allocations
to the different head-end subsystems, which make complaints by water
users and related interaction less necessary.
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11.

12.

13.

14,

Further improvements will require more management inputs and efforts
from the different staff levels which will happen only if the managing
agency as a whole attributes value to such improvements.

Individual motivation of staff members to do a good job is constrained in
various ways: a lack of institutional support, opposition of colleagues if
construction and cultivation interests conflict, water users who are seldom
satisfied whatever the performance, and the constant possibility of inter-
ventions by politicians. A more likely choice for a responsible decision
maker is to maintain a low profile.

The MEA staff argue that the dilapidated physical infrastructure prevent
further improvements, which is correct to a certain extent. However, the
physical infrastructure is used as an excuse for minimizing their manage-
ment input in further improvements in matching supply and demand, i.e.,
to match the allocations better with the actual demand of the different
subsystems.

Water user groups can be viable only if they play a meaningfut role in the
allocation decision-making processes. This requires increased management
inputs from staff to interact with these groups, which is unlikely to come
about without more accountability of the staff towards the water delivery
performance. Enforcement of this accountability through the organization
of the water users into groups is unlikely to be successful because of the
inaccessibility of the daily allocation and water flow regulation processes.
between different staff levels for people outside the managing agency. This
inaccessibility makes it easy for agency staff to obstruct accountability
towards water users.

Water Flow Regulation

1.

Staff levels higher than the Technical Officer level have limited knowledge
in this area of concern and, therefore, do not contribute much to forther
professionalization and improvement of the water flow regulation. The




CONCLUSIONS AND RECOMMENDATIONS 245

motivation and willingness of staff levels higher than the Technical Officers
to become involved in the water flow regulation is limited. This impedes
their expertise and further involvement in this area.

2. By using the existing gated cross-regulators in Uda Walawe as fixed weirs
the management requirements have been considerably reduced. Further
water flow regulation has been covered to a large extent by the development
and improvement of the rotational issues.

3. The system is operated under invariable flow conditions with little flexibil-
ity for changing requirements or utilizing rainfall.

4. This lack of flexibility has led to interferences by the water users in the water
flow regulation by blocking of canals and building of cross-regulators. Such
interferences are due to inflexible allocation decision making rather than to
water flow regulation anomalies per se.

5. Like the ailocation concern, the water flow regulation decision making is
characterized by a minimization of management inputs by responsible staff.

RECOMMENDATIONS FOR THE DIFFERENT
IRRIGATION-MANAGEMENT CONCERNS

Opportunities for improvement of the managerial levels of perfection have
been indicated for all key decision-making processes in the respective chapters
in terms of requirements with respect to processes and their managerial
conditions. In this section, specific recommendations for the different 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 the different chapters. These recommendations evolve from the conclusions
given above.
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Desired System Objectives

1. Desired system objectives should not be fixed at an early stage of a project
in a too detailed form in terms of the water duties, area to be commanded,
cropping patterns, cropping intensities and the period of time required for
realization of these objectives. Flexibility with respect to all these factors
should be maintained during planning, design and construction and actual
utilization of the system through, for example, gradual system rehabilita-
tion.

2. The EIRR should not be used for determining desirable project objectives
but, instead, should be used only for judging their economic viability.

3. The donor should not play an influential role in this decision making but
leave it to the national government, the agencies, and the public. Without a
more active role of these parties, no commitment or accountability towards
the project objectives is developed in them. Making such accountability
towards project objectives in the medium term and the long term a require-
ment of the loan agreement should become a major area of concern for the
donor in general. The donor should limit its role to judging the feasibility
within a framework of its other funding criteria (e.g., economic and
environmental criteria).

4. Desirability of project objectives or system objectives in view of the
relevant interests of the local community, system managers, and water users
should be considered in this decision making to increase their commitment
and identification with project objectives,

Feasible System Objectives

1. Conditions have to be created for the donor staff and consultants to become
more objective regarding the approval of a loan if a project is unfeasible.
Staff and consultants should focus on the quality of their feasibility and
appraisal assessment and the long-term feasibility of approved loans, rather
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than on the quantity of loans and adherence to loan targets. The bias towards
capital-intensive solutions should be replaced by a bias towards, for exam-
ple, the highest economic feasibility.

. 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 funding agencies. Distrust of the objectivity of this
assessment by national parties — 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 assessing locally developed
plans in a way which is objective towards the actual “selling” of the loan or
grant. Influencing of project components by outsiders has high risks of
leading to unfeasible project objectives, and reduces the identification and
commitment of the national government and the agencies with the project
objectives.

