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FOREWORD

This Handbook on 'Irrigation System Operation Practices' has
been developed on behalf of the Irrigation Research and
Management Improvement Organization, Central Water
commission, Govt of India and the United States Agency for
International Development under the Irrigation Management and
Training Program of the Water Resources Management and
Training Project (WRM&TP) No.386-0484.

The WRM&T Project is Jjointly sponsored by the Government of
India and the United States Agency for International
Development. At present eleven state governments and four
universities are participating in the project. The goal of
the project is to achieve increased production from irrigated
agriculture through improved performance of irrigation

systems. The primary means to be adopted are training,
research, technology transfer, and organizational and
procedural changes. The state governments have established

Water and Land Management Institutes (WALMIs) or Irrigation
Management and Training Institutes (IMTIs) for this purpose.

A major component of the project is development of
interdisciplinary training and enhancement of management
capabilities of in-service personnel. Curriculum development
and preparation of training materials are important means for
providing the required training. For this purpose,
curriculum development workshops participated by faculty of
various state training institutes and departmental officers
are conducted on selected topics with the assistance of
LBII/WAPCOS. Irrigation 8ystem Operation i1is one of the
topics identified by the institutes for development of
curriculum and training materials.

Water and Land Management Institute (WALMI) Uttar Pradesh
came forward to organize this Workshop which was held from

April 6-18, 1989 at Okhla. Faculty of various project
institutions, including WALMI U.P., officers from U.P.
Irrigation Department and LBII/WAPCOS consultants

participated in the Workshop and in the curriculum
development process. The WALMI UP Director, Mr. S.P. Jain,
Associate Director, Dr. K.P. Jain and the faculty members who
organized the Workshop and the faculty of different
institutions who participated in the curriculum development
efforts deserve a mention, their assistance is acknowledged.

It i1s hoped that this document will be useful to the faculty
of STIs and the in-service professionals concerned with
management and operation of irrigation systems. Suggestions
and comments on this Handbook are most welcome and these will
be suitably disseminated.
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Executive Summary

This Handbook on 'Irrigation 8ystem Operation Practices' has
been developed to bring in a scientific approach and
homogeneity in the practices in the country. For increasing
agricultural productivity from existing irrigation systems,
improved operation of the systems has a major role to play
coupled with timely maintenance of the systems. The handbook
has been divided into nine chapters keeping in view the
various aspects which will make an operation plan effective,
efficient and acceptable. The aspect of Users Inputs and
Needs has been given proper recognition in developing these
chapters.

Chapter I describes the water-resource scenario of India,
assessment of utilizable quantity of water by different
authorities within the limitations of physiographic
conditions, socio-political environment, legal and
constitutional constraints and the technology so far used.
while pointing out that increasing demands for other than
irrigation may soon cause a strain on water resources it has
been stressed that improvements in management for better
agricultural yields with reducing quantity of water should be
the course henceforth.

The utilizable quantity of water is estimated to be 700 km3,
the estimated ultimate irrigation potential is 113 mha from
all sources. The irrigation potential created by systematic
efforts is not being fully utilized and the gap is rather
disturbingly increasing. The gap in 1985 was assessed to be
6.9 mha.

several factors responsible for the increasing gap have been
enunciated e.g. non-availability of water, lack of micro-
network and land levelling/shaping, agronomical factors, etc.
It has been emphasized that systematic and realistic planning
and implementation and introducing better management
practices are very vital to narrow down the gap.

Chapter II deals with irrigation system components, existing
operation practices in Northern, Southern, Eastern and
Central Zones. In Norther Zone =~ the operation is 'supply
based' where canals are run on rotational basis according to
predetermined schedules, while below the outlet 'Warabandi'
system of water distribution is followed. On medium and
minor projecte, canal running schedules for each crop season
are decided by Water Distribution Committees.

In Central 2zone - 'Rigid Shejpali' system is followed where
applications are invited from the farmers and the Canal
Advisory Committee decides the total area to be allowed
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water. Farmers' applications are sanctioned either to
irrigate the full or reduced area as per availability.
Schedule of operation is prepared and publicized indicating
the channel flows in the weeks of the season.

In Southern Zone - The District Collector convenes a meeting
of the Irrigation Engineer, Agriculture Officer and prominent
farmers to decide the opening date of irrigation system and
its running program. On bigger systems, this exercise is
done at Government level. The systems are opened for the
season after due publicity. Continuous flow is maintained in
channels specially for paddy (rice) - during its puddling and
transplantation period, subsequent supplies are made by turns
till maturity. For irrigated dry crops, supply is
intermittent - generally 10 days 'on' and 10 days 'off'.

