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PREAMBLE

ICID and World Bank jointly prepared a "Guide for the Praparation of Strategiss and Manuals on
Planningthe Managemant, Operation, and Malntenance of Irfgation and Orainage Systems” (The
World Bank, Technical Paper MNo.00) thraugh a emall Warking Sraup of ICID with the sssistancs ol
Waorld Bank, This Guide based on sevaral caze studias of various countrias (English Spaaking),
was circulated by tha ICID w0 various Natlonal Committess in 1991 requesting themta hald Mational
Lewel Workishops for indepth discussion and adoption by their respective Countries. The Mational
Committess of Canada and Hungary are uging this Guide and the Guide has even been translated
Into Chinese, Spanish, ltalian and Arabic languages.

INCID Secretanat circulated in Movember, 19081 the ICIDWorld Bank Guide fovarkous organisations
besides individusl expers and Irtemational Orgenisations ke USAID, Ford Foundation, Word
Bank, elc. for their comments about ite sultability for adoption In Indian conditions to be digcussed
In & Matienal Leval Workzhop In February, 1993, Twenly Three Organizsatians and Individusl
eoperis sent dedalled commants on the document which were compiled as pre-sodahop procesdings
and discussed at the Matlonal Workshop held af Mew Delhi in Febnaary, 1882, Thirty Five eminent
engineers from Centrel and State Sovernments, Consulling Firms, international Organisations
such e= Ford Foundation, ICID, Workd Bank and USAID, participated in the workshop and
deliberated on the document in the light of DEM practices in vogue in differeat parts of the couniry,
Whila adopling the decument a5 a global guide, the workshop recommendead that INCID should
prepare & Mational Guide besed on the Indian experiences; that may be easily undarstandable
aven by Junior Enginears and other lower tevel field functionaries engaged in O&M of irigafion and

Drainage Systema.

INGID Sacretanal look up the work of preparing the drafi Guideright sarmestly, ulilising the services
of Or. §.C. Garg, Ex-Secratary, IS0 with the financlal assistance of USAID under WHRMET Project,
The draft National Guide was discuased by an Advisory Group consasting of select group of 17
experts drawn from Central Water Commiasion, Stale Irfgation Departiments, WAPCOS and other
Consuftancy Organisations and of course, the Nodal Working Group on Operation, Maintenance
and Managament besides INCID Secretanat. The Advisory Group headed first by Shid 7.3, Agarwal
and laier by Shrl Ranveer Ahuja, Enginesrs-in-Chilsf, LLP.Imigation Depardment discussed at
length, all the Chapters in two meatings convened at Dakhi and suggested modifications in various
chapters. As per the recommendations of the Advisory Group, the modified draft was scrufinised
lster by an Editorisl Group consisting of Shrl A.8.Rao, Member-Secrelany,INCID and Chief
consuliting Englneer, WAPCOS; Shrl MK.Narasimiah, General Manager, Consulting Engineering
Sarvices Ltd.; Shri 5.K. Kumar, Convenar of the INCID Warking Group on OM&M & Chief Englneer,
WP, Irrigation; and Shr N.K. Dikshit, Consultant, WAPGOS (India) Limited. The present document
iz tha culmination of the sustalned efforts of the Editorisl Group.

Tha Worlkd Bank Gulde comprising 8 Chapters Is based brozdly on areview of world-wide practices
whila the Matlonal Guide comprising 13 Chapters alms gt ghving exhaustive guldelines for adoplion
taking into account tha present practices in India. Many Chaptess includgd In the World Bank
Gulde were enlarged and modified extensively rastructuring them to suit Indlan conditions. Some
new Chapters have aiso been added which include Statutory Acts, Hules mfl Policies; Managarmsani
Information Systems (MIS); Communication Network; Training; and Computerization which are
vital fo make any plan of cperation and malintenance (POM) comprehansive.

S/8hri B.C. Garg, R.5. Agarwal and Ranvesr Ahuja, M.K. Narasimiah, SK. Kumar and &l the
Members of the Working Group an OM&M and Advisary Group have made valuable contributon
towards this important and useful documeant. Shri A5, Rao, Membar-Secratary, his coleagues in
INCID Secretariat and Shri N.K. DEshit have indeed done & commendable job in bringing out this
National Guide. Special thanks are due to Shr B. Rajappa, Chairman and Managing Director,



WaAPCOS [bndia) Limied for his keen interest and valuable suggestions from time totime besides
providing ail the infrastructural tacilities to the INCID Secretanat,

A large number of projects have siready besn axeculad and many othars are under construction.
But only a lirnfted few are having systematic plans of Operalionand Mainianance, Kis very essential
that all Projects, big or small should have proper POMs, which are essential for improving (e
performance to provide betterserve 1o the water users for higheryields and sustained production.
| arm sure that various Siate Govemments and project Dperating Agencies will be greatly benefited
by this publication in preparing the POMs for major and medium projects to achive efficient and

optimal funcltioning of the imigation systems:.
A SR nf'-_j___,

Date : 05.02,1004, (M.E. Reddy)
Secretary, MOWH &
Place : NEW DELHI Chairman, INGID & CWE
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CHAPTER 1

SCOPE OF PLAN OF OPERATION AND
MAINTENANCE (POM)

DEFINITION OF POM

The Plan of Operation and Maintenance (POM) is the management plan of an
irigation and drainage (180) system. I comprises a permanent set of documents
and Instructions, organization charts, work procedures and rules (inciuding
coordination with other disciplines), programmes and schedulas. It is 1o ba
clearly understood that POM is NOT a rule book; it is a framework of broad
guidaiines. POM requires updating during project implementation (refar para
1.6). It may have lo be revisad in the post-implementation period of the project
in the light of advances in sclance and technology, management lechnigues
(such as computerization, automation, oic.] and the experience gained over
the years In operation and maintenance of the aystem (refer para 1.7). The
FPOM should have readily awvailable complete Information/statements for
reference and guidance al every level in the project organization.

OBJECTIVES OF POM

These are :

* 1o achieve stipulated levels of project services including maintenance at
minimum achievable cost; and optimum use of canal water.

* {p provide detalled O&M guidelines during varous anticipated scenarios
of water avallability, including equitable water distribution upto the tall end
of the system,

* {0 effect efficient coordination of staff, equipment, physical and financial
resources and ralated disciplines, active imvolvement of farmers, elc.

* to establish guidelines to achieve the sel objectivestreating all project
facliittes as integral parts of the projeat.

PURPOSE OF POM

A large number of irigation projects - major (Cullurable Command Area more
than 10,000 ha.), and medium (CCA 2000-10,000 ha) - have been undertaken
and completed in the post-indepandance era at massive public capital investment.
Performance analysis of projects reveals that the contemplated objectivas
and benefite have not been achieved in many cases for varous reasons.
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The purpose of POM is tharefore to specify:
- the sarvices to be rendered by the project
- the responsibilities of the operating ageancy.

- thefunctions and responsibilities of the water users for their active invalvernent,
and

- the sat-up of the O&M organization.

NEED FOR COMPREHENSIVE POM AND PREREQUISITES FOR
ITS PREPARATION

The river and siream fows are community assets. The imigaied agricultura -
an assured means of food and fibre supply - consumas most of the water
which is delivered to the fields by a capital intensive network of channels and
works lad by a slorage dam/wair/barage of a major/madium schemea. Efficient
ulilization of wsater depends on the efficiency of the plan of cperation and
maintnenance of the system. To conserve natural and financial resources, it
is necessary 1o farmulate the plan in as comprehensive @ manner as possibla.

The dalivery system should be capable of providing quantities of waler on
ihe principles of equality and reliability, The ideal object of supplying the right
guantity of water at the nght time would generally be amed at; bul adequacy
and reliabilty in supply would also be desimble. The farmers should be fully
invalved in water management, paricularly at the outlet level.

Various prerequisites fo prepare the POM are :

a) Realistic determination of inflows, which largely depend on weather, into
fhe source (e.g. reservoir) and matching irrigation delvery schedules.

b} Efficlent conveyance sysiam.

¢) Proper determination of overall system lossas and constraints and steps
for minimizing them; drainage and conjunclive use.

d) EMective monitoring of deliveries and efiective feed-back systern.

g) Clear understanding of duties by functionaries and conscientious performance
thereof.

fi Good rapport and regular interaction between system managers and
beneficiaries.

gl Adeguate channel maintenance and propery designed lamper-proof outlets.
h) Good communication systam.

I} Sutable Management Information Systam (MIS).

[} Periodic review of hydrological data.
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PROCEDURE TO FORMULATE POM FOR NEW/MODERNIZATION
PROJECTS

The D&M unit or the designaled agency charged with the formulation of POM
must commence very early in the project planning phase for coordination of
action programma, and should continue through the planning, deaign, construction,
commissioning and operation phases. Prooedure for various phases is given
below :

FROJECT PLANNING PHASE

O&M aspects of a project must be addressed by knowledgeable O&M specialists
in a comprehenglve mannar during project planning like other aspacts, such
as, selection of the conveyance system or datermination of the agricultursl
activities in relation to their costs or training of personnel and farmers.

A trade-off analysis of future O&M cost/capital is of vital importance to indicate
the extent of trade-offs for various planning opfions. This will help In reaching
optimized final decisions as it would clearly indicate the extant of trade-off in
future O8M cosias in planning optione before final decisions are made.

The lengtorm operation and mantenance funclion and iis cos! are directly
affected by decisions pertaining lo the farm services or system components
and facltities.

The folowing points need consideration in the planning phase ;

- ‘the operational feasility of the scheme relative 1o services inlended and
components and faclities selected.

- realistic cosits of operation and maintenance fo  assure confinued
project intagrity by keeping in good health,

the gpeciic O&M [laciliies such as automation, communication,
eguipment,spare paris and supplies.

the acvance staffing and training,and pre-transfer preparatory work of O&M
that must be completed before the project is commissioned. Adeguate
capltal budget provision for O&M during construction phase and sufficient
revenue budget provislon tharaafier must be carefully estimated. In planning
O&M stalf, the existing norms for sections, sub-divisions, divisions, circles,
atc., would need to ba reviewad In the contexd of actual requirements,
keaping In view that the establishment cost is kept to minimum requirad.

The O&M matters that must be addressed during project planning and be fully
reflectad in the project feasiblity report include:

- Imigation, dralnage and flood control services to farmers, villages and
munigipal and industrial (M&] users.
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water aliocations to individual farmers under turn schedule (warabandi)
and other users and any intarim modifications to utiize surplus water
during project bulld-up with appropriate rules for running minimum discharge
and notifications 1o prevent conferring unintended rights 1o use of such
surplus water by the beneficiaries with necessary backing from the lagal
framewark.

role of farmers In determining specifics ol irrigation scheduling and system
pperation and maintenance within stalutory framework.

organizational structure of the O&M unit Including geographical bounds
of the functicnal sub-units.

data collection needs for purposes of O&M, extent of ramote monitoring
gnd control, and basic communicaton naads.

configuration and location of coffices, inspection houses/rest houses,
shops, storage areas and housing.

the complement of fixed and moblle aguipmeant ingluding back-up supplies
and spare parts.

schadule for complation of C&M componanis and facilities, procuremant
of aquipment and supplies, and placing and training staff to meet schedulad
stat-up of operations,

cost estimates of O&M componsnis and facilites,equipment and back-up.
cost esfimates of initial stalfing and final stage of commissioning.

cosl astimates of annual operations including salaries, supplies, utilities,
vehicles and allowance for staff replacament and training.

cost estimates of annual replacement and maintenance of system faciiiies,
equipment and bulldings.

DESIGN PHASE

Aspects of project O&M that are addressed durng planning must be finalzed
during the design phase. These ralale to :

detailing the schama of operation {i. &, regulated supply, canal storaga
requiremant, unregulated supply, remote/on-site control, etc.).

design of the overall conveyance/delivery system.
the control, monitodng and communications system.

the speciic O&M offices, Inspection houses/rest houses, shops, yards
and related features.
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Preparation of procurement documents for the CEM aquipment will have fo
be completed. Al the same fime, new tasks must be started. The specific
O8M matters that must be addressed during the design phase includa:

- procurement documents for the inital complement of O&M equipment,
supplias and spara parls.

- detailad schedule for placing the system into OBM status and relaled
actions,

- detailed cost estimates for annual O&M costs.

- Glaffing of Initial project O&M parsonneal.

CONSTRAUCTION PHASE

Several aspects of project O&M must be pursued during the construction
In addition to those noted undar the design phase, the dominant areas
will be
- Instaling the O&M organization in the fisld.

- gommissioning of project faciities.

- ftranalarring responslbllity from construction to O&M.

Due 1o typical staging and/or phasing of the project completion, construction
could be in progress in some areas, while full O&M could be in lorce in other
areas.

The specific matters thal need to be addressed Include

- finalizing POM and distributing the same together with other documents
to various levels of personnel.

- recrulting, placing and training O&M staff prior to start-up in accordance
with schedules.

- farmer groups, i such are to be encouraged/established, and elected

designated officers for Farmers Organisations at the owtlet/sub-minor/
minor level alc.

- oflentation and procedural meetings with farmer organisations.

- trial operations for performance testing including communication system
intarnal and jolntly with farmers’ organisations, O&M staif and CADA staff.

- tral malntenance - intarnal and jointly with farmers organisations - O&M
Staff and CADA Staff,
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Following commissioning of a new project, the O&M unit should accept full
rasponsibiity for the oparation, maintenanca and manageamant of the compéeted
project components and facilities. Howaver, it is necassary that tha O&M unit
Is involved in considerable preparatory work which would ba considerad in
the formulation of the POM.

Besidas the preparatory work by the O&M unit, several documents are o bea
prepared by other units in the imigation agencies. The documents include :

- Froject Feasibility Plan

- Designer's Criteria

- Designer's Instructions to O&M

- Land acquisition .Instmcﬁinnn for O&M
Detalls of rehabliitation actvites carred out
Construction/Supply Contract Documents

- Details of environmental liabilities to be met

- As-buit Drawings and Manuiacturers’ |nstructions

- Facliiies and Commizslioning Procedures and a report on the construction
problems faced and solutions adopiad therafor.

- Initial Complemant of Equipment and Supplies
- Initial Complement of Staff

- Training of Stafl and Farmers

- Froject complation repor.

Inpuis o these documents will be required from O&M perspective by the Initial
O&M unit stalt entrusted with that responsibility.

Further details of these documents are set out in Annex-l to Chapter 2 : Gulde
to Auxiiary Documants - Project O&M.

OPERATIONAL PHASE

Implementation Action Programme : A clear description, Including timing Is
necessary for activities required ior the phasing-in of O&M of the project.

The issues to be Included are :
-  completion of system components and facilities
- commissioning of components and facilities
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- franafer from construction to O&M
- commancamant of services to sach area
- preparatory O&M tasks, including

detalled work plan

complation of O&M components and facilities
equipmeant procuremant

slaffing and lraining

start-up procedures for services

& &% * F 3

OnNgoing programme
The mattars o be resolved are discussed In Chaplers 2 1o 13 ol the Guide,
POM FOR FULLY/PARTLY IMPLEMENTED PROJECTS

Many a fime, the preparation of POM is undertaken after implementation, for
exampla, of the first stage in casa of a major project or may be underaken
after full implemeantation of a madium or major project. In such cases more
information and data may be available from (a) the siudy and analysis of the
original project proposals, (b) additional field data collected and (¢} performance
of the system since its commissioning. Preparation of POM for such cases
isto be viewed as preparation of POM for new projects. The POM in such
cases wikl have 10 be vary dedailed one requiring thorough update in the light
of advances and new innovations In respect of all O&AM aspects and
racommendationa theraon after discussing thair advantages and disadvantages.

SOME PROBLEMS FOR CONSIDERATION DURING PREFARATION OF POM FOR
PARTLY IMPLEMENTED PROJECTS

Irrigation projects ganarally involve long gesiation penod and this is parlicularly
frue of major irrigation projects ( CCA mora than 10,000 ha). All problams
faced or llkely to be encountered during Invesfigation, planning, designing,
construction, commissioning and operational phases should be stated in the
POM in a8 comprehensive a manner as possible for future reference by project
authorities and by others designaled 1o prepare POM of tha projsct.

It would be useful and important to give the expected tangible benefits acoruing
from tha project alongwith thelr sconomic value and also to list the project
banafits (emvironmental, social, afec.).

The problems as faced or fo be encountered Include, but are not limited o,
the foliowing :

Changes in project features and scopa due 1o inadequale investigations or
change of technology, changes in project personne! including the axperienced
ones, shortage of funds, lack of training to stalf and users, arbitrary delivery
of water by (construction) staff leading to Indisciplinad water use and shortage
al tall end incomplete porions of the systam ftransferrad to O&M staff in case

7
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of en on-going project, introduction of new innovations and advanced techniques
end mathods without examining thair suitabiity and long-term affects, examination
of extensive and Inlensive krigation aspects, nol treating entlre system as one
network but as individual delivery channels, inequilable water distnbution in
time and space, indisciplined water use and inappropriate dalivery programme,
inflaxibility in operation to cope up uture changes in cropping pattern, inappropriate
O&M organization with unreliable and Ineffective communication system and
lack of infrastruchire faciities, slc. slc

POM should clearly indicate the improvements to be carried out in the system
1o implemant the POM cfiectively.

UPDATE FOR SUBSEQUENT PROJECT STAGES

Ofan a major project has to be completed in stages owing 10 resource
constraints. Also a considerabla perlod may elapse between the commissioning
of ona siage. and tha commencemant of planning of the next stage(s).

The experience of actual operation of the initial stage (or stages) is Invaluable
in planning and implemanting the later stages.

All the prefiminary activiles outiined In para 1.5 should be completed in the
sequence listed for the components and facilities involved in the additional
stage by updaling the existing POM.

REVISION OF POM

irigation projects ara dynamic In nature. Wilh the passage of tima, crop types,
cropping patiem, crop needs, irrigation methods & techniques, construction
materials & technigues and water avallability may change. Advances in sclence
& technology, management technigues, research innovations and sometirmes
natural phenomena are the contributing factors. The guidefnes given in the
axisting POM may have to ba systematically upgraded, revised and supplamasntad
from time to time particularly jn light of the changes In waler resources (guantity
and quality), water allocaiion procedures and social and other factors - according
to the requirements, capability, competence and the axperience gained in the
DEM of the projact

SCOPE OF GUIDE

This decument is the national guide for preparation of plan of operation and
maintenance (POM) of irmigation and drainage (&D) systams. To meset that
&nd, the scopa of the Guide has bean arranged In thifleen chaplers to facilitate
systernatic preparation of POM of 1&D systems.