. Accountability and commitment of the national government and the agen-

cies should be built into feasibility and appraisal processes for future loans,
because so far these new investment opportunities are 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 budget accountants”
{e.g., checking of flow and yield measurements, calibrations of measure-
ment structures, and remote sensing of irrigated areas). Similarly, all other
assumptions involved in the feasibility assessment (i.e., implementation
schedule, cropping intensities, yields, maintenance levels) can be related to
past performances of the same agency, with, for example, 10 percent
improvement margins. Only through such a link between project funding
and project performance will at least some value be attributed to water by
the managing agency and the donor, which is a basic prerequisite for
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improved management inputs by the managing agency durmg system
utilization.

4. Thedonor’sleverage should not be used for pushing certain projects, project
components or project concepts — which have led only to less appropriate
objectives and less commitment. This leverage should be used for making
the government and the agencies accountable towards sustainable
achievement of project objectives.

5. Certain requirements should be developed for the use of the most important
assumptions underlying the EIRR (e.g., water duties, cropping patterns,
cropping intensities, command arca, agricultural prices, yields and imple-
mentation schedule) to reduce their potential maniputation and resulting
inconsistencies between different assessments. Examples of the most
obvious requirements in this respect are explicit statements regarding the
size of assumed improvements of water duties, cropping intensities and
yields, as well as a sensitivity analysis of the EIRR which reflects all
explicitly stated performance improvements andinvolvedrisks (e.g., reduced
or delayed levels of water saving, reduced or delayed benefits, lack of
maintenance funds and shorter life span, delays in the implementation
schedule, cost overruns), as well as the quantified combined effects of
optimistic assumptions (e.g., Table 5.2.1 in I[IMI 1990, 174). Justifications
andreferences toearlier real-life ex periences withrespectto their feasibilities
should be explicitly stated in the Feasibility and Appraisal Reports. Risks
used in the sensitivity analysis should represent all similar experiences of
other donors in the same country or region or with the same managing
agency.

6. The donor should develop internal quality control mechanisms for feasibil-
ity assessments along the lines mentioned under item 3, e.g., separate
divisions or staff members in the Operations and Evaluation Division who
also become accountable to the quality of the involved assessments. Also,
the donor should develop internal mechanisms to evaluate the consistency
in sequential feasibility, appraisal. monitoring and evaluation assessments
with respect to key parameters like “with” and “without” management
inputs and capacities of the agencies, water delivery performance, com-
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mand 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, the availability of water resources, the improved water duties, the
envisaged cropping patterns and intensities, the area to be commanded, the
agricultural prices, the maintenance funds, the life span of the project, and
the “with” and “without” yields should be carefully assessed as well.

. The EIRR should not be used as a major guideline for identification of

feasible project components which allow for making any project proposal
economically feasible. Instead, it should be used only for the assessment of
the economic feasibility of a plan feasible in other aspects.

. Theoretical water requirements can better be replaced by gross water duties

for specific locations. This also makes it easier to recognize the size of the
assumed improvements compared to achieved gross values in the system or
region. The theoretical water requirements should not be used for the
assessment of feasible improvements of waler duties without very explicit
justifications of and references (e.g., gross water duties achieved by the
same agency) to all invelved assumptions.

10), Thereliability of dataused (e.g., data of soil, topographic and other surveys,

11.

hydrological and climatological data, water and soil suitabilities) should be
assessed and stated in Feasibility and Appraisal Reports.

If more than one option exist for a specific project, the economic feasibility
and other advantages and disadvantages of these options should be re-
flected and their EIRR quantified in the feasibility and appraisal assess-
ments. While this does not mean that the donor should interfere in political
choices by the national governments, this procedure at least would permit
that “politically-inspired decisions should only be taken up in full knowl-
edge of its economic consequences” (ADB 1979, 79).
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12. Amechanism should be developed by the donor or the national government
to determine if the 10 percent EIRR cutoff rate really represents the
opportunitics of the imvestments in the country at the time of major
investment decisions.

13. The use of loan covenants by the donor for a “ritual” allocation of .
responsibility to the national government to solve major constraints in
project feasibility should be abandoned.

14. Feasibility assessments should make explicit statements on the degree to
which proposed project objectives have been discussed with the system
managers, the local community and the water users,

15. The reliability of the assessment of the water resources should get priority
for assessing the feasibility of an irrigation system. The 75 percent, rather
than the 50 percent, dependable regulated volume (i.e., not inflow) should
be used. The functionality of these water resources in terms of the related
cultivation risks should be made explicit and incorporated in the economic
feasibility of the system.

16. The sensitivity analysis should reflect all the risks implied in the assump-
tions.

Functional System Requirements |

1. The managerial requirements should no longer 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 field levels. Similarly, the assumed management or labor inputs
by the water users and the assumed irrigation requirements should be related
to their acceptability to the water users. All these perceived management
requirements should be established prior to and parallel to thé establishment
of other functional system requirements, and evolving design concepts and
criteria.
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2. Because of their crucial influence on irrigation requirements the seepage
and percolation rates of different subsystems should be assessed more
carefully. Actual field conditions would be ideal, which would require a
much more gradual rehabilitation of a command area.