Below the outlets, there is no established Warabandi system
1ike Northern Zone but a notional distribution practice by
turns among various holdings 1s prevalent. Disputes are
settled mutually by the farmers with the help of social
pressures.

on tank systems - there exist formal or informal committees
at village level to manage operation. An 1irrigator-
agreeable to all - called 'Neerkatti' is engaged by the
beneficiaries to distribute water to various holdings.

In Eastern Zone - The practice of submitting applications by
the farmers for supply of water for short/long-term lease
exists. Junior Engineers check them for 'earthen bund'
around fields to check wastage of water and that 85 per cent
of farmers in the block have applied for water. The Junior
Engineer recommends them to sub-Divisional oOfficer for
sanction. pivisional canal oOfficer sanctions the long-term
lease for water. The agency of 'Lambardar' or 'Sattedar',6 a
representative of group of farmers in the Chak or a block of
Chaks, exists who assists in getting applications,
measurement of irrigated areas, reporting misuse of water,
distribution of demand slips among farmers and in
investigation of complaints, etc.

In Bihar, 'Tateel' system of water distribution is followed.
In this the opening and closing time of the system is decided
by the sSuperintending Engineer Incharge or the Executive
Engineer and notified through pamphlets. 'on' and 'off'
periods on channels vary from system to system as per
judgement and past experience of Superintending Engineer/
Executive Engineer regarding availability of water. Most of
the big irrigation systems 1in the state are 'run-of-the
river' (diversion) systems and water availability is
fluctuating.
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In this chapter, the objectives enshrined in the National
Water Policy-1987 relevant to system operation, reproduced
below have also been highlighted.

i) water allocation to be with due regard to equity
and social justice,

ii) reduction in gap between potential created and
utilized, and

1ii) involving farmers in various aspects of water
management.

The options for approach to preparation of improved operation
plan have been described to focus ‘'site specific' plans for
each system under 'scientific approach’'.

The variety of operation methods in vogue in the country are
also contained in this chapter e.g.

i) running the. canal system . continuously £for the
designed basg period,

ii) running and closing the entire system for 7, 14 or
21 days alternately till the storage lasts.

iii) running the main canal full or partial and running
the distributaries and minor full by rotation,

iv) dividing the command into zones and supplying water
to separate zones by turns,

v) supplying water to the whole command with less
depth of waterings,

vi) by reducing flow period in mains by increasing in
their discharge capacity,

vii) volumetric method.

Chapter III deals about the knowledge and background
nformation which the System Manager should gather for
preparing a realistic operation plan, like physical and
technical details of the system, climate, topography and
solils. River basin development, availability of surface
flow, status of ground water, drainage status, crops and
cropping activity, design principles of canals, maintenance
needs and implementation, feedback from farmers, status of
communication, statutory provisions and responsibilities of
various functionaries regarding operation of a system have
been also described.
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Chapter IV highlights the various field and hydraulic surveys
required for an improved operation strategy. Use and
maintenance of flow control structures on the system for
operation control have been stressed. Measurement of channel
losses periodically (either by inflow-outflow method or
ponding method) has been emphasized. Unless discharges are
regularly measured and data on seepage losses gathered,
realistic operation plan may not be possible. Emphasis has
also been given for seeking farmer's input 1in system
operation.

Chapter V deals with the Preparation of Operation Plan, the
neeg, objective:s and types of operation plans. The steps
required to be adopted have been listed viz:

i) agssessment of water availability, and

1i) agsessment of demand for irrigation and for other
purposes. Interaction with farmers and agriculture
expert.s on demand have been highlighted.

iii) matching supply and demand with an eye on the crop-water
need and measures

iv) preparing the plan, rotation, grouping, running
schiedules, etc.

For assessing the demands, as stated the need of interaction
with fiarmers and seeking their active participation for
realis‘tic appreciation has been emphasized. Their
prepar;edness and capability to use water and commitment to
follo'w the proposed operation program has been suggested.

Varjous options for preparing an operation plan have been
des cribed - major ones being - projected cropping pattern
barsed, crop growth stage based and crop-water requirement (or
ev apo-transpirat,ion depth) based.

The chapter further deals with matching the supply and demand
when supply is more or equal to demand, when it is moderately
less than demand or when it is much 1less than the demand.
Rotational operation of channels and grouping of channels and
their operation in rotation have been described.

One solved example on preparation of operation plan (North-
Rotation) has been given to illustrate the steps involved.
Typical example each of North, South, East and Central
Regions of operation plan has also been given.
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