The subjects covered in 13 chaplers are :

Chapter 1 : Scope of Plan of Operation and Malntenance (POM)

This chapter presents POM dafinition; objactives of POM; purpose of POM,;
need for comprehensive POM and prorequisites 1o its preparation; procedura
to formulate POM for new/modemizafion projects; update for subsaquant
project stages;ravision aof POM,

Chapter 2 : Project Description

Chapler 2 presenis general project features and service area; maps of general
and specific fealures; project components and faciilies - water sources,
convayance and distribution system and its sub-systems; protection and other
structures and relaled communication facilities; command area; drainage
system; flood production works; disaster management facliiies; supporiing
infrastructure; existing operation practices in the command; prevalent watar
management; irigated cropped area and collection of irigation charges; D&M
charges; supporting services.

Chapter 3 : Statutory Acts, Rules and Policles

Chapter 3 glves general; constitutional provisions; natlonal water poficy; priorties
for water use;, State lrrigation Acts and Rules; modeld Imigation Bl 18758 of GOI;
adequacy of slalules.

-

Chapter 4 : System Operation

Chapter 4 contains general; detalled operational policy, rules and sepcifications;
irfigation plan - seasonal and annual plan; operational procadures (of water
sources, water disiribution, system schaduling); operating of the canal and
distribution system, safeguarding and security of canal banks, etc; emergency
procedures; operation below outlets - responsibility of, supporting services;
communication; waterlogging, salinity, drainage facilities; groundwatar potential
and conjunctive use of water.

Chapter 5 : System Maintenance and Repairs

Chapter 5 presenis need for maintenance; Development of maintenance wark
plans; maintenance of record plans and drawings; specific maintanance
procadures; specific fealures needing special attention; engineering problems;
budgeting and funding, landscaping: formats and inspeciion/compliance.

Chapter 6 : Organization, Management and Responsibilities
This chapter presents general; essential purpose of the organtzation; management

issues; delaled organizational structure; relationship with other public and
private - organizations; public relations; administration.
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Chapter T : Management Information System (MIS)

Chaptar 7 presents Introduction - general; syslem definilon & Information
naads; content, timing and frequency of reporis: computer based MIS; Manual
MIS.

Chapter 8 : Communication Network

This chapter gives need; types of communication; locations, networks and
sub-networks; combination of diffierent communication systems; operation of
wirsless system; wireless manual, advanced technology.

Chapter 8 : Invecivement of Beneficlary Farmers

This chapler contains background; presant status; nead of farmers involvemant;
ralationship between project and beneficiary farmers: rights and obligations
of farmers; farmers involvemeant in financing and construction of irigation
sysiems; offences and penalties; other services,

Chapter 10 : Training

This chapter presents objectives of training, present status, international
perspactive; training for whom; nead for systematic training; training of farmars;
fraining needs and assessment (TNA); mass training programmas and other
methods; training cantre; affective fraining model.

Chapter 11 : Budgeting and Financing

Chapter 11 presanis genaral; preparation of budget proposals; financing
rellability; special funds; forsign exchange; water service charges.

Chapter 12 : Computerization

Chapler 12 gives Introduction; need for computerization; plan of
computerization; micro computar system; selecting a computer (PC); computer
models; computer formats.

Chapter 13 : Monforing and Evaluation
Chapter 13 gives general, monitoring and inspection visits; evaluations;

parforming evaluations; monitoring formats; record of evalustion reporte and
leasons for the future,
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CHAPTER 2
PROJECT DESCRIPTION

2.1 GENERAL PROJECT FEATURES AND SERVICE AREA

it Is essential for the projact manager and all those invoived with the oparation
and maintenance to ba acquainted with the I&D system. The general features
and service arsa may be describad to acquaint al concernad with the project,
incuding the following:

physical-geographical location, service area, roads, rallways, air links,
utility lines (power, communications), districts, citiss, towns, villages, eic.

project calegory - major or medium

stages of implementation and phases of construction

historical aspects and Irrigation development

socio-economic detals to establsh bench marks

Topography and soils

waterlogged and salt affected areas and other environmental aspects

climate and rainfall, dry spells and drought, relevant meteorological parameters
and gauging facilities

river basin

water resources-surface and ground water (quantity and quality)
water source and canal network lay-out

cropping pattern and farming activities

water requiraments of crops and [migation scheduling on the systam
farmers’ Input for operation plan

acts and rules in brief (with details in a separate chapter).
operation and maintenance status In vague.

project organization (existing and proposed)

population resettlement and rehabilitation

communication status

project cost

any other genaral project area features that will be impartant for oparation
and maintenance of the systam

A



2.2

2.1

2.2.2

12

MAPS OF PROJECT FEATURES

MAPS OF GEMERAL FEATURES

A series ol maps as may be necessary for general features should be included
to :

Indicale

project location In the State on the country map.
lopographic features of catchment and cammand areas
natural drainage lines

soll types (moisiure holding capacities)

isohyels

ground water daiaile

roads. railways, airinks, navigation routes, slc

utility links e.g.power transmission lines, communication lines,
location of cities, lowns, vilages

climate classification

raingauge slations

weather reporting stations

any other goneral project area foatures that will be imporant for O&M
operations

MAPS OF SPECIFC FEATURES

Location maps of specific project features should also be Incorporated. Lay-

outl af the Irigation and drainage sysiem should be placed on these maps
with details of;

water sources
offtaking canals, branches, distributaries, minors, sub-minors, sic
distribution points {Canal regulstors, outists)

water measurement faclitdes (flumes, cross regulators, falls, v-noiches,
elc.)

cross drainage works (aqueducts, siphons, superpassage, level  crossing)
escapas

pumping stations



2.3

* it points
* maintenance shops, workshops, offices
* any other perfinent details

PROJECT COMPONENTS AND FACILITIES

It Is necessary to provide details of all project compeonents that will be operated
and maintained by the organization. The related project facilities that may
affect O&M shouid also be describad, the Iinformation avaliable therafrom will
add to sfficlency and eflectiveness of work. The detalls required for O&M o
the project components and facilites Include

* specific location, acceas;/approach

* main design features

* capacities, sections, flow-charls, elc

* pparating ranges (ncluding whether for multiple usa and if so, then prority
assigned fo different usas)

* sgizes

* unigue features

*  matarials

* construction problems, faced and how solved

* any other pertinent description

Detaded design criteria, geologic reporls, as-bull drawings elc should be

raferenced lo readily lay hand on specific detaile when necassary. (see Guide
to auxiliary documents given at Annex-l),

Broadly, the project components/faclies can be distngulshed as : water
source;, conveyance and distibution system; command area, drainage
system; flood protection works; disasler manageman! system, supporiing
infrastructura.

The ‘heart’ of any irfgation system is the command area or farm sub-system
performing the primary function of crop production.

Some of the specific features of these facilities are listed balow:

13



231 WATER SOURCES
* gstorage dam

* diract diversion (g.g. run-of-the-river schame} or pumping from rivers (e.g.
ficating barge)

* pumping from groundwater aquifers (dugwells, tubewells, filter points, etc.)
* faciliies for mixing drain water for re-use

* recycled waste water with or withoul treatment from various processing
plants and municipalities

These project features should be described in detall in the context of Q&M
aspects, covering the details as given under 2.3,

2.3.1.1 Storage Dam

A broad list of items for a storage dam, which effects regulated releases, s
given below, for example :-

Location; access/approach; catchment; yields Including 75% dependable
yield; storage (PMF, FRL, gross slorage, dead storage, minimum draw down
level, crest level); waterspread erea and population displacement with number
of villages affected; main design featwes covering-spillway (gated, ungated),
earih dam, power dam section, design flood, river sluices, energy dissipating
devices, head regulators/water intake structures, dam sections, capacity and
rating curves of the dam, capacity of feeder channel, if any, etc., etc.

2.3.1.2 Welr/Barrage

Tha fuctuating river flow supplies water to the irigation system as per
discharge in the river. In case of run-cfthe-river schemes (weir/barrage),
regular and timely release of water Is not always possibie. The items for a
weir/barrage in an alluvial tracl will include, for exampie |

Assumed river discharge at the site, Lacey's waterway and loosaness factor,
welr width, sl levels of undersliuce bays and weir bays, number of bays, length
and height of divide walls, piers, fish ladder, length and thickness of upstraam
and down stream floors, sit axcludar, energy dissipating davices, falfing
ghutters and their operation, haad ragulatar(s) - crest level, breast wall, discharge
tables for different gate ocpening under various hydraulic conditions, flood
protection works, weir/barrage regulation, gate operation schedule, etc. elc.

2.3.1.3 Other Water Sources

Floaling barge, ground water aguifer supply. mixing drain water and use of
wasie water

14



23.2

These water sources may be described according to the details given in para
2.3, adding special and unique features in each case as required.

CONVEYANCE AND DISTRIBUTION SYSTEM
The conveyance systom caries water from the scurce to the distributing

channels. This systermn can be divided into three sub-systems and the Important
leatures thereol are :

2.3.2.1 Primary Sub-system

* Head regulator at the uppermost point to release regulated suppiies-
capacities and operating levels need o be mentionad

*  Main canal or a feeder canal taking off from the head requlator at the source
* Branch canals) taking off from the main canal

2.3.2.2 Secondary Sub-system

* Distributaries taking off from main/branch canals (give capacity at FSD
leveis)

* Minors and sub-minors (laterals) take off from distributares (150-700 Ips
discharge capacity), the smaller capacity minors are called sub-minors.
Qutiets are usually provided o deliver water 1o water courses. Outlet is
the last government controd point, normally serving 40 ha block. The
capacity of  an outlet may vary from 30-80 Ips.

Soma outiets may take off from distributaries or even from a branch, aic. which
are called direct outlets.

2.3.2.3 Tertiary Sub-system/Micro System

2.3.3

Water courses and fleld channels supplying water o the command are cafled
tertiary sub-system or micro system. These are usually built and maintained
by the famars themselves. The Government of India has lalely directed that
water coursas and field channels be bullt by State Government upto 5-8 ha

sub-blocks al the project cost 1o be maintained by the farmers. These are
lined in many cases to reduce seepage losses (here description may ba givan
in terms of para 2.3).

CONTROL AND OTHER STRUCTURES
* head regulatomn

* cross regulators

* gt excluders/ejectors

* drops/falls

15



* gacapes

* loval crossings

* super passages

*  agqueducts

*  tunneis

* gyphons (drainage/canal)
* measuring strucluras

* pump stations

* pipe lines

* wmouts (outlets)

* bridges

* miscellaneocus structures like bathing ghats, cattle ghats, silt fraps, etc.

These and other perdinent struclures may be described in terms of para 2.3.

2.3.3.1 Related transmission and communication faciiities

2,34

2.3.5

16

Tha adequacy of communication faclites has to be indicated alongwith the

progosed measures to improve the facilities. Autornation/Semi-automation,
i Intreduced.should bea mentionad too.

COMMAND AREA

” Soils and their irigabdity data and classification :
4o Gross Command Area

o Culturable Command Area, hrigation Intansity, etc.
DRAINAGE SYSTEM

" surface drainage

i sub-surface drainage (horizontal drainage)

. tubewells (vertical drainage)

biological drainage (growing high water consuming plants)
- wataer entry structuras along drains

" outfall facilities

. pump stations

" main draing, lsteral drains, field draing



23.8

2.3.7

2.3.8

These and cther pertinent features may be described in terms of para 2.3,

FLOOD PROTECTION WORKS

* bank groynes

*  spurs

*  revetments, elo.

® marginal embankmenis with adequale drainage arrangement.

Dascription of their and other pertinent features may be given In tarms of para
2.3.

DISASTER MAMAGEMENT FACILITIES

* breach controd arrangemants

* fipod warning systam

* cydone waming sysiem in coaslal regions
Thek description may be given in terms of para 2.3.
SUPPORTING INFRASTRUCTURE

* roads, raiways, allinks, etc.

* borrow pit area detalls

*  utility lines

* maintenance and repairs' shops

* material storage areas and warahouses

* offices

* equipment yards

*  weather reporting stations

*  hydromet system

* spare pars depots, eatc.

* agriculture support genices and markets (support services include, ag.,
alectrical and mechanical repair shops, fertiizer, sead, pasticide, authorised
seling agents, banking facilities).

* processing centres for produce (e.g..crops, oilseeds, cotlon, etc.)

These may be described In relation to OBM aspects

17



2.3.9 EXISTING OPERATION AND MAINTENANCE PRACTICES IN THE COMMAND
- Planning/design/construction slage - proposed practices in Drial.
- Commissioning stage - status and proposed practices in briat
Cperating stage - status and defalied guidelnes

2.3.10 PREVALENT WATER MANAGEMENT
* Stafing pattern for O&M, s adegquacy

*  procedure of taking over of irigation management by O8M wing from the
construction wing.

* notification for irrigation

* closures

* Imigafion scheduling (water raleasas)

* research functions of D&M stall

* training including farmer's training and education.
* monitoring and  evaluation

2.3.11 IRRIGATED CROPPED AREA AND ASSESSMENT/COLLECTION OF
IRRIGATION CHARGES

2.3.12 O8M CHARGES - APPROVED RATE, ACTUAL RATE AS WORKED OUT,
ETC.

2.3.13 SUPPORTING SERVICES
* CADA

* (rher organizations and depariments including farmers organizations, if
g6t up or proposad to ba sel up.

2.3.14 ANY OTHER DETAILS - which will assist the project manager in knowing the
system better from CO&M view point.

Add ralevant description for each Hem under paras 2.3.10 to 2.3.14 from the
view point of OEM of the project.
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3.1

3.2

CHAPTER 3
STATUTORY ACTS, RULES AND POLICIES

GENERAL

(I} I is useful and important 1o have knowledge of the statulory provisions
in the acts, rules and policies framed thereunder for operation /water
digtribution In an I&D systam.

(il) Planning, design, construction, operation and maintenanca of major and
medium Imigation projecis are carried out by State Govemments who
undertake such projects after clearance by the Planning Commission and
tha Cantral Government including clearance from Ministry of Environmant
and Forests which is now mandatory. All Central lcan assistance is subject
to these requirements and this enables the Central Government to coordinate
and guide the pattern of irrigation development in the country, keeping
in view the inter-state allocations of river walars ate,

(It To reguiate the use of water, policias & procedures, rules & statutes /Acls
aré necéssary. These are effected through enactment of Laws and Acta
by the Central/State Govemments. Guidelines and manuals are issued
describing functions, duties and responsibiliies of various agencias,
depariments, officers and the baneficiaries.

CONSTITUTIONAL PROVISIONS

(I} Promotion of wellare of all with a declared bias in favour of naglected
and waaker sactions of the socisty is stipulated in the Constitution of India.

(ll) Water resources development for Irrigation, flood control, elc. s the
responsibility of the States as I is Included as a State subject In the
Constitution,

(i} Forinter-state rivers, the union govemment can legislate, with the agreament
of the concarned Siates, on their water rasources development (Ar.252).

(iv) The Central Government has been charged with the responsibility of
regulation and developmant of intar-siate rdvers and river valeys 1o the
axtent to which such ragulation and developmeant under the control of the
Union is declared by Parament by law 1o be expedient in the public interest
(Emtry 56 of list 1),

(v) Right of a State in water : (i} The only right of the State is the right to
use water; (i) This right is sovereign in character; (il The right is subject
to the right of riparian to get the customary quantity of water; (v) State
s required to notify regarding s desira to use river water for public

19



purpose; {v) Ownarship of groundwater rests with the State and the right
therato cannol be acquired by prescription.

3.3 NATIOMAL WATER POLICY, 1987

For orderly development o waler resources to meel the growing needs of food
and fibre for the fast increasing population and to be in harmony with the
integratled developmant of natural resources, environmental quality and ecological
balanca, tha Union Govamment has formulated a2 National Policy In 1987,
This policy lays down some impartant provisions for improvement of O&M of
irfgation and drainage systems. (Sea Annex-Il for relavant extracts of National

Water

Palicy, 1887).

3.4 PRIORITIES FOR WATER USE

(i} Tha Stata Governmant should decide priorities in watar usa, imigation Is
the biggest user of waler (70-80% of diverled waler), The various types
of demands on water (with generlly assigned prionties) are ;

™

-

drinking/domestic

agriculture (Irigation)
municipal and Industrial (M&I]
power genaration

plsclculture

environmental

gl extrusion

flood moderation, alc.
downsiream statutory releases

These requirements except for irigation may be worked out and accounted
for in the total avallable supply in the order of priceity to determine the

quantity available for imigation purpose,

() Water for non-agricullural uses : A legal agreement should be - entared
into with the concarnad agency, speliing out the obligation and responsibilities
of tha concerned agancy.

3.5 STATE IRRIGATION ACTS, RULES AND POLICIES

(1) Irigation Acts and Rules exist in various States. An available list of
Acts/Rules relsling to water management in diferert regions, & the
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3.6

(i)

(1ify

States in which these are prevalent {with some modifications) s given in
Anres-1|

H.B. THE STATE GOVERNMENTS MAY SEND THE INFORMATION TO HELP INCID TO
UPDATE THE LIST

Some States have constituted Water Distribution and Maintenance Commitises
[viz. Village Service Area Committees (VSAC), Project Lavel Water
Management Committeas [PLWMC), Water Management Assoclations
(WMA), Canal Advisory Committeas (CAC), Water Users Associations
(WUA), Water Cooperative Societlas (WCS)]. These Committess decide
water distribution programme, cropping pattern and intensity for the particular
season as well as undarake maintenanca of on-farm development (O.F.0.)
WOIKE.

Relevant detalls of O&M aspects may be presentad fromihe Acts and Rules
while preparing POM of a praject.

MODEL IRRIGATION BILL 1976, GOVERNMENT OF INDIA

The Irrigation Commission 1872 noted multiplicty of stalutes covaring varous
aspacis of imigation management and administration and recommended unification
and simplification of laws relating to irigation.

The draft Modal Irdigation Bill 1878 s in pursuant to the above racommandation
and was commended to the State Governmenis by the then Ministry of Irngation
for consideration (Model Bill Is al Annex - V). The maln provisions of the Bill
relate 10 :

(a)
{b)

{e)
{d)
{e)
{h
=]
th)

Application of water for public purposes

Construction and mainianance of iirigation works including water coursas,
field channals and drains

Regulation of Irrigation Supplies

Lavy of water rates and betterment contribution

Reguisition of labour and materlals in emeargency

Satllement of disputes

drainage, and

protection of irrgation water Including offences and penaities.