3. The feasibility-level estimate of the irrigation requirements, the command
area and the cropping pattern and intensities should not influence the
decision making about the corresponding design-level values if these donot
correspond to realistic requirements. More conservative feasibility-level
estimates are required to allow more flexibility during system design,
development and rehabilitation.

4. “Blueprint” type approaches (i.¢., theoretical water requirements, rational-
ized layout, turnoutareas, increased densities of flow control and measurement
structures) to establish functional system requirements and design criteria
should be abandoned because they do not reflect the system and sub-system
specific requirements of the local communities, the agency staff and the
water users, Neither should design criteria be copied from international text
books or “conventional engineering wisdom” without explicit reference to
their functionality within the Sri Lankan context in general, and in the
envisaged system or subsystem in particular. More explicit references
should be made to the subsystem-specific requirements and envisaged
design sotutions in view of the requirements of different staff levels of the
managing agency, the local community and the water users.

5. The donor staff and consultants can and should play a facilitating role only
in the decision-making processes about the functional system require-
ments. The managing agency itself should take the lead and play the major
role in this decision making to increase the functionality and sustainability
of the perceived requirements and to increase the related feeling of
responsibility and accountability of this agency. Inability of the agency to
play such roles should be considered as the cause of a priority of the
government and the agency for outside project funding at the expense of
project functionality and sustainability.

6. Functional system requirements and design criteria should be determined
on a representative pilot basis and adjusted to these experiences or, even
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better, should be related to real-life requirements while gradual rehabilita-
tion of the command area takes place.

7. Time pressures will favor “blueprint approaches” and will reduce the need
and the utility of interactive processes required for assessing the system’s
required functions. Expensive outside consultants will probably always
experience such time pressures.

8. Accountability towards 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 the
design concept and criteria, related past experiences, and their acceptabil-
ity, feasibility and sustainability for the local community, the agency staff
and the water users.

9. Similarly, accountability for the cost-effectiveness and efficiency of the
design solutions should be built into these decision-making processes. This
may be done by comparing the proposed solution with some other possible
options.

10. The donor should not enforce anything on the government or the agency
(e.g., cost recovery, organization of water users) 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 to an unbiased feasibility assessment,

Seasonal Allocation Planning

1. Reduction of the duration of the cultivation seasons in Uda Walawe will lead
to a 9 percent annual water saving per week. This can be achieved through
better monitoring and adjustment of the implementation of the seasonal plan
within the block. The water saved can be used for further extension of the
annual cropped areas, which was the ultimate objective of the Walawe
Irrigation Improvement (WIIP).
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2. Further improvement will require a less top-down approach through more
interaction and improved relations between the agency staff and the water
users. Demand assessment regarding staggered cultivation between and
within blocks is required at an early stage of this planning to enable early
adjustment of expectations and plans to what is feasible; allocation plans
should be consistent with these requirements. Such improvements will
require more management inputs in interaction between different staff
levels and between the MEA staff and the water users, Because ofthe large
number of water users in a smaltholder system like Uda Walawe, effective
interaction will only be possible if the water users are organized into viable
groups with representative group leaders.

3. The “myth” that the cultivation meeting is a decision-preparation instead of
a decision-taking body should be exposed to all involved parties. The
persistence of this myth leads to confusion about the degree to which water
users are involved in the seasonal allocation planning. Therefore, the
meeting could be formalized as an extension and decision-taking meeting
with an additional function to hear remaining (i.e., unrepresented in the final
decisions) water user discontent, which may be fed back to the MEA head
office.

4. The MEA staff should be made aware and stimulated to consider that the
seasonal allocation planning is a managerial challenge rather than a rechni-
cal problem.

5. Improvements in management inputs, managerial attitudes, interaction with
water users and subordinates, information flows and allocation strategies all
seem to depend on the more basic precondition of more commitment and
accountability of all staff levels to the seasonal-allocation performance
other than yields. Priority for improvement lies thus with building up such
an overall institutional support to the seasonal allocation performance. This
will have to be initiated and developed by the MEA head office rather than
at project level.
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In-Seasonal Allocation

1. Economizing on water use and improvement of the water delivery service
will only be possible if higher-level staff members of MEA will become
more involved in the in-seasonal allocation and water flow regulation
processes below the head sluice. Their involvement will improve the co-
ordination of these decisions over the system, will allow for improvement
of these decisions themselves and will motivate the field-level staff.

2. Improvement of these processes will require a change of the present
institutional support by MEA for staff members at different levels involved
in in-seasonal allocation and water flow regulation. Moreover, accountabil-
ity and responsibility of these staff members at different levels towards the
water delivery performance have to be built up within MEA. This improved
institutional support and accountability should be initiated at the head-office
level rather than at project level.