MN.B. STATE GOVERNMENTS MAY CONSIDER EMACTMENT ON THE BASIS OF THE
MODEL IRRIGATION BILL 1976 IN THEIR STATES TO UPDATE THE EXISTING ACTS
WITH SLITABLE AMENDMENTS IN THE INTEREST OF IMPROVING WATER MAMAGEMENT.
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3.7 ADEQUACY OF STATUTES

(I} There should be an adequate provision in the statutes for protection of
irrigation works against unauthorised use or damages, enforcement of
discipline among beneficiaries and immunization of officers against legal
proceedings for thelr actions taken in public interest 1o protect irigation
waorks and ansura planned water supply. Detalls of clavse 430 of the Indian
Penal Code regarding punishmant for damaging and obstructing the canal
systen may be Included.

(If) The existing statutes should be examined for thelr adequacy 10 enable
efficient and effective C&M of the gystem; sultable recommendations may
be made for modification thereto and included after appropriate approval.

(lify Emvironmental policies relating to irmigation and drainage may be included.
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4.1

4.2

CHAFTER 4
SYSTEM OPERATION

GENERAL

i

(i)

(i)

(v}

(v)

(wl)

This chapler will provide specilic, concise but detalled Instructions for
the operation of the irigation system as il is to be used predominantty
by cparators In the field, and thelr supendsors and managers.

It will provide a formal documentation of operational procedures to
aesiet In effective day-io-day operaticn, as well as providing a basis for
long-term review and evaluation of policy and operaticnal practices in
the light of operational experiance.

Two tundameanial factors will influence the content of these Instructions:

- the method of water allocation and distribution adopted for the
gysterm;

- the technology adopted for watar contral within the distribution system.

Az mentioned in Chapter 1, para 1.5-Procedure to formulate POM....,
essential features of project operation would have been addressed
during the planning, design and construction phases.

it foliows iherefore that the detalled instructions in this chapter should
ba compatible with the design features of the project facilities.

There are a number of activities to be addressed in the formulation of
Systern Operation rules, which could be grouped under the following
headings :

* Detaded Operational Policy, Rules and Specifications;
* Irrigation Plan (Seascnal and Annual Operating Plan);
* Operational Procadures

* Emergency Proceduras

* Operations below Farm Outiets

DETAILED OPERATIONAL POLICY, RULES AND SPECIFICATIONS

The essential specific policy guidelines and general operating criteria which
system operators must take Into account in determining detalled operational
proceduras should be Included.
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4.3

These aspacts should be delalled, whare necessary, for oparation purposes
from the relevant information contained in Chapter 2 : Project Description;
Chaptar 3 : Statutory Acts, Rules and Policies; and Chapler 6 : Organization,
Management and Responsibilities.

Thesa should include such mafters as :
¢ Water Sources
any legal kmits fo water availabliity for the project purposes

- any water sharing agresment(s) with riparian state(s), intemational
joimt rver commisslons or International agreements/treaties;
arrangamanis

*  Priorities for delivery during

- normal availablility frem sources

- regtricted avallabilty from sources
* Categories of demand to be mat

- project requirements

- plsclculture

- pOwar genseration

- it extrusion

- flood moderation, wherever provision s made In the reservolr for
regulation.

rural, municlpal and Industrial requiraments
- anvironmantal requiremant
- recreation requirement

» Requiramants for 'passad-down-river’ flows to meat ripardan entitiemants
(downstrearn commitied uses), or entitlement of downstream projects
or waler usars,in terms of either flow rate or water levels and quality
to ba maintained.

As an example, general operating rules alongwith an operational policy as
framed by WAPCOS are given in Annax V,

IRRIGATION PLAN - SEASONAL AND ANNUAL

(1)  This section of the POM should provide specific instructions for preparing
seasonal/annual irrgation plan Including mid-plan corections, operation
ol canal systemn (main, branch, distributaries and minors/sub-minors)



(1)

and adfustment for discharges in main/branch canal. Initially, water
requirements for each month of the crop season ars worked oul on
an assumed cropping pattemn. The channed design capacily s determined
giving dues weightage o the dimatic condiions and watering depths
for the crops. These capacities are listed in lerms of percentage of
the peak requirement termed capacity factors, which iorm the basis to
run the channels. Duration of running a channel is, howevar, varlabla,
Due to these capacity factors, the canal rotation becomes essenilal.
The channeis should aftain the governing levals so that outlela can
draw their share of water. The objective of the axercise i5 to maich
the waler demand with the supply as closaly as possible, This exercise
is generally complex. The use of computers would be helpful. The
complexity of the process vanes from case to case depending on the
scopa for adjusting and maiching water supplies to meet the demand.
The plan should contaln measures to mitigate drought conditions by
maximizing production per unit of available water and also adepting
agriculiural policy to emphasize growing of drought-tolerant crops.

The preparation of the irigation plan includes the following main steps:
* Estimation of water supply

. kharil season
rabl season
= hot weather
- two seasons for two seasonal crops
-  perennial

* Estimation of water demand of the users (derived from cropping or
demand pattarn)

* Applieation of appropriate water allocation criteria and proceduras;
farmars' involvament

* Matching supply and demand

Estimation of water supply has lo be realistic for determining the water
avallabllity; the hydrology of the area has to be properly analyzed to
arriva at a raliable estimate of inflows. For major storage schemes or
diversion works, hydrological studies are carried out based on long-
term historical data.

For medium projects on smaller streams for which data are often not
available or if aveilable aro scanty, empirical formulae are used such
at

* Binrie's percentages (Madhya Pradesh)
¥ Barlow's tables (Uttar Pradesh)



(Iv)

(v}

* Inglis and De-Souza formulae (Maharashiral
* Strange's tables (Maharashtra)

The annual/seasonal water yields are worked out from rainfall data for
a number of years. Thase compulations can be arranged In descending
order to determina the dependability (75%, or mora or less than 75%).
For erratic rainfall pattern the commonly adoptad deeign criteron is
basad on maan flows (50%) for better camyovar of watar for lean years,
particularly for drought prone areas.

The water demand Is essentlally determined elther by the expectad
cropping pattem, or allocalon criterla and procedures In water shorage
situations, Of various oplions to computs water requirements(Cropping-
pattam based, crop-water regquirement based, growth-slage based,
depth based), the most common method praciised in the country is
cropping-pattern based method. This means supplying water as per
parameters adopled at the time of formulation of the system. It may
be at variance with realities for which efforte should be made o improve
the sysiem so that to some extent crop water requirement ls also
realised.

Allocation criteria such as dllocation of water for soclal justice and
equality (equitable watar supply], promotion of optimal cropping pattern
and Ifrigation Intensity, maximum production per unit volume of water
or per unit area elc, may be clearly mentioned.

It is necessary to seek farmars' participation fo amive at an acceptabla
implamentation plan. There are varaty of practices in tha country. In
some States, beneficiaries are required fo apply for water indicating area

and crops proposed. Applications are considerad In accordance with
the overall policles for sanclion. In some States, execution of 'confracts’
for long perlods exist and such praclices have bean in vogue for a long
tima. The principles govarning raases of waltar, however, remain the
same under these practices (Shajpall or othars), Preparation of irfgation
plan should take into congideration such astablished practices also.

The project manager should -

* know farmers' need and crop preferences

* know their capabilities and preparadness

* gnsure farmers’ commitment and acceptance, and
* gam credibility with them.

atress is, howewver, generally laid on framing an operation plan to ensure
maximum production per unit area.
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This chapter should clearly define the rules to be adopted in matching
supply with the demand. The government has no conirol over the
cropping pattern. The rules for sharing water daficis should be well
defined.

tn raiching supply and demand, four situations could arise:
a) supply in excess or matching the demand,

b) supply moderately less than the demand {shortage 10-20% of the
design)-by appropriately scheduling/rotating canal supplies.

c) much less supply than the demand (shoriage more than 50% of the
design) - reguiring mandatory scheduling/rotating canal supplies.

d) far less supply than the demand. Such canal scheduling is known
as "Distress regulation” or "Crisis management”.

Measures to match supply and demand : The measures to reduce
the gap between supply and demand, are mosily applicable to (b)
and (c)] above and are relalad o !

* cropping pattem

* water distribution practices

* adjusting watar rates

Measures related o the cropoing patiern

* shifing or staggering plantng dates 1o reduce peak demand

* changing the existing crops for others consistent with crop calendar
and soll-capabiity (irmited appiication)

* reducing irigation area [ CCA of emall and marginal farmers to be
kept full, as far as possible).

Measures redated 1o water distribution practices
* reducing water allocation but keeping the same distribution nﬂﬁmd

* extending the interval belween irigations - reduced waterings.
(eonsidering critical stages of waterings ol predominant crops).

* decreasing the amount of water per irigation proportionately to
reflect minimum effect on crop production.

* alocaton of water to preferential crops in terms of Gowt paolicy.

* axploring in detail the possibiity of changing the water distribution
mathod 1o a more efficient one.
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Adjusting Water Rales

* This measura should ba exercised with great care and only where
the praconditions for s adjustment axist, such as Installation of water
maeasuring devices at the farm level, and supply is on volumelric
basis.

(vill) A variety of well-known formulae exist for the calculation of crop water
requirements which take into account effeclive rainfall, climatological
faciors, crop growth coefficients eic. (See para 4.3). A critical factor
In the dervation of net imigation requirements is the overall water use
efficlency. This laclor |s olten largely over-estimaied at the planning
stage and therefora, monitaring of aperation activitias is very Important
to assess the actual values of conveyance, operation and distribution,
and on-larm efficiencies. (See Chapter 13 : Maonitoring and Evaluation).

OPERATIONAL PROCEDURES

A specific sal of writlen procedures and instructions will be required for each
operaling feature or ilem (or class) of work/plant, as Indicated in the following
sections,

WATER SOURCES AND STORAGES (RESERVOIRS)

The sources of water would have been determined during planning phase
and documarted. Tha quantity available would have been determined [real
time and generated Including carry over storage) on a seasonal basis so that
supplies are known and plans can be made by the suppler and the user.

Many Irrigation systems ulilize a reservoir, often a parl of a multi-purpose
scheme, to store water during periods of high river flow for subsaquent use
during pericds - of low flow. The dam which forms the resaervolr is often a
major struciure and must be operated under specific reservolr operation rules
and procadures, In the casa of a sarlas of resarvoirs In the basin, inlegrated
operation should ba a part of the procadura. Thesa rules are usually formulated
during the planning, design and operation phasas,

The, reservoir operation plan is prepared commensurate with the pattern of
releases. Waler avallabiiity is worked out each month (or on ten dally basis)
frormn which loases and canal releases are deducted. From reservolr capacity
chart (with water levels and dates), reservolr operation schedules are to be
worked out. Guldelinas for operation and malntenance of dams including
(3ate operation schedule are also 10 be prepared (Annex - V).

As dam and reservoir assume imporiance to the success of providing adequate
and reliable water supply, specific rules should be documentad and implemented.
Pravisions for periodic inspection would need to be Incorporated. In this
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regerd, integrated operation based on long-time historic data (as a guideline)
would be helpful for real time operation.

Since planning, design, operation and maintenance of large dams are highly
specialized subjact mafes, imigation agencies responsible for such aciivities
should refer fo procedurss developed by the Intemational Commission on
Large Dame (ICOLD) and thelr National Committee/INCOLD/Dam Safety
Crganisation (DSO) of CWC. Particular aftention should be glven o
instrumentation, monitoring and performance requirements in the context of
dam salety.

DISTRIBUTION OF WATER

Operation of water delivery nelwork may vary considerably depending on
a number of water management factors, Including bul not limited 1o the

* solls types

* gropping pattemn

* climalic conditions, particularly the rainfall pattemn
* degrea of reguiation of the sources of water

* guality of the water, paricularly the sit content

* slze of project

* number and type of larms

* number and calegory of other users

type of conveyance and distribution facilities (open channels and/or buried
pipes, elg)

method of water disiribulion, such as, on-demand, continuous delivery,
and rotational system,

Water disiribution ncludes two distingt steps :

* ihe preparation of the imigation systemn scheduling (indenting, ordering)
at an interval to be determined;

* he operalion of the distribution system.

Procedures for these two activities should be clearly and carefully defined
in the POM, since they are vital for the quality of service to the water users
and will Involve specific field staff,

SYSTEM SCHEDULING, INDENTING, ORDERING

it is & major management activity for determining when irrigation supply is
required and in what quantity. This exerclse Is required to distribute the
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available water in an organized and equitable manner., Thres methods of
irigation schaduling ara basad on :

(il Allowable soll water deplation

(i) Allowable soil water tension, and

{il) Allowable plant waler siress which only indicales that an irrigation is
needed and nol the imigation quantity.

Preparation of a system scheduling depends on the method of water distribution
and on the type of facitities. The water indent for an Individual farm or group
of cultivators or other users can be placed by each farmer or group or other
usars or decided unllaterally by the agency supplying water according 1o a
pre-astablished schaduling. The preparation of the water delivery schaduse
can ba simplified or even aliminated whan part of the system s oparated
on demand/for s equipped with advanced water control faciities such as
downstream control or centralized remote control. Difficult areas in preparing
a dalivery schedule are the estimation of water propagation time, waler use
effickencies and eflect of rain interruptions. Knowledge gained from prios
operational experience should be a guide in refining estimates.

Standard Forms should be prepared fo facilitate the preparation of the system
schaduling. Usual forms are ;

* individual demand at lower reaches of canals;

* aggregating water demand from 1all reaches to headworks Incorporating
gfficiency, quantity required at each control point of the system. Instructions
to deal with rapid variations of demand due to rainfall prapared jointly with
the uzera should also be included.

OPERATION OF DELIVERY SYSTEM
Delivery on Damand System

The farmars apply for water for different crops, as prescribed by the depaniment,
showing the proposed area. The depariment sanctions applications within
an overall policy. This system requires gated cortrol for all offtakes Including
outlets alongwith the measuring devices. Prerequisiies, problemns, advantages
and disadvantages in the conlext of the project cost and management would
naad to be considerad.

Continuous Delivery System

This method envisages continuous flow of water from main canal 1o outlet
for the entire season with variable discharge, according to crop waler
requirements,

Rotational Delivery

This method envisages canal running full in tums with full supply discharge



and the duraticn of flow is regulated. There are two types of rotational defivary
system in vogue :

(1)

W

(i)

Flexible rotational system : W has again two options,

(@) to meet variable demand with constant stream siza bul dellvary
period is vared or adjusted.

(o) 1o mee! variable demand with constamt period but varying
stream size,

Rigid rotational delivery : it stipulates water delivery to all farmers within
an outist on the basis of the holding slze only. It i suitable for water
scarce areas. In the rotalional operation of channels, grouping of
channets, rotational running period and opergtlon of channel groups
in rotation should be considered.

Rotation possibilities : These are :

(@) rotation of branches and distributaries

(b) rotation of distribuiaries,

(c}) rotation of laterals {minors/sub-minors) on distributaries. This pre-
supposes control arrangement at the head regulator of lateral, and

(d) rotation amongst a group of farmers under specified outlet -
generally termed as ‘Tatil'.

Aotational Delivery and Warabandi : There Is general agreement in the
country that in the presant context the rotational water dalivery system
upto the outlel level and warabandi/osrabandi below the outlel level
{8 the most sultable method. Howewar, the situation may change with
tha Introduction of automation of an irrlgation system. Holational wates
delivery syslam is dasigned 1o ensure, adequate and equitable distribution
on a fxed time basis within available supply.

The operation practices above the outlel and below the outlel as being
followed in different regions are briefly given below :

Oparation Above Tha Outlat
Morthern Haegion

Water distribution as per predetermined schedule by rotation and capacity
factors, canal scheduling decided by water distribution committea for
each syslam fo maich the available supply.

Central Reglon

Schedule is prepared on the basis of sanclionad area to be irigated

on each channel; Canal Advisory Committea decides on sanction of
area for imgation to match the available supply.
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Eastern Reglon

"'On’ and "Of pattern for various channels, running programme finalised
by S.E. and E.E. afier judging the available supply (Tatil systam).

Southern Region

Land is identified for 'dry" or "wel’ crops; wel crope are given confinuous
supply while dry crops are given 'off and "on’' supply. Programme ol
channel running Is finalized by the Collector of the district assisted by
Irigation and Agriculture departmenis and for major projects by the

governmant; farmars manage through ‘Neerkstti’ (No Warabandi is
invalved].

Operation Below The Outlet

Morthern  Region

Warabandi or Osrabandi, Oullets are open pipas or APM.
Cantral Region

As per water required on each outlet by tums (Shejpali). As per pre-
determined fime on each outiet by tums (rfigid Shejpall); outlets are
generally gated.

Eastern Region

Cutlets are fed in tum when channels run; ‘Sattedar’ or ‘Lambardar’
assists in water distnbution (no warabandl is involved); outlets are opan
pipes,

Southern region

Cultivators manage through ‘Neerkatfi’ (no warabandi s involved);
outlets are open pipes.

OPERATING A CANAL SYSTEM

The methodology for water distribution and water allocation to farmer groups
for different seascns, etc, should be mentioned.

Instructions should be formulated regarding :

u

gystem start-up and shut-down;

range of discharges in each canal (minknum and maximum values)
water measurements Including channel losses,

authorized rate of change of discharge
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* water level fluctuations at critical points of each canal (minimum,
maximum, rate of fiuctuation - nomal and emergancy)

* pperation during rainy season

* pparation of all watar control structures (cross-regulators, offtakes, escapes,
pumps, efc)

If part of the system is operated under remote control, detailed instructions
for system scheduling and operating should be prepared.

Depending upon the type of walar control technology (manual, hydrodynamical,
electrical, or electronically controlied flow), forms Reglstars should be prepared
for recording fow and waler levels at critical points ol the irigation system.
This information is important for :

* galoulation of actual water use; and

* determination of actual water uge efficlencies

* providing data for improvements in the system;

* yolumetric water charges where applicable;

* longterm review and evaluation of policy and operational practices.

In view of the enormous volume of infarmation-on canal operation and water
delivery which needs to be recorded, stored, monitared and analyzed, the
use of computer-based management information system (MIS) is proving
advantageous. Such sysiems need o be carefully developed to ensure that
all the Inlormation neads arising from the water disiribution function for othar
unis in the orgenization can be met without the naed for mulliple data bases.
Careful attention should be given in the development of the computer prograrmmes
to these other needs, as well as to provide for effective operation management
including monitoring system at perinent delivery points at field and policy
making fevels including groundwater status and conjunctive water use (also
refer to Chapter 13 : Monitoring and BEvaluation).

SAFEGUARDING OF CANAL BANKS, STRUCTURES AND PROPERTY
lssues to be addressed are

= canal breaches

* pperation of satructures.