3. The present organizational structure with localized water delivery respon-
sibility for the block office facilitates the lack of representation of system-
wide interests to save water at the block level. This is reinforced by the
absence of any accountability to the water delivery performance. Therefore,
sufficient financial and hierarchical authority should be allocated to the
O&M office which is representing system-wide interests in comparison to
more localized interests,

4. Improvements in water delivery will require regular demand assessment
during the season. This requires more management inputs and more
interaction with water users. Therefore, and because of the large number of
water users in a smallholder systemn like Uda Walawe, water users will have
to be organized into viable groups with representative group leaders.

5. The “fixed discharge and variable duration” rotation seems 1o be the most
feasible water delivery method under a water-tight supply compared to the
present “fixed discharge and fixed duration” rotation in Uda Walawe; it
would require more management input from the agency staff, but would
allow the water users to standardize the rotation within the distributary and
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field channels to a certain extent. The “variable discharge and variable
duration” rotation could be used for the transition period. Under a more
water abundant supply any rotation method would do, and the presently used
“fixed duration and fixed discharge” is the least management-intensive
option.

Water Flow Regulation

1. Improvement of the water flow regulation requires more involvement of
staff of levels higher than the Technical Officers to guide, monitor and
evaluate field staff in this area of concern.

2. Improvement in the water flow regulation requires a change in the present
“approximate” to a more accurate water flow regulation.

3. More accurate water flow regulation will require more accurate discharge
measurements, which require staff gauges or measurement structures that
are calibrated more regularly.

4. If gated cross-regulators are to be used for more flexible water flow
regulation, more and faster information exchanges will be required. For
example, information regarding flow changes at the head of the main canal
will have to be fedback faster to higher-level staff to instruct and inform gate
tenders about required changes in the operation of gated cross-regulators
and offtakes along the main canal.

5. On the other hand, using these gated cross-regulators mainly as fixed weirs
will considerably reduce the required management inputs. This might
therefore be an appropriate operational method within the present water
delivery setting in Sri Lanka. The stop log-type cross-regulators were
probably aimed at this type of water flow regulation as well.

6. With or without gated cross-regulators, an increased level of perfection of
the water flow regulation seems unlikely without any overall institutional
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support and accountability to the water flow regulation performance of the
MEA staff. As for the seasonal and in-seasonal allocation concerns, this
accountability will have to be initiated and developed by the MEA head
office or the highest-level policymakers rather than by project-level man-
agement only.

RECOMMENDATIONS FOR THE RESPONSIBLE
ORGANIZATIONS

Priorities for Improvements in Irrigation Management

Prioritizing among these areas of concem and the given opportunities for
improvement should evolve from internal decision-making processes, strate-
gic exercises or the like within and between MEA, MASL and the Government
of Sri Lanka rather than from outside. In addition, the donor could detive some
opportunities for improvement with respect toits role in these decision-making
processes.

The carlier section of this chapter on the overall picture of irrigation
management shows the inconsistencies between the different key decisions in
irrigation management. That these inconsistencies are so excessive has been
made possible through the almost complete absence of any accountability for
the water delivery performance in all these key areas of concern. This lack of
accountability and responsibility in system rehabilitation and utilization for the
water delivery performance is the crux of the whole irrigation management
problem; it dominates all key decision making with respect to the water
delivery.

The lack of motivation and willingness of agency staff to increase its
management efforts in the water delivery aspects of system utilization and
rehabilitation is due ultimately to this lack of accountability and responsibility
of the managing agency as a whole towards its water delivery performance.

The agency-wide priorities for construction activities and related funding
make these system creation and rehabilitation processes the most, if not the
only, likely starting point for building such accountability through the leverage
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provided by these funds. A more objective assessment of the potential irriga-
tion-management performance during the system creation and rehabilitation
processes can be afirst step in giving some value to the only resource which is
not attributed any value in irtigation at present, i.e., water.

The involved agencies, the donors and the politicians should develop more
long-term commitment to improve the contribution of the system rehabilitation
decision-making processes to the long-term system performance and
sustainability. The present decision-making processes attribute very little
value to system sustainability and performance. This last section gives rec-
ommendations for the different actors involved.

Managing Agency

In all cases, it will be the managing agency that has to play a major role in
improving processes of all management concerns. This also includes possibie
improvements in the level of perfection of the determination of feasible system
objectives and functional system requirements because of its familiarity with
the managerial situation in its own irrigation systems. It should also be the
leading agency for prioritizing among the given opportunities for improvement
for the different areas of concern as described in chapters 3 to 10.

Many chances of success exist if the managing agency itself would initiate
such processes: For example, processes to make its feasibility assessments and
design concepts more appropriate, which may require strategic planning
exercises of different levels of staff, and possibly other relevant actors, and
processes to evaluate the appropriateness of many internationally accepted
techniques (e.g., EIRR, theoretical water requirements, operation studies,
rationalized layouts, parallel field canals, “one-off” concept) for the Sri Lankan
situation. System rehabilitation should become more appropriate and cost-
effective, forexample, by approaching iton a smaller, less capital-intensive and
more gradual scale; integrated watershed management (e.g., reuse of drainage
water, suitable command areas and smaller dams) should replace capital-
intensive large-scale blueprint approaches which are based on unfeasible
managementrequirements. The required management inputs should be matched
with feasible levels and opportunities for investments assessed in a more
objective way.
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At the same time, improvements in the utilization of existing systems can be
initiated which may require a similar, and partly overlapping, strategic exercise
by different levels of staff and possibly other relevant actors. Or, working
groups may be started to deal with specific management concerns like the
system-tehabilitation concepts, the seasonal allocation, the in-seasonal allocation
and water flow regulation. In general, it may be that MEA would require
additional professional support staff in its head office to initiate and sustain
such processes. The required critical mass of professionals might also be
reached through a cooperative effort in this respect with the Trrigation De-
partment, the Irrigation Management Division, the Mahaweli Engineering
Construction Agency and CECB.

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 controlla-
bility over water flow and related costs, vulnerability to political intervention,
and ecological, cultural and other functions of the system, etc).

The Government of Sri Lanka

Itseems, however, thatimproved performance and related increased management
inputs during system utilization are hard to achieve within the present mana-
gerial situation in Sri Lanka, and without more political priority for improved
water delivery performance.

Therefore, the managing agency may not be willing to initiate the afore-
mentioned processes without specific requirements of the Government of Sri
Lanka to the managing agency to become more accountable for the water
delivery performance of the system, especially at the time of investments. The
aforementioned recommendations for the desired and feasible system objec-
tives and functional system requirements may be picked up by the government
to make the managing agency more accountable. The government may focus
in this respect on the more explicit definition of the desirability, feasibility and
functionality of a specific system rehabilitation and design concept by the
managing agency and other relevant agencies before approving it to be
submitted to external funding agencies. If the government does not require such
explicit statements, it will be very difficult to judge the desirability, feasibility
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and functionality of a proposed investment in this professional domain of the
engineers.

In addition, the government might consider it desirable to implement
changes in the organizational setup of the agencies through, for example,
making the agencies financially more independent (e.g., corporation) and thus
more directly accountable to investments and the evolving water delivery
performance. Such aspects will be the subject of other IIMI research in the near
future.

With respect to the existing systems, the government may want to develop
accountability for the investments made within the managing agency by
requiring changes from the managing agency to develop responsibility, ac-
countability and institutional support for staff involved in allocation and water
flow regulation processes.

The Donor

Because of the major opportunities presently provided by the donor funds for
politicians and involved agencies, it is not unlikely that politicians, the
government 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 this
situation, the donor has a major responsibility in enforcing more accountability
of the agencies towards their irrigation investments.

Political priorities in all countries are often oriented to the short term. The
donor funds allow the politicians to start up projects thathave high visibility and
prestige in the short run, despite reduced opportunities in the short, medium and
long terms as has been the case for the WIIP. The donor bears a responsibility
in this respect as far as it provides an externa} assessment of the economic
feasibility of the envisaged irrigation 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. Only in that way will the donor allow itself, the politicians and the
agencies to make decisions on irrigation investments which are essentially
always politically inspired, in the full knowledge of its economic consequences.
Several ways to improve the present feasibility assessments by the donor have
been given earlier in this chapter.
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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 become a major problem. Rather it should restrict itself to 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 objec-
tives and functional system requirements. As long as the donors fund irrigation
investments without such requirements, the required responsibitity and ac-
countability processes within the government, irrigation and other agencies
seem less likely to occur, because of the very limited value attributed to water
by any of the involved parties.
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ANNEX

Levels of Perfection of the Irrigation Management Concerns

THE ANALYSIS OF an irrigation organization with respect to irvigation manage-
ment 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 four criteria are derived from the decision-making processes: system-
atics, feedback, foreseeing 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:

* In fact, a decision is a position with respect to future action, so that for
making that decision “foreseeing” (i.., 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 area
of maintenance, for example. “Integration” (i.e., the degree to which
problems are seen in a wider context before the decision is made} is used
as a criterion for this aspect.

* The position will only have actual consequences if the de facto action has
commenced. Up to that moment the position can be revised based on
information of the past; the quality of the position depends on the level
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of “feedback” (i.c., the degree to which the decisions made are tested
continuously for appropriateness). :

The second dimension refers to the first criterion, “systematics™ (i.e., the degree
to which decisions are made following a more or less fixed paitern).