* use of canal propary

* gamage to communication lines and felling trees

* securily of canal siaft
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The POM should discuss measures 10 be taken for preventing/ minimizing
the breaches due to piping, overlopping of canal, elc. and also vigllance
(walch and ward) for preventing farmers from unauthorized usa or tampering
with the struclures, eic.

EMERGENCY PROCEDURES
EMERGENCY PREPAREDMESS PLAN

An Emergency Preparedness Plan (referred to also as a Disaster Management
Pian) should be developed for all components and facilities for which failure
or malfunction could cause -

* danger to human Iife

* substantial property damage

* loss of production

* disruption to other community activilies

Essential complementary paris of an emergency plan are:

* astablishment of emergency depots with immediately avallable stockpiles
of materals for rapid repairs;

* schedules of mechanized plant and equipment which would be available
from an agency, or agencies in relevant areas; and

* procurement of labour.

Dams and Major Structures

Keaping in view hazards Involved in structural failure or malfunctioning, and
the specialized technology involved in these siructuras, reference should be
made to ICOLD or INCOLD/Dam Safety Organization (DS0) of CWC for
relevanl Instrugtions in preparing the emergency plan, including inundation
maps (Annex - VIl : Emergency Preparedness).

Other Facllities

For other facilities, a number of situations need to be addressed, such as
* axcessive rainfall, fiood routing;

* blockage or malfunctioning of gate;

* breaches or avertopping of banks;

* breaches or overtopping of fiood embankments;
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* obstruction of drainage;

* chamical spills and polution of waterwaysa.

The Plan should indicate

* action to be faken to minimize damage or risk to structures;
* action to minimize danger 1o life and property;

* internal reporting processes 1o be followed;

*  extemal communication and notification processes;

* liglson regulrements with relevant authorities;

- ghilian protection or evacuation-co-ordination with Voluntary agencles,
Panchayats etc.

traffic contral and divarsion
flond routing procedures
waler guality and health issuss

OPERATION BELOW OUTLETS - RESPONSIBILITY OF

Operation below outlets is the responsibiiity of individual farmers. However,
when farms are amall, it |8 common thal the projects deliver water in bulk
al group level to oullel commitiess. In that case the cooperation and aclive
participation of farmers is essential for efficient use of water, These requlre
organization, skill and discipline, The responsibility for organizing Water User
Groups (WUG) should be clearly defined. These WUG could be organized
in a tormal or informal way. The overall responsibliity is to distribute water
among the farmer members within the area and also to maintain on-farm
faciifes. The organization and responsibility of each WUG and the rights
and oblgations of sach member, should be claarly defined saparataly (for
maore datails sea Chaptar 9).

The distribution of water by the WUG is dependant on the supply of water
in the main canal, branches, distributarias and laterals which are being
operated by the irrigailon agency. 0t Is, therefore, necessary for the agency
1o lake responsibility for, and an active interest in, activating the farmers within
the WUG.

SUPPORTING SERVICES
Oparation above *1e outlat i3 with tha Irrigation or Command Area Davalopmant

departmant and below the outiet is with the farmers. A Command Area
Devalopment Authority (CADA) has baen astablished for a number of projecta

a5
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in almostall States, CADA s muiti-disciplinary programme envisages sustainable
development of walar, crops and land In the command area o Impove
utdization of the created potential and to enhance agricullural production)
produclivily. The propcsed main siralegies during the Vil Five- Year Plan
(1892-97) are:

(I} 1o ensure refabiliity of irmgation water supply through unified control
and adoption of managament approach.

(i} to Intensify implementation of software activities such as adaptive trials,
demonstration, training, wireless communication, warabandl, farmers’
parlicipation in Irigation water management and maintenance, etc.

Core activities of CADA are :

(@) Integrated water managemant.

(b) Onderm development (OFD) works-land levelling /shaping, field channels
and drains, eic. (laser technology included wherever feasibla and
aconomical).

(e} agricultural inputs and exiension services, In addition to the abova,
other activities of CADA relate to roads in the command, storage/
warehousing, marketing centres, processing units, credit, irrigation
societies, farmers tralning, agricultural research, exdension training and
visits (T&V), distribution of cerdified seeds, fertilizers and pesticides.
astablishment of electrical and mechanical repair shops elc.

The operating agency should have cooperative/collaborative links with CADA
to improve overall efficiency and eflectivenass of the |&D system.

COMMUNICATION

To make possible the flow of information required for operation within the
sysiem and between the project and the users, an efficlent system of
communication I8 necessary, €.9. fransmission of MIS data, severe and
normal floods, operation and dala collection. (Refer Chapter B).

A full management information system (MIS) is usually desirable, and this
can be used by other authordtes (such as CADA) responsible for differant
aspacts of an irigation management, such as extent and rale of planting
and harvesting, and occurrence of pests end diseases (Refar Chapter 7).

Clear Instructions should be provided to operating staff on fiming and nature
of dala lo be exchanged and aboul business rules.
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DRAINAGE

Dralnage though a complement of frigation, is deferred sometimes. It shall
have to be provided at the earliest before the canal is put 1o operation.
Drainage divisions and circles exist separately alongwith irrigation counterparis
In many States under the imigation departments. In some States both
irigation and drainage ame the responsibility of the imigation engineers.
Surface drainage is predominanily practised in the country for which design
principles have been developed in the States. Use of drainage coefliciants
(.e. discharge per uni area) is guile common.

The Operating agency should be ganuinely concermad with, and lully apprised
of, the drainage problems in the project area. Surveys should be conducled
of waterlogging, salinity of land and water, drainags inadequacies, groundwatar
potantial and conjunctive use of waler in the project area. Such survays should
nomally have been done at the planning stage itseli. The agency should
ba fully responsible for eficlent functioning of the drainage system.

WATERLOGGING

The areas suffering from waterlogging should be delineated on maps with
hydro-isobaths of 1.5 m and 3.0 m marked on them. The walerlogged areas
are generally classified as below

- fully waterlogged zone |l.e. water table at ground level
- slightly waterlogged zone |.e. water table at 1.5 m below the ground level

- alarming rone (area prone to waterlogging)-water fable between 1.5 m
and 3.0 m from the ground level

The operating agency should monitor the ground water levels ir. tha command
through existing wells and obsarvation wells bafore rains, after rains and
midway (June, November and Fabruary) to Inliiate appropriate action. Other
paramatars to monitor ara : area of waterlogging, damage to crops. period
of waterlogging, water quality with respect o salt content alc.

SALINITY

The saht aMected areas should be identiied by wvisual Inspection and local
inquiry and marked on the maps with the following descriptions, for axample:

- fily sait affecled areas |. e. salt encrustation on the surface and no
Ccrops seen/grown thareo)

- slightly salt affected areas 6. marginal sall encrustation and poor crop
growth

The Ec and pH values of the solls should be collected to classify solls to
delineate salinity /alkalinity status. Alkaline soils with pH>3 usually require
soll treatment {use of chemical emendmenis). Acidic soils ghould be reated
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with known reclamation methods. Action research may be necessary for
location specfic prablems.

Pre-monsoon and post-monscon surveys of the soils are fo be conducied
to determine thelr salinity status, quality of surface and sub-surface 'watar,
soll classification, elc.

DRAINAGE FACILITIES

The drainage facilities operated In the command area lLe., surface, sub-
surface, verdtical drainage (tubewells, etc), blological drainage (through thick
plantation) should be well moniiored and mainiained. Information on soils
and water parameters and functioning of the drainage systam should be
colisctad on regular basis so that remacial measures for the anticipatad
problems may be aranged in time by the operating agency.

GROUND WATER POTENTIAL AND CONJUNCTIVE USE OF WATER

Ground water resources greatly differ in quantity from alluvial tracts in
northern States to hard rock and delia aress in southemn States. The
exploitable ground water potentlal in the Command area should be assessed
by the operating agency. Systematic ground water survey should be undartakan
with regard to quality and quantty ol groundwatar in differant geasons on
a regular basls. This will enable the operating agency o plan conjunctive
use of surface water and ground water especially during lean surface supplies.
There should be adequate legislative provision to enable conjunctive use of
water. Tha rise of wataer tabie in the command can also be kepl under control
lo improve environmental and ecological conditions. Dapanding upon tha
quality of ground water, the latter can alther be usad fully or partly for irrigation.
To assess polential waleriogged areas as wall as saline araas, mathaematical
ground water madelling s coming up In & blg way. This technique can be
utiised for planning conjunctive use, sub-surface dralnage, verical drainage,
elc. and even inlegrated with surface waler operation model for oplimizing
available surface waler resources. Action resaarch may have to be undenakan
in projects under operation 1o plan conjunctive use particularly in watar scarce
araas.
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CHAPTER &
SYSTEM MAINTEMANCE AND REPAIRS

MAINTENANCE NEED

Proper mainenance of an imigation and dralnage system is impearative because

(8) the conveyance and delivery system of the imigation project should be
in a good condition for effective water management and to retain
system's operation efficlency;

() reliabls, predictable and equitable deliveries to the outiets will Increasa
crop productivity from the axisting Irdgation systems and such deliveries
can ba assured by timely rectification of mainienance deficlencies;

(e) consarvation of precious walér resourca for irigation is assaniial.
Economically viable project sies are shrinking and exploifation of
sites in difficutt terrain for future development with available technology
is capital intensive and reguires massive public investments.

The National Water Policy {1987) supports the foregoing as it stipulates
“Structures and systems created through massive investments shouid
be properly maintained in good health. Appropriate annual provisions
should be made for this purpose In the budgets.”

SOME MAINTNENANCE TERMS AND CONCEPTS

Malntenance : It refers 1o operations performed in praserving system and
facilities in good or near-original condition without increasing their capital
costs. Hepairs are part of maintenance.

Mormal or Routine Maintenance : It refers to the usual maintanance
activities that are conducted annually for an Irrigation system. R Includes
thosa activities which are done (rather than “should be done') every year.

Emergency Maintenance : It is undenaken because of urgent need to
take Immediate actlon under unusual conditions jeopardizing the safety of
the sourca (dam, weir, elc.) or the lmgation channals, etc.

Essential Structural Maintenance (ESM) is the required maintenance for
flow controd structuras that will allow them to ba used lor discharge measurameant
after calibration.

Daferred Malntenance is the accumulation of malntenance baing accrued
under the routine or normal maintanance programmea - most likely becausa
of shordage of funds and other reasons.
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Catch-up Maintenance refers to the programme thal tiakes care of the
accumulated deferred maintenance needed to up-grede the hydraulic
parflormance of the system.

Preventive Maintenance refers to the programme that tskes care of the
causes creating the mainlenance needs whan they are only a minor problem,
rather than allowing such maintenance needs to go unattended until they
bacome a major expensive problem.

Rehabilitation [or Restoration) is the process of renovaling on  existing
systam whose perlormancea is falling to meat original project objactives, dua
fo sccumulation of deferred maintenance needs. If an seffective preventiva
mantenance programme has been followed, then rehabilitation should only
be required 1o replace ageing structures.

Modernization (or Remodelling) is the process of updating, and improving
the axisting project lacities In order o meel anhanced technical, social,
economic  objectives.

Diagnostic "Walk-thru® Maintenance Survey @ NI s a detailed field survey
that lists ail maintenance needs along each canal, branch, distributary or
minor, including the outlet structuras to each tertiary (water course) system,
This survey raquires two or three Individuals, walking along each irigation
channel, taking notes on maintenance need of each.

Special Repairs may be needed due to unforeseen mishaps such as breaches,
largs collapses or blowouls of lining, washing away of structures, floods, atc.
Large Investmenl lor unforeseen mishaps or accumulaled normal repairs over
the years for want of funds are entitled to special repairs, and expenditure
over them is met from the reserved O&M grant and allofted at the discretion
of the competent authority.

Thera Is soma diffarance batwean repair (malntenanca) and rehabiiitation &
modernization in so far as the source of funding for implamentation. Maintenanca
iz funded from revenue budget which is also called non-plen budget.
Rehabiiitation and modarnization are carried out from Plan Budget i.e., capital
expenditure. Receipt of lunds for these two activities is comparatively assured
once these are considered logether In preparing the plan budget, since
neglected maintenance will lead to costly rehabilitation later.

MAINTENANCE FUNCTIONS, POLICIES AND PROCEDURES

(I The maost visible function of an Imigation agency Is the conveyance and
delivery of water to the fields. However, sustained success In this
function depends not only on the affective planning and axecution of
water distribution operations, but also on a well planned and executed
programme of maintenance for all componants and facilities, including
dralnage and food control facitiitkes.
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The chapter may contain a discussion of the approach to mantenance
policy.  In paricular this may include a discussion and directions on
the-

* degree 10 which prevantive mainlenance as opposad 1o maintenance
on an ad-hoc basks is 1o be relied upon;

* gppropriateness of deferring maintenancs of components and facilites
far which plans have been approved for rehabilitation or modernization;

* approach to modemization of works during performance of mainienance
activities, Including the degree to which it is intended to continually
modermire the system, and the criteria for such decislons;

* tha relationship between systern maintenance, rehabilitation and
modarnization.

* approach to Improvamert of tachnoiogy lor maimtanance including
Action Research

* |dentification of deficiencies in the existing system by diagnostic
analysis and the position reviewed periodically.

* transparancy of maintenance including the dagree to which it is
Intended 1o involve water users In the programme and exacution of
maintenance work.

The maintenanca programme depends on wall-developed technical and
institutional support procedures. The procedures in this chapter, therefore,
must be compatible with the general administrative instructions contained
in Chapter & : Organzation, Managemant and Responsibilities; and with
the Systern Operation Instructions contained in Chapter 4,

Effeciive procedures, for example, for the acquisition, handling and
Issuing of stores and spare pans for plant and equipment are vital 1o
success. Effective planning for maintenance, on the other hand, mus!
also recognize the inescapabla lead time involved in store acquisition,
particularly i overseas purchasing s involved.

For thesa matters this chapter may include general directions as well
as assignmen! ol responsiilities within, as well as external o, the
Operation and Maintenance Organization.

DEVELOPMENT OF MAINTENANCE WORK PLANS

MAINTENANCE WORK :

Normal or Routine maimtenance which includes all work necessary o keep
the irrigation systern operaling satisfactorily should be documented and
detafled in work plans which should include the work to be accomplshed
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for all alermants of the syetern. In addition to he normal/routine work plan,
the othar workplans which should be prepared are - essential structural
maintenance plan, calch-up maintenance plan and preventive maintenance
plan. These are described later as examples.

The maintenance work may

* ba performed on a periodic (i.e. seasonal) basis;

* ba identified annually 1o ba included in the work plan of the following year
* gorginate through an application of the above two plans.

SOURCE OF MAINTENANCE DATA :

Data to be usaed In developing maintenance work plans may originate from:
* reports from field personne,
* Inspection reports from Superior Officers;

* perfomance measurement data as outlined in Chapter 13 : Monitoring
and Ewvaluation;

* research reporis on improved technology in the field of maintenance,
such as research on materials, equipment, and other sources.

WORK PLAN PREPARATION :

Cetailed instructions covering the formulation, completion, timing, and contents
of work plans will be Included In this chapter, Matters to be Included, but
not imitad to, are :

* contents and format of work plans;

* class of maintenance (periodical, special, emergency, improvemant)
* period for which plan |8 prepared (.e. one year or longer);

* definition and exdent of work;

* gstimates of ocost

* timing of work (during running, closure, rolation offdays), schedules of
programmaes;

* method of execution - departmental with workcharged labour, departmental
wilth labour coniract, labour and material contract with departmental
suparvision, etc,

* assignment of responsibilities for execution of work;
* priorities assigned having regard to maintenance policies;



5.4.4

3.4.9

5.4.6

5.4.6.1

5.4.6.2

* maintenance of services during work programmes:
* deadliines for receipt of Information and data;
* submission of work plans, approval process;

* notification and lNaison - whara work may affect activities of other authorities
and individuals.

ASSIGNMENT OF RESPONSIBILITIES, as indicated above, should be reflacted
in job descriptions and assignmenis of responsiblities and dalegetion of

authorlty as contained in Chapter & @ Organization, Management and
Responsibilities.

WORK PLAN PERIOD :

The Work Plans may cover a one-year period as well as [onger periods,

The planning periods to be covered in work plans should be stipulated and

be consisleni with the general budgeting and financing approach outiined
tn Chapter 11.

EXAMPLES OF WORK PLANS
Essential Structural Maintenance (ESM) Plan |

This ESM plan is prepared aller completing the maintenance survey of flow
control structuras, The following information is required to prepare ESM plan.

* physical description of the irrgation system.

* proposed flow measurement programme to distribule water equitably.
* proposed programme for evaluating channel losses.

* assential structural maintenance (in-place, workshop repairs, replacements).
* costs of ESM

* implementation schedule of ESM (lima schedule, problems, alc)

* fieid notes and skelches 1o be appended with the ESM plan.

Mormal or Routine Maintenance Plan

Tha State departmant/ organization rasponsible for irrigation activities allocates
funds for sach imigation system annually for routine maintanance. This typea
of maintanance should be documented for activities that are done annually.

The Executive Engineer would be the officer responsible to prepare documeant

for routine maintenance programme and the suggested outline for this documeant
would be :
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(a) General description of the system
(b} Available maintenanoe equipment and manpowar

fe) present maintenance activitias relating to all elements of the project;
Dam/weir, canal headworks, regulating as well as cross-drainage
struciures, irrgation channel network, drainage network, communication
system, flood controd, ancillary works (inspection /rest houses, residences,
atc.)

Major maintenance difficulties e.g. physical, manpower, equipment, budget
and adminisirative should be documented.

Catch-up Maintenance Plan

A catch-up maintenance plan should document proposed programme for
catching-up on deferred maintnenance, so that the imigation system can
function on & preventive martenance programme.

The calch-up maintenance plan should include

{a) Physical descripion of the irigation system

(o) Essential Structral Maintenance (ESM)

{c) Status and costs of ESM Plan

(d) Inventory of required maintenance

(@) mainenance Ccosis

(1 priorty maintenance neads and costs

{g) malmanance equipment and manpowar requirements
(h) maintenance plan -

* maintenance issues - issues like channel regime sediment sourcas,
seepage losses, lining deterioration, etc. should ba addressad.

* mathod of implementation

implementation schedule

any other poinis relevant to the plan

-

»

i} field notes and skelches
Freventive Malntenance Plan

The pravantive maimenance reprasants a minimized formof routing maintenance
for proper upkeap of the system.