These four criteria can be used for describing the quality of decisions and
thus of the management concerns. The level of perfection is derived from these

four criteria through the attachment of an estimated quantitative label to

different qualitative levels of those four criteria, as shown in Table | on page
13 of Chapter 1. Thelevels of perfection of the different irrigation management
concerns and key decisions used in this paper have been derived from Table T
and are listed in this Annex. R

STRATEGIC CONCERN: DESIRED SYSTEM OBJECTIVES

0-20%/VERY LOW: The establishment of the desired system objectives is ad hoc
without considering the likely sustainability of these objectives during the lifetime of
the envisaged investments. No feedback from 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 the identified desirable system objectives takes place. No tules support
this decision making, but a certain routine may exist. :

20-40%/LOW. Necessities for the short-term sustainability of the desired system
objectives during the lifetime of the envisaged investments are incorporated. Irregular
feedback from the existing local community, the future beneficiaties, the separate
agencies and individuals in those agencies, the local and national politicians, the
consuitants and donors with respect to the desirability and acceptability of the: most
important desirable system objectives takes place. Broad rules support this decision
making,

40-60%/AVER AGE: Priorities for the short- and long-term sustainability of the desired
system objectives during the lifetime of the envisaged investments are considered.
Regular feedback from relevant parties like the existing local community, the future
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beneficiaries, the separate agencies and individuals in those agencies, the local and
national politicians, the consuliants and donors with respect to the desirability and
acceptability of (for them} relevant system objectives takes place. The preferences and
requirements of these groups with respect to the system objectives areconsidered. Rules
support important aspects of this decision making, e.g., the determination of the district
and national social and economic opportunities for the investments.

60-80%/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 to 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 short- 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 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. Alirelevant preferences and requirements of these groups with
respect to the system objectives are incorporated. Balanced systems of mutualty attuned
procedures support this decision making.

STRATEGIC CONCERN: FEASIBLE SYSTEM OBJECTIVES

0_20%/VERY LOW: The assessment of the feasible system 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 or
beneficiaries regarding the appropriateness of the feasible objectives. The mutual
influences between different feasible objectives as watershed management, dam sites,
command area, suitability of soils, water delivery concept, water duties, cropping
patterns and intensities, maintenance, settlement, and environment are not considered;
mono-disciplinary feasibilities dominate the decision making. No rules exist regarding
the determination of the feasible objectives but a certain routine may exist.
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20-40%/LOW: Necessities for the short-term sustainability of the feasible system
objectives during the lifetime of the envisaged investments are incorporated. Obvious
experiences of relevant agencies, publications, local communities or beneficiaties
regarding the appropriateness and the feasible objectives are processed. Convincing
mutual influences between the different feasible objectives as watershed management,
dam sites, command area, suitability of soils, water delivery concept, water duties,
cropping patterns and intensities, maintenance, settlement, environment, etc., are
incorporated. Broad rules (e.g., steps to be taken, criteria to be used, consultatiors
required, level of agreement of different groups) support the decision making. -

40-60%/AVERAGE: Priorities for the short- and long-term sustainability of: the
feasible system objectives during the lifetime of the envisaged investments are consid-
ered. Regular feedback of important information regarding the appropriateness the

feasible objectives is considered. Directly related mutual influences between: the

different feasible objectives as watershed management, dam sites, command area,
suitability of soils, water delivery concept, water duties, cropping patterns and intensities,
maintenance, seitlement, environment, etc., are considered. Rules (e.g., steps to be
taken, criteria to be used, consultations required, level of agreement of differcnt groups)
support important decision-making processes regarding the feasible objectives.

60-80%/HIGH: Foreseen developments that will affect the short- and long-term
sustainability of the feasible system objectives during the lifetime of the envisaged
investments are considered. Frequent feedback of most relevant information regarding
the appropriateness of the feasible objectives is considered. Important mutual influences
between the different feasible objectives as watershed management, dam sites, command
area, suitability of soils, water delivery concept, water duties, cropping patterns and
intensities, maintenance, settlement, environment, efc., are incorporated. Procedures in
terms of combination of mutually attuned rules support important decision-making
processes regarding the feasible objectives.

80-100%/VERY HIGH: Expected developments that will affect the short- and long-
term sustainability of the feasible system objectives during the lifetime of the envisaged
investments are reviewed and considered, Continuous feedback of all relevant informa-
tion regarding the appropriateness of the feasible objectives is considered. Alt mutual
influences between the different feasible objectives as watershed management, damn
sites, command area, suitability of soils, water delivery concept, water duties, cTopping
patterns and intensities, maintenance, settlement, environment, etc., are incorporated;
Balanced systerns of mutually attuned procedures support important decision-making
processes regarding the feasible objectives. '
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STRATEGIC CONCERN: FUNCTIONAL SYSTEM REQUIREMENTS

0-20%/VERY LOW: The decision making about the functional requirements is ad hoc
and does not foresee the sustainability of these requirements (£.g., in case of crop
diversification, after degradation of parts of the system because of lack of maintenance)
during the lifetime of the envisaged irmigation system or the involved components. No
feedback from 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 to integrate the irrigation and nonirrigation
preferences and requirements of local community, water management staff, politicians,
future settlers, and (national or regional) agricultural interests with the engineering
interests. No rules exist regarding the determination of the functional requirernents. A
certain Toutine may exist.