The prevantive maintenance plan should present and discuss -

(8) physical causes of maintenance problems
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(o) anticipated extent of maintenance problems

{c) maintenance equipment and manpower requirements
{d) maintenance reguiremants for farmers

(8) estimated annual mainterance costs

{fi preventive maintenance plan -

maintenance [ssues
. preventive mainienance actvities
. any other points relevant 1o the plan

BUDGETING AND FUNDING
GENERAL PROVISIONS

Maintenance and operation budget eslimates may be prepared (according
o the exisling norms) for site specific conditions according to the work plans,
separately for drains, laterals, distributaries, branches, maincanal and headworks
by the sub-division, showing dass of work {pariodical, special MER, improvernent,
amargency) and break-up under stafl charges (establishment), maimenance
and operation, repairs and improvements. The budget estimates may be
submitted in fime in tha preceding year, for the current year to the appropriate
authorities for approval end sanction of funda. These estimates should show
cost/ha, as granis are allocated on this basis and should be adequately
justified for any increase in the cost/ha sanctioned for the previous year.

Budget sanctions are received alter the State budget is approved. Allocation
ef lunds for MR and release of funds cut of budgel allocations lake generally
quite a long time and, therafore, the present procedure has a number of
difficulties to face. A smooth procadure should be evolved by the State
Governments so that effective and timely maintanece is assured. For details
refer Chapter 11 : Budgeting and Financing.

CONTINGENCY FUNDS OR SPECIAL RESERVE FUNDS

It may be appropriate to include In the budget, a special reserve fund to be
accessed o repair or maintain the system in the major event of unforesesn
needs. This may include damage caused by major disasters, such as floods,
earthquakes, cyclones In coastal regions, or siructural failures and major
breaches. This chapter should state the criteria under which such a fund
may be accessed and by which authority. (In case of such calamities, the
Central Minlstry of Agricullure provides funds on the basis of recommendatons
of the Finance Commissicn.)
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MAINTENANCE OF RECORDS, PLANS AND DRAWINGS

{1} A general policy on the storage and malntenance of as-buill drawings,
completion report with history of construction problams, right-of-way
plans and the updating of these drawings as they are modified during
malntenance activilies should be included in this Chapter. The policy
ghould include procedures as well as assignment of responsibilifias.
The responsibilities for storage and updating of design engineear's
instructions for cperation and mantenance should be assigned, Thasa
instructions may contain a genaral strategy forinspection and maintenancs
of particular structures or faciities. If not included in the design engneers
instructions the general strategy for maintenance ol particular structures
should be completed and updated by assigned maintenance personnel
and included In para 5.7 of this Chapter alongwith design engineer's
instructions.

(i} At the time of handing over the system for operation and maintenanca,
all records including compietion drawings, reports containing dimensions
and functional properties of structures, drainage systam, completion
cerlificates, test reports and operating Instructions should be furnished
by tha construction wing to the O&M wing.

SPECIFIC MAINTENANCE PROCEDURES

This section should contaln details of sirategies, policies, standards, procedures,
record management provisions, and other information specific 1o the maintenanca
of each systemn element or group of elaments. The fisting contained herein
Is for guidance purposes only and is not exhaustive. Other categorization
may be more appropriata for specific projects.

Given below Is a summary of some of the more important maintenance
aspects of various features that will help to obtain addional information and
detalls. For a broader and more thorough inclusion, the project enginears
should look into appropriate relerences especially those dealing with site
specfic condifions of the project from ICOLD and CWC,

DAM AND RESERVOIR

Since tha planning, design, operation, maintenance and safety of dams and
other large structures |s.a highly specialized activity, krigation agencies
responsible for such facilities should refer to procedures and directions
developed by ICOLD and its National Commitiees, and Dam Safety Organization
(DSQ) of Central Waler Commission. The document prepared by DSO of
CWC titled "Guidelines for Safety Ingpection of Dame (Revized 1987)" provides
guidalines for inspection and evaluation 1o determine the safety of dams and
alied structures. The use of Dam Safety Panal of Experts for tha Stata /Projact
ls necessary for external review at stipulated Inervals (not exceeding five
years) to supporl “in-house” aciivity.



The following listing of problems and hazards and remedies thereof which
must be addressed in the maintenance of siorage resorvoirs is Inciuded to
assist in the preparation of work plan :

* sedimentation and siltation;

" water quality;

* bank erosion and siope instability;
* vegetation and weed control; and
* recreational hazards,

Work plans will also include programmes for -
- manitaring

- watershad managemant

- ponfrol of pollution

- bank protection

- acquisition of land

Dams are usually of different types, viz. concrete, masonary, earth, and rockdil

or a combination of these. They should be inspected periodically for evidence
of :

* gress and sfrain;
* instabiity;
abnormal  sespage;
* grosion;

* piping;

* aging:

* cracks;

* uplift;

* Internal movement;
* setttement;

* instrumentation;

* gates and hoists:
* fresboard;

* possible undermining of the downstream toe;
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* foundation damage;

w

component material (e.g. plain concrete) deteroration; and
other possible endangerments.

Work plans will also include programmes for -

Component material (e.g. concrete) repair/replacement

gate maintanance

seepage control

foundation grouting

rip-rap replacement

maintenance of control facilities

resectioning sarthen dam o make up for soil Ioss

new instrumentation as appropriate,/replacement of old ones

Adeguate monitoring should be included in the work plan to determine the
extant, the causa, the rate of detarioration, and the shorl and long-term effects
of the problem. In addilion, dam safety policies developed and approved
by the organization should be included. The provisions of the policy should
be applied to each structure systematically.

Open Canals

Canals are generally excavated in earth or soft rock and may be either lined
of unfined. ltems to be considerad in their maintenance are :

W

-

erosion of bed and banks;

damage of banks from human and animal activities;

special maintenance needs of barks if used as highway link road;
setffement and sloughing;

silting;

vagetation and wead ciegranca (manual, mechanical, chamical
biclogical);

seepage;
lining/free board;
sealants;

under drainags;

surface drainage;



T3

inflow of untreated Indusirlal poliutants and municlpal sewage
fiow and sit deposition measurameants

planiation along canals

stability of slopes of deep cutting reaches

communication

Work plane will aleo Include programmes of -

=

-

monitoring
ciosing and slrengthening of cuts and breaches

providing regulators at the offtake of distributaries and minors with
proportionate silt drawal devices. (This would reduce silt deposit in the
tail reaches of channals).

canal straightaning. realignmant

bank protection including repairs 1o and strengthening of ghats (for
drinking by animals, washing, bathing, elc.)

dredging, silt removal/clearance
Jungle clesrance of banks
lining /loint  repair

The operation of maintenance work should be so planned that the mainienance
cost and the wastage of water through cuts and breaches are minimum. This
requiras provision of escapes at suftable places. Machinery should be
stationed at suitable points.

STRUCTURES

Most structures associated withi irrigation projects are used for conveyance,
regulation and control of waler. They comain both structural and hydraulic
features and are generally constructed of concrete, stone masonary, brick
work, mbar, matal, rock and rock gabions,

Structures associated with dams and reservolrs are !

L

L4

w

splliwaeys;

Weirs;

sluiceways;

tunnels;

rparan outlet works;

power outlets:
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* jmigation canal outlets and headworks;

* fishways/fish passes, fish ladder

® reservoir pumping stations.

Structures assoclated with opan channels or drains may Include
* head gates/offtake reguiators/intake structures/hsad regulators
* oross regulators/check structures

* outietsfarm twrnouts, modules

* syphons

* falls/drops

* navigation locks

* tall cluster

* ford crossngs (cattle crossing, cart crossing)

* fiumas

* road crossing (culverts, bridges)

* silt traps, sit excluder, silt ejactor:

* escapes

* pumping stations;

* oross drainage struciures (level cossings, agueducts, super passages)
* drain Inlats; and

* water measurement struclures.

Strisctures associated with pipe systems or buried pipe drans may inciude
* inlets;

* outiall;

* sl and sand traps;

* slandpipes

* pressurg relief/alr inlet valves;

* manholes

* grossing; and

* pumping stations.
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Problems associated with thess struchures and their maintenance and repalr
requirements are generally similar, General maintenance due to age, natural
aftiritton and design or construction Inadequacies are important.

PIPE SYSTEMS

Mechanised Irrigation system using plpes is prevalant In hilly terains (e.g.
Himachal Pradesh, where alphalpha vaive Is used for control). In pipe
distribution systerms the maintenance of not only the conduits must be
conslderad, but also of othar appurtenant works such as, gates, valves,
metering devices, etc, The maintanance of pumps, motors, elecirical controls
and automation are discussed later. The Problems relate to -

* damage to linings and coaling
* gormosion;
* geparation of pipe joints; and

* buld-up of material in pipe and appurtenances {encrustation, clogging,
etc.)

Work plans will include programmes for -
manitaring

- cathodic protection

cleaning

joimt repair

lining repair/replacement

OPEN DRAINS

Crains generally suffer rapid deterioration in their physical condition affecting
performance and require comprehensive mainienance programmes. Problams
may include -

* arosion;

* gettlemant;

* sloughing;

* gliting:

* wvegetation and weed growih;
* seepage

* Qutfall condition
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* siraightening and realignment of draing
* removal of obstruction to flow

BURIED DRAINS

The major problems requiring maintenance include -
* physical blockages;

* prganic or biologlcal blockages;

* ghemical or mineral sealing and outlel restrictions.
Work plan will Include -

monitoring;

¥

claaning;

- root removal;

cleaning and repalr of inlet/outlet grills.
FLOOD PROTECTION EMBANKMENTS

Flood protection embankmants are facilities not normally required fo perform
their function on a day-to-day basis, However, there is generally littie opportunity
to camy out routinea maintenanca during periods of flooding.

in thesa oreumsiances mainlenance programmes should be implementad
to ensure that the facilties are fully serviceable prior to fiood season. Htems
to be considered include -

* erosion and slumping of banks and spurs;

* riprap and apron protection;

* damage to banks from human and animal traffic;
* damage to banks by burrowing animals;

* wvegelation and tree-growth on banks:

* bank cracking and seepage al structures;

* approach roadways;

* flood warning systams:;

* gyclona waming system In coastal regions;
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ROADS

Roads located within an Frigation project and usually adjacent to a canal
reguire mairtenance to allow access to project features by operation and
mainterance equipment and tha personnal. Types of roads associated with
irrigation syslems include :

* gll-weather paved or metallsd roads;
* unsurfaced or gravelled (macadam) roads; and
* earthen roads along canals and drains.
Work plans will include -
- grading, and repairs to cuts;
- gravelling, macadaming the surlace,
- slope protecton;
culvert and bridge malntanance;
surface drain mainlenance.
PUMPING STATIONS AND ELECTRIC POWER FACILITIES

Pumps, motors, pumping stations, and slectric power facilities including
diesel genarators are usad In irfigation and drainage projects In areas such
as :

* motorized operation and automation of fiow control devices;

* sprinkler irgation systams and other machanised rigation systems;
* pomputerized management faciities

* pumping stabons for pipeline distribution systems;

pumped drainage;

* pumpwels; and

* transformers, switchgear (often maintained by the power utility Department).

The equipment s generally specialized and comprehansive instructions on
care and maintenance are required, together with specialized training for
malnfenance peraonnel,

Specific care and mainienance procedures for sach piece of equipment are
usually describad in the manuals, and maintenance Instructions furnishad

by the manufacturer. Thesa should De included in the manual. An adequate
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supply of commonly usad spare paris (including standby battarles/dissal
genarators) should always be kept on hand to ensure continuous operation.

TUBEWELLS

Maintenance of tubewells Is primarily concemed with alleviating deposit build-
up in and around the well screen and pump (encrustation) and preverting
or slowing the rate of corosion, deterioration of the pump, screen, and
well casing.

Afiar Installation, regular maintenance of the tubewell is required to obtain
satisfactory performance and extendad life. Monitaring of tha tubeweall discharge
rate, draw-down rate and the water quality s very imporiant in detecting
problems before they progress to a point where the tubewell is reguired to
be abandoned.

In addition o monitoring, work plans will iIndude programmas for -
- hydraulic flushing;
- ghamical treatment;

- pump maintenance.
CATHODIC PROTECTION AND PROTECTIVE COATINGS

Tha protection from comosion of burisd pipelines and appurtanances, and
exposed metal work generally s a highly specialized activity.

However, the direct financial losses and loss In operational effectivenass
caimed by shortaned service lives of fixtures and equipmant due to corrosion
and cathodic attack are significant.

They are significant enough in most projects to warrant a specialist officer,
or unit, to be assigned the responsibility for developing refevant maintenance
and preventivé programmes for the project works and companents fikely 1o
ba effected.

Thasa programmes should be incorporated in the relevant Work Plans of the
organization.

COMMUNICATION AND SENSING EQUIPMENT, RADIO LINKS, REMOTE
MONITORS

The maintenance of equipment of these categories is also a highly speciailzed
activity, generally requiring a specialist officer or unit to be established to
have responsibility for develoging maintanance programmes in the organization.

Whare the opportunity exists, it Is generally advantageous to anter into pariod
service contracts with specialist firms or supptiers.
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FAoutine maintenance proceduwes to be camied owt by intemnal personnel
should be developad from the manufacturer's manuals, and Incorporated In
the Work Plans ior fhe relevant units.

ON-FARM [RRIGATION SYSTEMS

Organizations responsible for imigation do not have responsibililes for
mairtenance of on-famm systems viz, field channels and water courses. CADA
and farmers are responsible to look after tha on-farm systems. While CADA
may help initially in installing the system, mainly farmers are 1o be mativated
to take up maintenance through sultable water users organisations (see
Chapter 3).

Various typas of on-farm Irrigation practices have vastly different maintenance
problems. Sprinkier and Localized Systems (drip/ ftrickle) offer special
mairenance problams.

Sewage Effiuent Irrigation Systems

The design of irigation systems for disposal of sewage efflusnt requires
special considerations. However, even properly designed systems may have
addiional or ingreased maintenance problems as comparad to conventional
systems, Because of the higher content of organic and inorganic chemicals,
sewage can be quite comosive. In addition, sewage effivert may contain
suspandad sollds which wouwid bulld up In pipalines and clog valves, amittars,
and sprinkler nozzles.

5.7.14.2 Municipal and Industrial Sewage

5.7.15

5.8

The Municipal and Industrial (M&l) sawage causes emvironmantal and health
hazards. Specific maintenance procedures for M&I sewage irrigation should
be evolved taking into considaration the nature and sources of sewags,
permissible degree of miking it with the canal water with ‘without freatmeant
and the location of entry points inlo the canal system. Entry ol untreated
effluents into the canals and drains should be prohibited through statutory
Acts.

EQUIPMENT, BUILDINGS AND OTHER FACILITIES
An Organization may require & wida range of equipment and faciities fram
computars fo buldings which need to ba maintained afficlanily and affectively.

Each type of equipment and faclity will have differant problems and would
need to be addressed in the maintenance work plan.

SPECIFIC FEATURES NEEDING SPECIAL ATTENTION

Some specific features of an Irrigation project need special atiention as their
wall-planned operation and maintenance s of vital and crucial imporance
to the succass of the project.
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Annex-VIll gives details from D&M viewpoinl of water confrol equipment at
a head regulator. The control equipment includes gates, gate grooves and
seals, roller trains and fixed roflers, stop logs, holst/winches, stael wire ropes
and electrical installations.

CONFRONTING ENGINEERING PROBLEMS

The maintenence aspects listed in this chapter ars indicative only, Actual
problems and solutions depend upon site conditions, resource avallabliity,
demands that have to be catered 1o, elc. The enginesr-in-charge of the O&M
will be the best judge to adopt any measure/actions to cope up with tha
situation.

LANDSCAPING IN PROJECT AREA

Imigation projects Involve acquisition of large areas for borrow pits, spoll
banks, construction yards, stores, housing colonies, etc. After completion
ol projects thesa lands are left unutiized. Such lands near the Impressive
structures should be developed for assthslic reuse to provide attraction for
visitors and tourists. It will improve the environmenl. Formal creation of
lancscaping will require targa funds which should be considered by the Govis.
foe allocation of funds under Toursm Developmant Funding, Informal landscaping
from O&M funds specifically allocated for this purpose will go a long way
in improving the environment and enhancing the maintenance standard of
the project faciities.

FORMATS FOR INSPECTION/COMPLIANCE REPORTS

Formats for inspection and compliance reports are very valuable records
for study and referance in the O&M work. Inspection formals and compliance
reporis are formulated according to the need and experience gained in O&M.

Compliance repons should be monitored regularly and made readily available
to the inspecting officars.

A sample sach of Inspection report and compliance report in respect of a
dam and reservolr are annexad (Annex-IX and Anna-X).

ACTIVITIES FOR IMPROVING IRRIGATION SYSTEM MAINTENANCE
PRACTICES

These include - :

1. Compiling of (a) maps, reports and registers of channels and  struciures;
{b) identification of flow control struciures for discharge measurement;

2. Conducting operation confrol maintenance survey of each flow conirol
and water maasuremant structure
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m s NR &

11.

12,

13.
14,

Developing (a) Essertial Structural Maintenanoe (ESM) Plan of flow
controd structures; (b} Implement EEM plan.

Conducting (a) hydraulic survey of structures and channals; (b}
devalop discharga ratings for flow control structuras; and (¢) collect
water measuremants and channel losses data

Obtaining maintenance information from famers.

Preparing report on routine or normal maintenance programme.
Conducting diagnostic "Walk-thru' maintenance survey.
Developing ‘calch-up’ malntenance plan.

Conlinuing routine or normal maintenance programme.

Preparing (&) annual priority maintenance needs work plan from
prioriized deferred mainienance needs and seek approval thereof, and
(b) implement priority needs &s funds permit.

Preparing and submitling annual mainienance completion report by the
Execulive Engineer.

Revising malntenance Flan, le. preparing preventive malntenance
Plan which would be the basis for continued malntenance activities
aftar compietion of the priority maintenance needs.

Completing priority maintenance needs.
implementing preventive mainienance programmae.
Continuing praventive maintenance programme.

JURISDICTIONS OF CANAL OFFICERS FOR O&M

Ses para 6.6.4 of Chapter 6 ; Organization, Managamant and Responsiblities.
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CHAPTER @&

ORGANIZATION, MANAGEMENT
AND RESPONSIBILITIES

GENERAL

(I} The organizational set-up for hmigation differs from one State to anothar,
The dapartment responsible for irigation In some States iz Irrigation
Department and in others it is Public Works Departmant (Irrigation Branch)
or Water Resources Department or soma other Depariment.

(if) Apart from irrigation, the Stata Irigation Departiment {or equivalent) is also
the responsible authority for the development and regulation of all water
sources and all works refating to drainage, river training and flcod control.