20-40%/LOW: The decision making about the functional requirements 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 management staff, politicians, future settlers, (national or regional)
agricultural interests, and engineering interests. Broad rules exist regarding the deter-
mination of the functional requirements.

40-60%/AVERAGE: The decision making about the functional requirements consid-
ers 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 func-
tional 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 engi-
neering interests. Important decision-making processes regarding the functional re-
quirements like the number and sites of intermediate reservoirs, the determination of
peak irrigation requirements to certain subsystems, the required controllability over
water flow, etc., are supported with rules.
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60-80%/HIGH: The decision making about the functional requirements considers
foreseen developments 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 experiences of the local community and the managing agency
regarding the functional system requirements are considered. The decision making
about the functional requirements incorporates important influencing factors in terms
of irrigation and nonirrigation preferences and requirements of local commumity, water
management staff, politicians, future settlers, (national or regional) agricultural inter-
ests and the engineering interests. Most decision-making processes Tegarding. the
functional requirements like the number and sites of intermediate reservoirs, -the
determination of design and peak irrigation requirements to certain subsystems, the
required controllability over water flow, etc., are supported with combinations of
mutually attuned rules.

BO-100%/VERY HIGH: The decision making about the functional requirements
considers and reviews expected developments 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. All relevant experiences of the local community
and managing agency regarding the functional system requirements are considered. The
decision making about the functional requirements incorporates all influencing factors
interms of irrigation and nonirrigation preferences and requirements of local community,
water management staff, politicians, future settlers, (nationat or regional) agricultural
interests and the engineering interests. Decision-making processes ‘regarding. the
functional requirements are supported by balanced systems of mutually attuned pro-
cedures.

ALLOCATION CONCERN: SEASONAL ALLOCATION PLAN

0-20%fVERY LOW: Seasonal allocation planning regarding water duties, cropping
pattern, cultivation calendar, irrigable area and cultivation risks for different subsystems
takes place ad hoc, A certain routine may exist. Few rules guide this planning. Related
decision making by the Department of Agriculture, the water users and the maintenance
planners are not considered. Performance evaluation through complaints:

2040%/LOW: Seasonal allocation planning considers to some degree the available
supply during the season for the different subsystems. Cultivation risks are not
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quantified. Rules of thumb are used for the seasonal assessment of supply and demand,
and allocation planning. Convincing influences of decision making by the Department
of Agriculture, the water users, the politicians and the maintenance planners are
incorporated. Performance evaluation through complaints and registration of final
seasonal plans.

40-60%/AVERAGE: The available supply during the season for the different subsys-
tems is assessed and priorities are made regarding the allocation parameters (i.e.,
itrigable 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 some degree 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 evalua-
tion is through registration of final plans and comparison with important earlier
experiences, and regular monitoring of aclual implementation.

60—-80%/HIGH: The available supply during the season for the 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 subsystemns and the overall system. Cultivation risks and water duties
for subsystems are quantified. Procedures of mutually attuned rules support this
decision making. Tmportant influences of decision making by the agricultural depart-
ment, the water users, the politicians and the maintenance planners re garding the
different subsystems are incorperated in the matching of supply and demand. Perform-
ance evaluation is through comparison of final plan with earlier experiences for the
different subsystems, and frequent monitoring and evaluation of actual implementation.

80—100%/VERY HIGH: The available supply during the season for the different
subsystems is assessed and priorities are made regarding the allocation parameters,
considering and reviewing expected developments during the season and their conse-
quences 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 the different subsystems are incorporated in the allocation decisions.
Performance evaluation is through comparison of final plan with earlier experiences for
all subsystems, and continuous menitoring and evaluation of actual implementation.
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ALLOCATION CONCERN;: IN-SEASONAL ALLOCATION - -

0-20%/VERY LOW: Little effective planning of the in-seasonal.allocation is dane;
actual in-seasonal allocation with respect to operational targets for convéyarios and
distribution, cropping pattérn, cultivation calendar, irrigable area and cultivation figks
for different subsystems takes place ad hoc, while incorporating urgérities A’ ébi‘tain o

routine may exist. Few rules guide this planning. Decision making by the water users”

and the Department of Agriculture is not considered in the official allocation deﬁsmns,
if any. Gate tenders determine to a large degree the actual allocations; wherebycﬁm_ .
the conveyance atong the main system is neglected. Performance evaluationis through -

complainis. No reliable or effective feedback to higher hierarchical levelsotithe Hotual-

realization of the operational targets for distribution and conveyance for the dlffewﬁt e
subsystems. . S