(iil) in all States, major and medium projects are planned, executed, maintained
- and operaled Dy the State |rigation Depariment (or aguivalant).

(iv) The Organization for operation and maintenance may be (&) one In itself
for &M and Irrigation management (IM) In a State; or (b) part of the overall
praject organization, especialy created by an Al of State Assambly In
which case relationship and hierarchical dependancies between the O&M
It[:ﬁrqaﬁzmic;n and the project organization nead to be described (See 6.2

i} balow).

SPECIAL ORGANIZATIONS

(I} The Damodar Valley Corporation (OVC) was crealed in 1948 by an Act
of the Parllament (duly authorized by Leglslatures of the concerned States
for unified development of the Damodar Valley). The capital Investmant
of the OVC was shared amongst the participating govamments. The
maintenance and control of irrigation works is now with the concerned
Stale Government, howaver, tha reservolr operalion i with the DVC.

() Control Boards have been constitluled as execullve organizalions on the
authority of identical resolutions passed by the Cantral Government and
the State Government or Gavernments concarnad, primarily Tor construction
of major and medium projects. These are set up to ensure speedy, elficient
axacution of projects economically and coordination betwean the concamed
govammeants, wheén necassary.

Control Boards are either single State or inter-state depending on the
concam of one or mora than one state. In case of & single-State Controf
Board, the Board represantatives are from different Dapartments of that
Stata only and tha Govamment of India. In casa of inler-state Control
Boards, the represeniatives are from the States concerned, the Candral
Ministries and the CWC and/or CEA. Some examples of single-State and
inter-State Control boards are :



Single State Control Boards : Rihand, Ramganga, Kosl, Hirakud, Farakka

Barrage, Srisallamn, Nagarjunasagar, major projects in Karnataka, Koyna,
Tawa, Ukal, and

Irer-State Control Boards ;| Bhakra-Nangal, Beas Dam and Beas-Sutle)
Link, Gandak, Chambal, Rajasthan Canal, Balimela Dam.

The Control Construction Boards are abolished after the construction work
is over or are replaced, where necessary, by Management Boards/
Commitiess.

(i) in Madhya Pradesh (MP), the Narmada Valley Development Department
(NVDD) is & separate entity from the State Water Resources Department,
The Marmada Valley Development Authority (NVDA) of the NVDD is for
the development and management of the Narmada River basin water
resources Including, Inter alia, flood control, Irigation, operation and
maintenanca of project faciiies. The responsibillty of direction of NVDA
is vested in the Nammada Control Board (NCB). Both the NVDA and NCB
were creatad by an Act of State Legislature. The Chiaf Minister of Madhya
Pradesh is the Chairman and the Minister-in-charge is the Vice-Chairman
of NCB.

(iv) Tehri Hydro Development Corporation is yet another axample of Joint
venture of the Central Government and U.P. Government for the development
of the Ganga river water resources.

(v) With the adoption of multi-disciplinary® approach in irigation to increase
production, the supporting agencies representing other disciplines, anler
mostly at field level |.e. below the government's outlet paint. Funclions
of other disciplinas should be clearly stated. Tha coordination machanism
and linkages with other disciplines at respective levels should be described
for day to day operations.

{vi) The purposa of this Chapter is to specify, for the irrigafion unit responsibla
for oparation and maintenance of the whole or part of a physical systam
above the outlet and the management framawork within which &t wil
perform the functions assigned to it Annexes XI A and XI B contain
examples of Upper Krishna (Kamataka) and Narmada River Developmant
(Madhya Pradesh] projects dealing with these aspects In the country.

ESSENTIAL PURPOSE OF ORGANIZATION

The essential purpose of the arganization should be clearly stated emphasizing-
- the thrust of organization’s effort and
- the legitimate functions of the organization.

Y The multi-disciplinary concepl is o be recognized as “interdisciplinary concept” for
efficierd managameant.



6.4

6.4.1

For exampie, the essentlal purpose of an organization managing an irrigation
system 1o supply Frigation waler 10 farms in the command might read as
follows:

“To operala and maintain the project facifties 1o supply crop waler to fams
within the command in an equitable and reliable manner at the required time."

In casa of changa of amphasis In tha managament affort, such as modarnizing

the system, changing the cropping pattern ate., the essential purpoge may
be reviewed to meet the percaived need.

MANAGEMENT ISSUES

The folliowing Issues need 10 be addressad

*  Pertinent Project Policies, within which the O&M function is to be exercised.
*  Funclions (refer 6.4.2)

*  (Objactives and Goals (reler B.5)

*  Functional units and responsibilities (refer 6.6)

* Detailed organizational structure (refer 6.7)

*  Relafionship with other public and private organizations (refer 6.8)

*  Public Relations (refer 6.9)

Pertinent Project Policies under which O&M Function is Exercised

(I} The policies governing the access to water resources, the conveyancs
and distribution of water (inter-State and within departmental units), the
disposal of excess water, the relationship of the organlzation with the
lammers, environmental control, check excessive usae of waler, elc. should
be reflected briefly (refer Chapter 3 : Statutory Acts, Rules, ..., and the
Annexes thereto, and Chapter 9 | Involvement of beneficiary farmers).

(if} Three elements may be embodied in the provision of an irmigation supply,/
disposal of excess water

* Access to or allocation of water after estimation of supplies (made by
the highest compatent authority)

*  Raceipl, conveyance and distribution o! water fo farm boundaries, in
accordance with agreed /approved rates of supply and delivery periods.

* Conveyance & disposal of rain water and excess irrigation water from

farms 1o maintain their health through a drainage network into a natural
stream /sea.
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(iii) The set of State policies should cover, but are not limited to, the following
main issues

L]

The provision governing the access lo water by individuals and the
organization by agresment or by cusloms.

The main criteria that will govern the water allocation and distribution
for diffierent uses. Drinking walar requirement for settlements enroute
an [rrigation channal should be a priority consideration and should
ba provided at design stage itsell. Parficular attention should be paid
to the measures to be adopted during emergency and droughts
(Chapter 4 : System Operation), the priorties to be accorded in case
of storage of water in more normal  circumstances of water availability
and equitable water distribution in time and space.

The water share for the project in casas of inter-state agreement(s), and
intemational water ireaty(ies), i any.

The rmesponsibility of the organization o dispose of excass dralnage
watar in the Project Command.

Handkng of amergent situations in ragard to labour, material, atc. with
magisterial powars given 1o canal officers.

The criterla o be usad in the maintenance programmes such as
Induction of contractors, casual labour, or machinary.

The main criteria that will govern the relations with the water usars,
(Farmars, municipal and industrial users).

The criteria for sharing the mantenance expanditure in case of inter-
siate projects.

Regulatory provisions and disciplinary measures.

6.4.2 MANAGEMENT FUNCTIONS

(I} The functions for which the O&M organization will have scle or major
responsiility should be mentioned. Generally, the following funclions are
o be coverad ;

-

L

Establishment of policies relating to O&M

Management - overall direction and coordination

Waler resources - making avaiable the supply

Water distribution - including protection and security of source.
Maintenance of facilities

Planning Improvements and rehablitation/modernization works and
their design 1o be prepared for funding from appropriate sources, to
improve the efficency of water delivery.



Administration - personnel, equipmant and stores
Observation of ground water levels

Prevention of excessive use of water and maintaining aguity
Continuing training programme of siaf

Training of farmers

Drainage of Irrigation Command

Budgefing and financing

Monitoring and evaluation

Management Information System (see Chapter 7)
Communication Metwork (see Chepler 8)

Safety

Additional Functions

L

(i) The meaning and extent of the functions should be menticned,

Flood Conirol

Navigation

Recreation

Powar ganaration

Fishary, forest and wildiife enhancement
Environmental poliution control

Water supply for rural, municipal and industrial uses

Assstance to farmers on irmgation practices and on-farm development

Remedy for offences committed against water management and

distribution
Assassment and collection of charges
Any other special functions assigned.

instance, # may be necessary to specify that -

k|

For

some of the above-mentioned functions are carried out by other entitias
or units oulside the OAM organization (as could ba the case with

auditing that s carried out by external agency).

certain functions will be carrled out on contract.



(i} How these functions are carried out, and by whom, Is specific 1o evary
project, For instance, in public (State) Irrigation projects the policies
sometimeas originate at higher level in official hierarchy or special committees
or in consultation with water users organizations.

(iv) However, it will be imporant to specify which of the above functions will
ba carmied out by the O&M organization and which farmers are axpactad
o pariom.

6.5 GOALS AND OBJECTIVES

(i) The goals and objectives, as 1o ba refarrad harein, should be those of
the organization thal deal spacifically with the operation and maintanance

of the physical systam (imigation, drainage, elc.).

(ii} The objectives should be described in 85 much detall as possibie classifying
them in short and long-term, where possible. Typical long-term objectives
of an O&M organization are :

To provide a “satisfactory” operation and maintenance of tha physical
facilities of the project;

To prepare operation schedule to suit crop water requiraments based
aon saasonal and natural conditions:

To maintain on parmanent basis the system in “satisfactory” operational
condition, in conformity with original design or approved design
modifications;

Tha tarm “satisfactory” operation and malntenancs ls synonymals
with approved laval of sarvica.

To provide “satisfactory” service at minimum achievable cost and
conforming to State/Mational pelicles;

To recover as far ag possible costs of operation and maintenanca from
bensaficiaries.

{iil) Depending on local circumsiances and the actual range of functions, other
objectives may be noted in addition 1o the "Additional Functions' given
under para 6.4.2 (i), viz.:

allocating available waler resources to differant users within the project
boundaries

control  of groundwaler abstractions
astablishing priorities for water use
assassing/collacting fees and water charges.



6.6

6.8.1

(v} The shori-term objectives should be described &s specifically as possibie,
together with a relevant time-frame for their achievernent. These will refer
io discrela activities directed towards the achlevemeant ol lang-term objectives,

RESPONSIBILITIES OF IRRIGATION ORGANIZATION AND ITS UNITS

The responsibilities of the Organlzation/ Depariment, job-related units including
the revenue wing, and other agencies assisting the irrigation organization are
to ba delneated. Unit jurisdictions are also to be defined.

RESPONSIBILITIES OF IRRIGATION ORGANIZATION

Tha main objective of irrigation departmant or any major/madium Irgation
project organization is 1o supply waler to the water users. Broadly, the O&M
related responsibilties of the organization are : planning, distibution and
reguiation of water deliveries; maintenance of irrigation and drainage faclities
and eommunication natwork and roads; assessmant and/or collection of water
charges; monitoring ground water table, salinity and water quality;” remaining
in contact with water users.

For camrying oul these responsibiliies, the organization requires an adeguate

administrative arrangemant. This arrangeman! can generally ba sub-divided
into four heads.

" Policy-making
" Administration and decision-making
- Implemantion

* Fleld Operations

(a) Policy making body/committes is an apex body with representation
of all concamad deparimants, agencies, atc. Its function is 1o formulate
overall policy for O&M, approval of water distribution plans and overall
performance of the project review.

(b} Administrative and decision-making units, like the Chief Enginear and
Suparintending Engineers take major decisions and exercise administrative
control and supervise the work of implamentation units.

(e} Implemention Units, comprising irrigation divigions organize day to day
operations and maintanance work of water distribution, warabandi,

assessmant and/or collection of imgation revenue, maintenance of
accounts, etc.

(d) Fiedd unite comprising sub-divisions, sections and field lavel workers

carry oul maintenance, water distribution, waraband| implementation,
measurement of lrigated cropped area, revenue assessment/collection.



Tha organizational set up for major and medium projects in most of the States

is as below :
Drganization Project Category
Component
Malor Medium
Palicy-making * State Gowt. * State Gowt.
* CADA Canal * Chief Engr.(CE)
Advisory * Suptdg.Engr.(SE)
Committes * Canal Advisory
* Canal Committee
Consuitative * Consultative
Committes Committee
Administration & CE/SE CE/SE
Decision-making
Implementation SE/EE/AE EE/AE
Field AE/JE & JE &
Dperations Fiald Staff Fiald Staff
GE = Chiel Engineer; SE = Superintending Engineer; EE = Executive
Engineer; AE = Assistant Engineer;, JE = Junior Engineer.

6.6.2 JOB RELATED FUNCTIONS OF IRRIGATION PERSOMNNEL

Irrigation Officers have to perform several functions which can be classified
into four major categories,

Administration

Operation and Maintenance
Implementation/Exeuction
Maonitoring and evaluation

The administrative function Is related to controlling, directing and governing
tha work of the subordinate officer and Is specified in detail in the Irigation
Act, Aules, manuals and guldelines fssued by the State Governments, Financial

powars are delegated to officers under Civil Services Rules and Financlal Hand
Books,

Chiel Engineer s the administrative and professional head of a branch/wing/
region,/part or 1ull project. Chief Engineers in some States are Lewvel - | and
Level - Il. Senior Chief Engineer becomes Engineer-in-chief/Head of Department.
In many States there are several Chief Engineers and Engineers-in-chief, : In
soma States, a Chief Engineer Is Secretary to Govemment in respect of his
charge; in some other States Chiel Engineers are Additional or Joint Secretaries,



6.6.3

6.6.4

Superintending Engineer (SE) is In charge of a Circle which Iz an administrative
unit of lrigation departmant in each Stale. He is responsible to' tha Chiaf
Engineaear,

Chisf Engineers and Superintending Engineers heve more adminisirative
responsitiiiies and their |ob-related funclion B more or less similar.  Thedr
responsibilities in respect of O&M, implementation and monioring should be
described in detail.

Outies and responsibiiies should be clearly specified after reviewing the
existing norme in regard to Inspection, regulafion, operation, maintenance,
axecutlon, monioring, evaluation and irrigation managemeant. Annex - Xil gives
spacific duties of irgation staff in Maharashtra

FUNCTIONS SPECIALLY RELATED TO SYSTEM OPERATION

The |ob-related functions for operation and maintenance execution,
implementation, monitoring & evaluation differ considerably for Executive
Enginear and below, from ragion 1o raglon, according to the practice In water
distribution, assessment/recovery of lmigation charges, etc. The functlons
should therefore be described in detall for Executive-Engineer (Incharge of
a Division), Assistant Engineer/AEE (Incharge of a Sub-Division), Junior Enginear,
Section Officer (Incharge of a section).

Othar fiald funclionarles whose functions need to be desoribed are; Revenus
otafl, Canal Inspector, Supervisors/ mistries; Signallers telephone/telegraph
operators, Gauge Readers; Mate/ Mundu, Beldars/Chowkidars, etc.

In northarn Stales, a separale réevenue unll works under the control of tha
Exscutive Engineer for assessment of and/or collection of irrigation charges,
etc. A Deputy Revenue Officer (DRO)/Deputy Collector is assisted by Ziledars,
Amin, Sinchpals at field level. Their responsibilities and jurisdictions  should
be described.

JURISDICTIONS OF IRRIGATION PERSONNEL

The jurisdictions of officers are fixed according 1o the workioad. The criteria
for computation of work load are derived from

- Length of Channels - following & computation procedure to account for
length of main, branch, distributaries, drains, escape channels lined v/s
unlingd length.

Irrigation works - dam, reservolr, canal haadworks.
- Command area

Practices of computing workioad, howsver, differ from State 1o Stata and these
need to be reviewed.
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6.8.5 FACILITIES TO PERSONNEL

6.7

8.8

The O&M personnel should be provided with facilities and amenitles so as
ta erable them to parformfunctions efficiently, such as residential accommodation,
closaly located ofices, well furnished inspection houses/rest houses, modernized
office equipment Including Personal Computer (PC), office furniture, ready
reckoners, calculalors, guide books, manuals, medical aid, protection for
legitimate discharge of duties, reward for good work as well as for new and
innovative ideas, travelling facilities (government wehicles, training, O&M
eguipment, elc).

DETAILED ORGANIZATIONAL STRUCTURE

(I & Is nacassary to describe how the abova functions and responsibilities
are discharged by organizational units and how tha depandeance and lines
of authority are established. The most effective way of prasenting
this information is by an organizational chart with the necessary
annotations. (Gee Annex - XlI}.

{If} An irmigation and drainage (I&0) system has greal Imponance In terms
of food and fibre production, Income of rural people, public Investment,
racurrent public expenditure.

A fow siuggoestions appear relevant in this contaxt.
{a) establishment/strengthening of evaluation and monitoring wnits.

(b) spitting of O&M grants inio (1) grantfor aperation, (i) grant for maintenanca
and (lif grent for establishmant.

{e) segregating O&M Units and establishment uniis.

RELATIONSHIP WITH OTHER ORGANIZATIONS

Irrigated agriculture is a multi-disciplinary aclivity and requires active Involvement
of othar departmants such as Agriculture, Revenus, Co-operatives, Forest and
CADA. Interaction with these departments is of great Imporance and should
be a regular feature. Links with thase departments should be deseribed,
indicating the levels, the extent of inlormation, cooperation or sandces required
as well as the channels of communication betwean tha respective arganizations.
The depariments/ organizations to be associated are .

*  Havanus
* Agriculture
* BEdansion Services

* CADA



6.9

* Research

* Forest

*  Universitios

* Hydrological organization

* Cooperatives and marketing (mandis)

* Credit/Banking

* Animal Husbandry

* Fisheries

*  Agroindusiries

* Storage/Warehousing

* Health

* Transporl, alc.

* Environmental and recreational agencles
* NGOs for formation of farmers organizations
* PWD (Road and Bridges Wing)

State Electricity Boards

=

PUBLIC RELATIONS

Good public relations involve good communication betwsen organization,
water users and the public. Thers are two aspects of communication which
need attantion.

Communication Betwean Organization and Water Users : The communication
channels batwean the two are o be mentionad. Particular attention should
ba pald to the need of reaching all the water users and giving them the
possibility of addressing the O8M organization when neceasary. This will help
in maintaining cordial relatiors with farmers and will add to O&8M efficiency.

Communication Between Organization and Public : This implies the use of
mass media and other means to promote aefforts in the fafming community
or o pass relevant information in & rapid and effective way.

Visits of tourists and VIPs to the Project Area : Necessary faclities should be
provided for this purpose.

Walch and Ward | Vulnerable points should be protected from miscreants and
anti-social elements.
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6.10 ADMINISTRATION

70

(I} Preject management entails the application, direction and control of projact
rescurces to achieve the objectives of the entity, Obviously, the eflectivenass
and efficiency of project management depends on :

quality of staff (with training background)
adequacy of facilities

aquipmant

junds

ingtitutional  arrangements

timely flow of management information

(i) The administration function provides the essential support to project
management and tha dominant project functions - operation and
maintanance., Stores procuremant, financial procedures, staff recruitment
and administrative suppor procedures are given In deparimental rules,
Irigation manuals and financial hand books. The following elements of
administration should be addressed:

W

W

Personnel functions and responsiblilies
Stores procurement and inventory control
Financial procaduras

Administrative support procedures (for travel.communication, typing
services, records, files, office maintenance, media, laison, etc.)

Management Information Systermn (see Chapter 7)
Communication Network (ses Chapter B)
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1.2

CHAFTER 7

MANAGEMENT INFORMATION SYSTEMS (MIS)

GENERAL

(1)

(i)

(i

v

A Management Information System (MIS) is a management iool for
planning, monitoring and evaluating any aclivity In a8 comprehensive
manner. In doing 5o, i brings 1o fore the areas of weakness and concem
io anable the managemaent 10 inliate timely corrective measures. Project
planning phase s deait In Chapter 1 (para 1.5.1), and monitoring and
evaluation in Chapler 13. The MIS could be manual or computerized.

For overall efficient management including comective measures, timaly
flow of management data and Information is necessary. This will assist
o -

- gontrol day to day operations, monitoring and evaluation activities.
- facilitate longdarm review and evaluation of performance, and
- provide gquicker rasponse to projecl needs

Tha existing systam of raporting Information, as In the case of most of
the major and medium projects, by canal divisions to Superinianding
Engineer and Chief Enginear's Office resufis in considerable time lag
between reporting Information /data and receiving published report. A
computerized MIS is the answer {o this dalay. Large data for a number
of yaars can be stored, processed, retrievad and made available quickly.
Time-gaving. voluminous record keeping and cost effectiveness ara other
advantages. Use of satellite remole sensing techniques for collection
of data and information is being made in the country, as in the case of
Bhadra resarvoir project in Karnataka.

The design of MIS for an organization must involve the officers who nead
the information and who would use it in the discharge of their management
responsibilities.

SYSTEM DEFINITION - INFORMATION NEEDS

0

Tha information neads for an O&M unit of an irigation and drainage
ofganization are ganaerally specific and must be clearly Identified. However,
the likely requirements of information nesds can be broadly included in
ona of tha following categories of reports.

* Management Reporis

* Giatistical Reporns

* Annual Reports

* Dther Information Reports
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7.3
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)

(i

Each of the above categories would again contain a number of reports
for numerous different relatad functions, such as, the managemant reports
which contaln reports concamad with managemant aspects, |.a. financial,
expenditure agains! budget, costing reports; physical system raporis L.
water availabifity, moniloring gauge/discharge, reguiation of channals,
allocation of water batween different parts of the canal system, channel
rostering programme, maintenance programma, slores inventory contrad,
equipment /plant availability, &tc; statistical reports such as cropwise
Irrigated area, crop fallures, revenus assessment for each division, districtwise
area imigated and cropwite revenue assesament, etc.; annual reports,
such as administrative report and other rports on monitoring of groundwater
lable, arsas prone to waterdogging & salinity, etc.

For various information needs, suitable procedures need 1o be established
and adopted covering :

* Detalls of data Io be collacted, thelr sources, frequency of collaction
* Freguency and mathod of compilation of data

* Contert, timing and frequency ol reports

* Supply of information io varlous management offices.

* Stafl participation and responsibilities

CONTENT, TIMING AND FREQUENCY OF REPORTS

(")

(1)

iy

The content, timing and frequency of report will vary -

* according to the function of the report, e.g. water control information
report will be required on a continuous basis, somefimes in a ‘real-
time' mode, wheraas some financial reports will be on a periodic basis.

* according to level of authority invalved, L.e. a Control Board, or a Chisf
Engineer may only be Interested in waler deliverles on a weekly
basis,whereas the Executive Engineer/Assisitant Engineer will be
concemed to monitor activities on dally basis or at shorter intarvals,

The criteria for timing, contant and frequency of managemant reporls
should be that thara should ba adequate time for the manager io take
corrective action. If such response Is not possible, than the reporis are
to be classified as Information or Statlstical Reporta only.

The reporl should also include feedback Information regarding -
(i} comrective action taken on the aarller report, and
{iiithe results achieved (herafrom.
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COMPUTER BASED MIS

{i)

(i)

(it

(iv)

(v)

(vi)

With the advent of mini and micro-computers of Increased capacity, it
is possible to achieve significant improvernants in storing and processing
MIS data resulting in saving of time and cost.

Whare communication facilities exist 10 provide data transmission links
al low cosl, it Is possible -

*to lnk a network of such computers throughout the organization,
including regional and local offices;

* fo avall of tha possibility u-'l'lxrmagad. intagratad data bases, and of
greafly improved imternal communication processes.

Many of the design principles for a computar-basad MIS remain similar
io those for a manually compiled system. However, many procedures
necessarily will be different. When converling from a manual system,
care should be taken in system design to take advantages of all possibiiities
offered by the new technology, and not simply computerize the axisting
manual processes.

A computer specialist firm could be employed for detalled study of the
systam for praparing computer oriented MIS. The firm could be asked
to prapara datsilad formate for collaction of one time data, recurring Input
data and output reports. (Annex - Xill gives an exampla).

When the project is under construction, the MIS may have to be developed
In separate modules for construction and for O&M activities.

In maintaining thea system, it will bé nacessary {0 devalop procedures
for :

* Updating system descripion and facilities

hardware
software

data storage
printers and communication Hnks

* Controling development of new or modified systems
* Approval process for addiional aguipment
* Cost shanng of services between intemnal cllent units.

Note :A computer-based MIS offers great flaxdbility and scope. Howeaver, the

absence of computer facilities should not deter development of an elfective

MIS for adoplion manually, as it s vital for achieving efficlent O&M
funclions.
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8.1

CHAPTER &8

COMMUNICATION NETWORK

NEED

U}

()

(lid)

A good communication systemn, preferably a modern one, |8 sine-gua-
non for all Imigation personnal concerned with operation, maintenance
and monitoring activities of an irigation and drainage system. The field
conditions and field needs are required to be communicaled to the senior
officers for timely operational instructions for implementation. Tha
communication systam should cater to the communication neads at any

time (day or night).

Accurate planning, monfioring and regulation of water releases would
warrant;

- collection of metecrological data from stations inthe command /catchment
and transmitting the same to India Meteorclogical Department (IMD)
to provide forecasts for small areas, which IMD underiakes now.

- codlection of weather forecasts from IMD

. collection of information about crops, cropped area, sowing dates and
age of crops from command.

+ postion of water availability.
- Data on consumptive use of crops

- debvery schedule and communicating the same 1o the operating staff
and beneficiarias,

- waler raleasa Information as per schadule
- happenings on the systam related to water use.
- direction/implementation of instructions and fransmitting information,
Communication System is essaential for :
* pperation and maintenance of dam, reservoir, weir/barage, headworks
* flood regulation and amergencies
* warning to fiood prone areas for organizing rescue operations.
* pperation and malmenance of canal networks, In regard 10
- quick appraisal of water requirament and optimum utilization.
- dally monitoring of regulation orders.
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8.2
8.2.1

8.2.2.

8.2.3
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- diverting llkaly wastage to neady areas.

. u-miding overtopping/breachas of canal banks In case of sudden
heavy rainfall, by operafing escapes or adopting other sultable measures.

- offecting quick operational modification to an endangered structure.

- minimizi braach/damage from othar causes through fast
communication.

- gupediting measures required to handle emergent siuations.
* organizing effective and timely supporl services to help farmers.
* gther administralive requirements.

TYPES OF COMMUNICATION
MESSENGER SERVICE
This old system Is still in use for transmitta! of routine and ordinary massages.

In some ramole places canal and river gauges are still communicaled through
messengers called 'dak runners’. The dak runner system Involves a lange
number of messangers. The communication Is slow and takes long time in
communication for action and reporting compliance tharect.

TELEGRAPH/TELEPHONE SYSTEM

In India, by about 1800 A.D., islegraphic communication or canal wires were
introduced on soma major and medium irigation projects. These are still in
UEa.

Later, the telepnonas (magnelo system) wera Introduced for better and quick
communication through direct talk. The telegraph/ telephone is under the
monapoly contral of the Central Ministry of Communications. The systems
are installed by that Ministry as per speciiic indents of Irrigation Department.
The system is ownead, maintained and repaired by the Ministry and leased out
1o the user department on yearly rent per km langth of tha linas installad. Tha

operators areé employed and paid by the user department.

Both the telegraph and telephone are installed either with single wire-earth
return or double-wire systems. Double wire system s comparatively cosily,
bul communication s belter and nol affected by climatological changes.

WIRELESS SYSTEM

Wireless communications are in short wave (SF), high frequency HF), very

high frequency (VHF) or Ulra high frequency (UHF) categories depending
upon the wave length used. Wireless systemn eliminates transmission by wires

and poles. It Is free from a number of disruplions and damages paricularly



in remote areas. The Installations can be done quickly. The operation;
maintenance cost is less than-the rental charges ol lelephane /telegraph lines.

8.2.3.1 High Freguency Wireless (HF)

The sysiem can be installed and owned by the Irrigation Department after
necessary permission and licence to use frequancy from the wiraless Advisor,
Ministry of Communications, GOI. The Ministry also installs and leases out
such networks for exclusive use of tha Irmgation cepanmant

The HF wiraless transmission propagates through space in omni directions,
and can cover longer distances. The power required is high and so the
operating cosls are also high. The HF system s susceptible 1o jamming or
interference from other natworks in the vicinity, The audibility is poor or weak
during Inclamant wealnher and high temperaturas, Thera arg periods when

the communications are tolally blank, particulary In summer during mid-days
and mid-nights.

8.2.3.2 Very High Frequency Wiraless Network (VHF)

The tranamission is In straight line like light ray beam which can be imercepted
by an opague body, structures or even the curvature of the earth, But, i the
transmitters and recelvers (through high antenna or higher altitude kocations)
are provided 1o avold thass obstructions, the racaption s clear and audibility
vary good to excellent, not susceptible to weather or high temperatures or
interferance by other nearby wiralass nebworks.

For large and extensive command arees intercepled by hills, auto repeaior
(transmitting /recelving) stations are required. The VHF lransmitters receivers

work on relatively low power ranging from 2 to 20 wallts, which reduces
installation, maintenance and operation costs.

VHF system is fast and reliable and is suitable for operation of irrigation
projects, It is being installed by & large number of projects in fhe country.
Reler para 8.4 (i} for Installatlon of VHF networks in stages.

E.2.3.3 Uitra High Frequency Communication System (UHF)

The propagation is through electromagnetic waves which travel straight
and have lesser bending effect in comparisan to the VHF. As a result R has
less coverage of communication between two poinis In comparison o VHF,
and Is restricted 1o puraly Ine-gf-sight communicalion dus 1o eanth's curvature.

For a long distance communication UHF systermn will nead more repeaters than
VHF.

The most significant advantage over VHF is thatl it has a mulli-channal facility
extending from 12 to 60, while the VHF has only one channal faciiity. Better
diractive antennae can be designed. Although fortaking advantage of multichannal
facility, it is necessary to have multi-plexing egulpment In addition 1o wirsless
frans-receiver sels. The modermized system will have radio relay system, Multi-
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8.3.1

B.3.3

Access Radio Telephone (MART) system and Elsctronic Private Automatic
Exchanges (EPAX)and mobile Radio sels Including walkle-talkie sets. The
rapeaters in UHF are much less prone to noise and mora number of repeaters
in tandem can be possible, Although UHF has thae advantage of multichannei
facility the instalation cost would be high but in the long run it could ba
aconomical.

Ulira High frequencies, however, have a high potenilal uge in remote areas
for measurements and control of water flows In the systemn. This system is
necessary when sophisticaled remolte control gates are installed on the systems.

LOCATIONS, NETWORKS AND SUB-NETWORKS AND FREQUENCY
REQUIREMENTS

LOCATION

In order to have smooth and fast flow of information/finstructions to the
operating personngl or strategic control points, the wirsless siations need 1o
be installed at the location of all key functionaries deployed on water,flood
managament, administrative hierarchy upto policy declsion making level.

Some wireless sats should be mobile and installed on vehicles of field leve!
officars.

NETWORKS AND SUB-NMETWORKS

It is genarailly nol necessary for all the stations 1o communicate with all other
stations regularly. Generally aboul 8 to 10 stations can communicate efficiently
on one network. The system should, thersfore, be organized in suitable
networks of primary, secondary and fertiary networks according to the
administrative convenience and imporance of work,

FREQUENCY REQUIREMENTS

The prrmary network may have two indapendent frequencies, cne for waler
managernent and the other for flood management. For every autorapeater
station in the command, two additional frequencies may be sssantial.

Providing Independent frequencles for sacondary and tertfary networks may
not be possible being limited by the divisions/sub-divisions located al long
distances. Same frequencies can, however, be used on regional basis. I
the trafic is less, adjacent divisions/sub-divisions can use tha same frequeancy
on fime sharing basis.

Communication system is an important tool for management. Hs erection and
installation alone may not ensure its effectiveness. It is the planning and ordarly
sustained operation and meaintenance that would lead to better and efficient
management. Preparing detailed procedures for operations, manuals, traffic
rules, assigning appropriate priorties for different messages, safting up tima



schedules for collecting important information, issulng instructions fexacutive
orders from higher authorities and pericdical monitering are other essential
activities which would ensure effectivenesa in water management.

8.4 COMBINATION OF DIFFERENT COMMUNICATION SYSTEMS

(i}

(i)

In most of the existing major/medium irigation projects, some kind cf
communication systam, such as telegraph (canal wire) or telephone is
in existence and may be working satisfactonily although maintenance
and repair by Ministry of Communication (DaT} may not be prompl. In
the long run, the VHF wirelass communication is suitable and economical
for betier waterfiood management, though immadiate replacemeant may
call for additional budgetary provisions. Since this may be difficull to
obisin, especially on completed projects, it may be advisable to continue
the existing system and use It in combinatiion with VHF wireless which
may be Installed on the missing links. Later, when I & possible 1o get
luncs, the same could be replaced by VHF networ.

However, preliminary/feasibility survey, GOI approval and allotment of
frequencies could be organized for the complete network, as it would
be difficult later to get adjacent frequencias.

Different situations may be prevailing In respect of communication systemns
in the commissioned projects. Where there may be telegraph system
(caral wire} or telegraph/telephone or wirgless sats on lease from police
of Telacommunication Dapartmant, these may ba used while improving
tha systam.

The instaflation of VHF networks could be arranged in stages.

- Installation of VHF, secondary and primary networks in phase-i,
replacement of terliary network in phase I,

- Installation of VHF terhary network in phase | and secondary/primary
in phase i,

- |mstallation of secondary tertiary VHF wirsless network in phase | and
replacing HF network by VHF In phase |l

8.5 OPERATION OF WIRELESS SYSTEM

()

Wireless transmission works on Prass To Talk (PTT) Switching. Transmission
slarls and the message reaches the recalving side where the operator
listens and writes the mescage. Afer the end of sach santence, the
operalor on the fransmitting side has to say "OVER' and tha oparator
of the receiving side wno notes down (or writes) the message has 1o say
"ROGER". Afier the message i transmitted, the receiving operator
repeats it for confirmation.
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(i1

(1iy

The message I written atcording to a methedology, e.g. the shor
message Is written in narrative form using emall sentencas saparated by
stops. Long messages are broken into paragraphe 1,23.... er ABC,......

The messages are assigned priarities according to the objectives of the
massage. Most of the O&M messages In O&M work reiate io water
measuraments, l.e., gauges and discharges ol channels and rlvers. This
Information Is vital for regulation and therefore needs 1o be given special
slaus and specific tima slot for communication. Such massages are
designated Situation Reporis (SITREPS). The messages are classifiad
according o certain priorities :

{a) "CRASH" messages are for immediate atlention/action, prompt help
or situation of alarming smergencies, such as, heavy flood warnings,
heavy raleases from reservoirs expecied to submerge downstream
vallays, major breachez and remedial measures therefor, VIP
programmas.

{b) "PRIORITY" mossages seok prompt altention and compliance, in
siluations such as unscheduled increase or decrgasa in water flows,
express reminders, higher floods, elc.

{c) "IMMEDIATE" or “MOST IMMEDIATE" messages where the receiving
side Is expaectad 'n suspand their normal work and respond 1o the
caling side.

(d) "SITREPS"” (Siuation Reporis) would Include dally gauges, rainfall,
evaporation, temperature, etc., instructions for changing the discharges
of canals and gate opening, satings dally flood bulletins.

Abbreviations and code words are used to save tima in wirgless
communication as t involves repatition for corfrectness, copying and
forwarding to the concemed officers. For example : AE = Assstant
Engineer, EE = Exascutive Engineer, SITREP OGR = Situation Repor
about dailly (Canal) Gauge, CR = Cross Regulator, Sin = Station, u/s
= Upsiream, d/s = Downsiream, ETA = Expected Time of completion,
PDC = Probable Date of Completion, WDOS = Water Dellvery Schadules.

STANDARD MESSAGES

To enhance communication efficiency by way of handiing more traffic, the
SITREPS should be on standard message formats, This saves time in
transrméssion /recaiving, writing and copying the messages. Slandard message
formats are evolved o Indicate or suggest all possible information desired

to ba reponad and alsa the further steps of actions to ba takan in & particular
gituation.



8.5.2 WIRELESS MEETING -

A moeling usually of senior officers through wireless can also be arranged
by providing suitable equipment. This saves time fo expedite action.

WIRELESS MANUAL

m

A manual for the use of wireless communication may be prepared for

ail the Irrigation projacts, espacially for the major and meadium projects
in tha state. Tha manual may cover -

{a)

(B}

el

(d)

()

()
(g

(h)

U

Ul

(i}
(h

Scope and objeciive of inglallation and use of the system, such as
water managemant, lood regulation, construction facilities, monitoring
irmigation deliveries and heath of soil and water in the command and
collecting vital statistical information.

Detailed methodology In carrying out preliminary survey, feasibility
studies, obtaining approval, licence and allotment ol frequencies
from GOL.

Typas of wirelass communications instalied in the State viz. HF, VHF,
UHF, ete.

Officars /tield staff authorized to use the communication networks,
and officers authorized to have direct Radio Transmission Tatk (AT
Talk).

Qualifications for the operators of wireless sefs, and radio technicians
for repairs.

Rules of operation and traffic discipline.

Functions, duties and responsibiiities of Central Control Station (CCS)
for the project and control stations (CS) of individual network.

Method and language 1o be used in iniliating/writing messages,

transmitting /receiving on wireless and forwarding the massages to
the concerned officars.