20-40%/LOW: Short-term planning of in-seasonal allocation considering necessities
and urgencies. Rules of thumb are used for the in-seasonal assessment of supply and
demand, and allocation planning. Convincing influences of decision aking by the
water users, the Department of Agriculture and the politicians for dll’ferentsubsysmms-'

are incorporated. Gate tenders take allocation decisions partly ' mdependenﬂy, and
partly on instructions. Operational targets for distribution and conveyance oy for
urgencies separately considered. Performance evaluation s through' eomplaxrl cand
registration of final allocation plans (i.e., water schedules). Feedback on realization of
the operational targets for distribution and conveyance for the differerit- subsystsms )
takes place for obvious points in the (sub)system. e :

40-60%/AVERAGE: Regular (e.g., weekly or biweekly) planning of .in-scélsémﬁ :
allocations. The consequences of allocation decisions on future expectations are to some.

degree considered. Foreseen supply and demand changes during réalization vf ihe. - -

operational targets for distribution and conveyance for the different subsyslemsm
considered in the allocations. Rules support this decision making. Impommtarmfor :
conveyance fo the tail end of the main canal and other important fubsystems: sre
incorporated in the matching of supply and demand. Directly related decision makmg
by the water users, the Departrnent of Agricuiture and the politiciahs are considerei for
the matching of supply and demand. Gate tenders take allocation: dec;sluns whwh
conform to water schedules and related instructions. Performance evaluationis thmngh' :
the registration of water schedules and comparison with important earherexperiences,
and regular monitoring of actual implementation of most imporfant operational targets.
Regular feedback of effective rainfall for most important subsystems is considered in
allocation schedules. Experience with allocations is laid downin records{¢.g., databasc
seasonal reports).
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60-80%/HIGH: Planning through frequent scheduling of allocations to different
subsystems. The consequences of allocation decisions on future expectations are
considered. Foreseen supply and demand (e.g., probable effective rainfail) changes
during realization of the operational targets for distribution and conveyance for the
different subsystems are considered in the allocations. Combinations of mutually
attuned rules support this decision making. Most relevant decision making by the 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 related 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 is
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 schedules. 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 the different
subsystems are reviewed and considered. Most sudden demand changes are thus
covered in a consistent and reliable manner. Balanced systems of mutually attuned
procedures support this decision making. All relevant decision making by the water
users, the Department of Agriculture and the politicians are incorporated inthe matching
of supply and demand, Performance evaluation is through continucus 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 to opera-
tional methods and plans take place; they are established ad hoc and hardly foresee the
consequences for upstream and downstream water levels in the main system. No rules
support this decision making, but a certain routine developed through on-the-job
experience may exist. No feedback takes place regarding operational methods used.
There is hardly any coordination of the operations of different structures 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 is by complaints and by
some monitering of time spent.
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20-40%/L.OW: Some preparation and calculation with respect to opemuonalmeﬂi )

and plans are done by supervisors (e.g., determination.of approximate time d:size o
tlow variations along the main system). Necessities with respect to the
resulting upstream and downstream water levels are considered i
methods and plans. Irregular feedback takes place regarding the
experiences with operational methods and stabilization. Convmcm_g
operations of the different structures along the main system on the stab 1i
levels are mcorporated in the different operanonal methods Bmad

workls done partly by gate tenders themselves, partly by their superv;ag__ eifo
evaluatwn is by complaints and by monitoring of time spem by: superytso;z 5

considered in the operational methods and plans.,
regarding the important experiences with operational methods Relevam
the.operations of the different structures along the main system on! the;
incorporated in an operational plan, Rules support this decision making,
for the. operations is calculated by means of historical data. Division.
through tasks and instructions. Performance evaluation is by regul
actually implemented operational methods and time spent by supew1 o, .

60—80%/HIGH Systematic preparation and calculation of operatmnai ' pcls =
plans by special staff. Frequent feedback takes place regarding practiced operancnal )
methods and resulting water flow regulation. The operational plai’ | o
control structures that influence water flow regulation along the main system Com- S
binations of mutually balanced rules support this decision making in all subsysieins.
Time required for the operations is calculated, partly by means of callbrated ;
Division of work is done through tasks and instructions. Part,ot};ﬂ;e
constitutes standard operational methods. Performance evaluation is by mon and
evaluation of actually implemented operational methods and companson of fim spent_ .
with porms. : -

80-100%/VERY HIGH: Complete systematic preparation and calculan
tional: methods and plans by special staff. Most operatlonal miethi
standardized. Expected developments regarding upstream and d
ievels are reviewed, evaluated and incorporated in the operational meghod
feedback takes place regarding practiced operational methods and resuhm
and levels. Balanced systems with mutually attuned procedures suppo “th
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making in all subsystems. Calculation of time required for the operations is based on
unit time calculations (e.g., UMS). Performance evaluation is by monitoring and
evaluation of actually implemented operational methods and time spent.