Pricrities for different messages according to the purpose, contents
and urgency.

Standard messages for common situations like flood wamings, breaches
In canals, canal/river gauges, MET Reports.

Monitering of communication watfic by CS85 and CS.
Daily /Periodical maimienance, inspections of installations.

(m) CHicers authorized to use/operate ‘mobile’ ‘Hand hald' sets or sels

installed In cars/jesps.
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in) Centralized training faciities syllabil for the operating staft and officers
entitied 1o usa the system,

(i) A Telecommunications Consultant could ba appointed lo formulate

proposal for modernizing the existing system and preparing communication
plan for the project

ADVANCED TECHNOLOGY

With the rapid advancemant In electronics and electronically operated devices,
there is a tremendous scope to use wireless natwork for precision and accurata
operation and monitoring water delivery or regulating flioods. Some of them
expected to be used in near fulure are |

i)

i

)]

v)

Telemetry

Electronic devices are now avallable in market, which can continuously
record the canal /river gauges al designed intervals, Equipment is also
avadabla which can record the gauge inslalled as meaasuring devicas,
and can fransmit the same through auto-transmitters periodically,

Femote Control

The gates of cross regulator, head reguiator, escape of canals o fiood
gates of the dam can be remolely operaled from the control station,
through serve motor operated hoists installed at the gates whose switch
can be aclivated by wireless signals.

Computer Controlled Information System

Computers can be used alongwith wireless netwark to store information
about crops, cropped area, age of crops, climalological data required
for working out crop water raquirements. This can be brought on the
computer screen, analyzed for laking appropriale decisions in releasing
water (Chapler 12).

Written communication fadilities are aso available. These devices can
ba attached to tha wireless trans/receiving sets. The messages can be
transmitied through fascimile transmission (FAX) accurately without
mudilating the information with preambles such as fime, date, message
number to whom and by when initiated etc. Secrecy of the messages
can ba maintained since thay are transmitted at a high speed in a digital
communication code.

Extension and Telephonic Transmission
In the present systems, the officers are required to go to the static wirelass

get instelled at their location, Senior officer may not get time to go for
transmitiing /receiving messages. Similarly for urgent talks the convantional



V)

vi)

ona way communication may be fime consuming. Radio telaphone
axchange equipmant working on duplex by voica operated carriar systam
(VOX switching) in place of Press to Talk Switch (PTT) can be insialled
to facilitate senior officers like CE, SE, and EEs who can than talk on
VHF wireless similar o Telephone syslam.

A new tachnology which enables data to ba stored In tha Indian ianguages,
has been developad by the Centre for Development of Advanced Computing”
Pune. It has polential for better communication with fleld staff and water
users.

Remote Sensing techniques are baing used for mapping, monitoring and
avaluation
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9.1

9.2

CHAPTER @9

INVOLVEMENT OF BENEFICIARY FARMERS

BACKGROUND

{f)

(n

Before the British Raj, the raditonal practice of irigation management
In India was self govemnanca and self management, except that the
Govemments in those days used to help, promote or at the most
construct such systems. Phad System in Maharashtra; Vijayanagar
Canals in Kamataka are classic examples. Subsequently the concept
of Governman! Control came Into existence and during the British
Raj in some of the States. lmigation Depariments /Public Works
Dapariments came Into baing to control large number of irrigation
works constructed as protactive irigation schemes to cope with
famine like situation.

Since the First Five-Year Plan (1851-56), a good number of major
and medium irfigation projects have been bulll and are controlled,/
managed by the Stale Irrigation and Public Works Departments. Over
the years, the krigation potential created has not bean fully utilized.
The gap In utilization of potential has baen widening, ever since 1850-
&1 and was about 4.0 million ha in 1979-80 and 8.5 million ha In 1889-
80. Lack of involvament of farmers I8 one of tha imporant reasons
for slow ulilization of the created Irdgation potential.

PRESENT STATUS

(U]

(1)

Farmars are the principal beneficiaries of an irgation project. Though
they use most of the avallable water for production of food and fibra,
yet they constitute the weakest link in irigation management. Thay
are not effectively and functionally involved In managerment. There
is no legal backing to hand over management of walaer distribution
at the outiet 10 beneficlaries. In some States effors have been made
1o form Co-operative Societies of beneficlaries to hand over outlet
discharge on agreement basis.

Due to lack of aducation, the farmers may nol be able 1o perceive
the complications of intricate planning of major and medium irfgation
projects.  However, their participation in planning, design and
construction of micro level systems would improve system efficiency
and consequently help in greater production. By creating & sense
ol Involvemnent and ownership, they would get to know the project
objactives better and the Depariment would know the expectations
of the beneficiaries. Construction qualilty of water course /flield channel
lining and works thereon would also improve. The main objective
o involve the farmers in the entire functioning and working Is to make
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(i)

(iv)

(v)

{vi)

(vii)

them pariners  in the irgation management. Some problams
are axperianced in organizing farmers inlo groups. Thie requires
strong motivation  through  local  bodies/NGOs, providing
incentives and ghving racognition for their involvement in O&M work,
expression ol concern for their bettarrment, and adoplion of parinership
approach.

Pariicipation of farmers in water management and maintenance of
irigation system at micro level has been talked about since early
eighties. Tha Minisiry of Water Resources (WR), Government of India
raguested the States in October, 1985 1o infroduce farmers participation
by way of invalving them in the distribution and managemant of water
and mairtenance in cne minor (about 1000-2000 ha of area) In each
CADA project. The Ministry of Water Resources also supplied guidelines
an the subject which, intar afia, included information on participation,
axperiencas aoroad and 8t home, objectives ol participation, area
of operalion of associstions and methodology, advantages to the
farmers, dutes and responsibllities of the department, incentives 1o
larmers, Iraining and monitoring. This programme was ovenvhalmingly

andarsed by the Parkamentary Consultative Commiites attached to
the Water Resourcas Ministry.

The National Water Policy (1987) stipulatea making afforts to involve
farmers progressively in various aspects of management of irdgation

systems, particularly in water distribution and collection of water
rates.

Several experiments are in progress in different States for improving
rrigation management through farmers involvement. (Andhra Pradesh,
Bihar, Gujarat, Kamataka, Madhya Pradash, Maharashira, Tamil Nadu
ara examples). These expariments damonsirate the faasibility and
how farmars nvolvement can be achieved in irigation projecis,
NGCe and women farmers have made significant contribution in this
regard.

The Second Mational Water Convention held in New Dedhi, in January,
1881 recommended operationalisation of farmers participation by
way of adopting a threa-tier system with the Canal Advisory Commitiee
at the Canal level, a duly registered water users association at the
mingr_leval and informal groups at the outiet level, for sustained and
improved performance in irigation managemeant. Adequate financial
incentives and legal support, f required, should be extendad by the
Siate Governments for the formation and sustenance of water users
gssociations. Advantage may be taken of the Incentives provided
under centrally sponsored CAD programme operated by Ministry of
Water Resources in this respect.

The Nationsl Workshop on Farmers Management in Indian Irigation
Systems held at A5CI, Hyderabad, in February, 1952 also recommended
eflective management of major and medium irrigation systems by
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9.4

8.5

8.5.1

creating functional parinership belween Bovernment agencies and
larmers’ Water Management Associations (WMA).

NEED OF FARMERS INVOLVEMENT

Farmers involvemant! in irrigation manageameant B considerad necessary as
it |z kel to :

- reduce water distribution costs

- develop cordial relations betwean farmers and the irigation agency.
- facilitales prompl recovery ol irigation dues.

- |mprove/achieve maintenance of micro level systam.

- molivate economic use of wailer by Infusing ownership among farmers,
- bring abowt unlormity in krrigation praciices.

- Improve effectivenass of the systam,

- assure rellability of water supply to result Into higher productivity.

- offect equitable water supply 1o protect weaker sections and 1allenders.

- provide stability to O&M of the systam.

RELATIONSHIP BETWEEN PROJECT AGENCY AND BENEFICIARY
FARMERS

The relationship bDetwean imigation agency and the beneficiary farmers
should be clearly dealt with claritying the rights and obligations of each panty.
All major and medium irrigation works ané under the cantrol of State irigation
Departments (or equivalent). Different irrigation Actz are in force in differant
States : these Acte and Rules thersundar differ widaely in thelr scope, In
powers and privieges of Governmer! and rights and cbligations of the
Irrigators. In Andhra Pradesh, Tamil Nadu, Karnataka and Orissa, the rivers
and natural streams are regarded as public proparty, whila in olher Stalas,
the governmenrt has lo declare that the waters of a river/stream would be
used far irrlgation. To cbviate the above difficulty the Central Governmant
preparad the Model Irigation Bl in 1978 and commanded to the Etates
(Annax V). This modal is required to be adopted uniformly throughoul the
country through appropriale legislation.

RIGHTS AND OBLIGATIONS OF FARMERS

EXISTING PRACTICES

The existing statutory righis and obligations of beneficiary farmers to the
uss of water from a government irrigation work are:

av
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8.5.2.1

RIGHTS

* in north-west india, (Punjab, Rajasthan and Ufttar Predesh) by the
inclusion of thelr area within CCA of a canal.

* in Tarmll Nadu, Andhra Pradesh and karnataka by usage, In which case
tha right to irlgate a field from a paricular source s entered in the
settlerment records and by Inclusion of specifiad areas in a ‘localisation
scheme’ approved by the Collector.

* In Maharashira and Madhya Pradesh by entering Inlo agresment with
governmant for a speclfied period under terms and conditions defined
In the agreement, and

* In all other States by special permission on application for spacified
periods or for single crop season waterings.

Whereas evaery field imigable from a canal in north-west India is entitled to
recelve s due share of waters avallable in the canal (free-will system), avery
fleld Irigable from a canal in Gujarat, Maharashtra and Madhya Pradesh
would ba entitted to receive irigation water through application and will
acquira tha right to gat drigation supplies (pass system), for the period
approved. Bul this practice & nol vague in Andhra Pradesh, Tamil Nadu
and Karnataka wheare fislds are not entitled for getting irigation water (even
though they may be commanded from the Imigation system). If water is
avallable, thay are Included in the "localization scheme' of supply as a second
priarity.

OBLIGATIONS

*  rrigators  except in Assam and some parts of Bihar, are required to
pay water rates as may be levied by the State Government from time
o time.

*  malintaln water courses In proper state of repairs, In north-west India,
frigators can be required to pay penalty, In wastermn Maharashira, the
application tor water supply may not be sanctioned if waler course is
not propary maintained.

* lmigators are required 10 provide tabour lor ordinary or emergent repairs.
Full wages are, howevaer, paid for such repairs.

PRACTICES UNDER EVOLUTION

With the introduction of tha concept of command area development In 1973-
74, varlous models for farmers Involvement In management of major and
medium irmgation projects have been evolved and experimented on various
projecis in several States (Maharashtra, Gujarat, etc.)

Project Level Management Committee (PLMC)

These ware constiluted o advise the irrgation project authority in overall
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8.5.2.3

8.5.2.4

water managemen! including deciding canal operation schedules. These
include State department officials, elected representatives of the project
command and some nominated representatives, The PLMC as a single fier
commitiea has not been much effective. Hence in Gularat a three-tier farmers
organisation has been advocated:

{a) Vilage Senice Area Committea (VSAC)
(b} Water Management Committee (WMC)
(c) Project Level Water Managerenl Commifies (PLWMC)

Outiet Committees

An outlet is the last governmant control point and the interface between the
irigation staff and the beneficiary farmers. An Outlet Commities is also
called as 'Fipe Committes’ or 'Kolaba Samit’ and has been promoted by
CADA as a CADA activity In sevaral projecis in many States. It is an informal
organization, reconized by CADA. It is not effective as a single tar PLMC

in large projects.
Water Users Cooperatives/Water management Associations (WUC /WMA)

The WMA are based on minor/sub-minor and have come up on sevaral
projects in Gujarat and Maharashira States.  Mahinl Water Distribution
Cooperative Society, Ryma Water Users Cooperative Society and Saras
Water users Cooperatives Society in Gujarat and Shri Datta Cooperative
Water Management Soclety in Maharashira and single tier minor based
formal organization (registered under Cooperative Socletles Act) are examples.
WMA purchase water in bulk at negotiated watar rates, collect water charges
and pay o the irigation dapartmant, rasolve conflicts, racaive malnienanca
grant for the minor to carry out maintenance work and also collact sendce
charge for office expenses from the farmers. A mamorandum of understainding
(MOU) /agreament between the WMA and the Irrigation Department should
be entered into, to safeguard the interests of both. Their rights and obligations
are given below,

Rights and Cbligations of WMA and the Irrigation Department

8.5.2.4.1 WMA

Rights of tha WMA should include

i) Information  from Irigation Department regarding walar availability
and delivary.

il the right to make contracts and earn profits.
i) legal suppor to establish linkages with other agencies.
iv) aulonomy In management and financial administration,

V) the right to elect their own leaders.
a9



i)
vil)
viih)

xii)
i)
xiv)

the right to establish and enforce intemal rules.
the right to engage their own lechnical stafl.

recourse lo redressal of grievances with lrrigation Department through
mutually agreed arbitration.

participation in planning and implemantaiton from the mincr level
to waler courses.

representation in distributary and system level operation,

joint inspection by the |ID/WMA before taking over, during repairs
and modifications; constructing measuring devices and deciding
fraquency of discharge cbsemvations ; handing over completion drawings
to WMA; guidelines on the tum over of the system from ID to WMA
afler carrying out the updating works etc. and conducting hydraulic
tests of canals; to ensure channel capacities as per desgign, recording
seepage losses and efiiciency of minors and micro system.

distribution of waler supply among members and non-membeis.
management of ground water within thair respactive command areas.
information regarding financial allocation from minors upto outlets.

Obligatons of the WMA should includa :

y

i)

i

vi)
vil)
wili)

i)

malntananca of minors for equitable water distribution taking bulk
supply from the irrigation agency

enforcament ol discipine among the member farmers to prevent
canal offences

routine maintenance of minors and outlets.

timely payment for water dellvery

communication of relevant information to Irigation Depit.
collaction of water charges

environmental maintenance and improvement

resolving disputes amongst member farmers

adhering to specific cropping pattern or choice of cropping pattern
with tha allocatad water

8.5.2.4.2 Irrigation Department
Rights of the ID ehould include !

il

Partial and proportionate recovery of capital costs of the Frigation
system on mutually agreed terms as and when the farmers are
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assured of high returns on their produce, keaping in view the standing
Govarnment  instructions.,

Hy inspection of the physical system

il Recourse to redressal of grisvances with the WMA through mutually
agread arbitration

iv) Information regarding the WMA and equily aspects
V) Recovery of contract amount for the supply of water 1o WMA
Obfigations of the |D should include |

i) main system operation to deliver refiable irigation supply 1o the WA
al the minor level at appropriate time.

i) provision of funds and technical advice 1o the WMA for special repairs
af the minars and oullets

i granting repair and rehabilitation contracts 1o the WMA on a priority
basis.

iv) grant of subsidies, incentives, etc. rom lime lolime 1o meel managemeant

* costs of WMA in the first few years, and grants for repairs ol minors,
alc.

Size of Water Management Aseociations (WMA)

The size of WMA as menticned under para 8.2 (i), is about 1000-2000 ha.
The size, however, depends on project size, number of outiets, linancial
viability, maintenance problems and the pessible coopesation/cohesion
among farmers. It would genesally be advisable that WMA fs set up for @

- each minor (lateral), with separate gated control and discharge
measuring device, imigating 400-1000 ha.

gub-minors should be clubbed 10 hawve an area of 400-500 ha and
100-200 farmers for financial viability.

- direct outlets, # any, should be clubbed with adjacent minors.
Formation of Water Management Association

While forming a8 WMA, its scope, duties, structure and functions should be
mentioned. Guiding principles for omation of assoclations are given n
Annex-XIV, as an example.

Model bye-laws of associations in @ major project are at Annex-XV.

Proposed draft legisiation for water users cooperatives under Northern India
Canal and Drainage Act 1873 is at Annex-X}V1.

a



8.5.2.7 Tralnlng of Assoclations, Office Bearers

8.7

The organizers and farmers, especially the office bearers of the Associations
shoutd be trained In project-specific aspects (for detalis sea Chapter 10 on
Training).

FARMERS' INVOLVEMENT IN CONSTRUCTION OF IRRIGATION
SYSTEMS

Peoples’ involvarment has not remained limited only to operation, maintenance
and managsment (OMM) ol irigation works, bul has also exiended lo
financing and consiruction of irigation systems. Bala Raja Dam in Maharashira
iz & Socisty owned and controfled project and Chikapadasalagl Banaje In
Karnataka is another example of peopla’s involvement In financing and
construction of an lrigation project.

OFFENCES AND PENALTIES

As discussed in para 9.5.2.4, it Is important that beneficiary farmers and
project amployeas comply with their respactive obligations. The maost
frequent offances by the water users and the penalties for such offences
should ba spelt out and made known to the waler users to reduce such
oocurrences. The offences and penalties are also dealt within Mode! Irigation
Bill in Annex-IV to Chapter 3.

OTHER SERVICES

Besides delivery of water from the project, farmers may benefil from other
services provided by the project agency, e.g. :

* technical assistance for en-farm water management and other activities
such as construction of field channels land levelling/shaping, field
drainage, other OFD structures, crop water requiramants, critical wataring
for crops efc.

* delivary of inpuls through estension services (lertilizer, pasticides,
certified seeds, atc.).

* execution of farming activifies (ploughing, fertiizer dose treatment for
salt affacted lands, tackling waterlogging problem ele.).

* financial assistance.

FARMERS' TRAINING

Refer to Chapler 10 : Training (para 10.6).
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10.1

CHAPTER 10
TRAINING

OBJECTIVES OF TRAINING

(U]

(i}

The objectives of training are to improve performanca of 1D systems,
for sustained increase in crop production in guantity and quality,
without detrimental effects on environment, scil deterioration in

. The training contents should have an owverall view of
principles of irmgation water managemaent, diagnostic analysis of farm
Irrigation systems and specific skills of irrigation personnel and
farmers.

The fraining should heip the trainees :

- toksep the senice personnegl abreastwith the latest development
in their respeciive fisld of activity.

- 1o apprecliate bengfits of improved water usa practices.

= 1o determina the existing deficlencias in O&M and develop solutions
tharelor.

- 1o Infuse discipiine and team skills and o further improve monitoring
skill to evaluation approaches.

- 1o understand principlas, processes and specific field problams,

= to gain flield training experience in multl-disciplinary responsibiiities
and actions. (The mullidisciplinary concepl has come to be

recognized as “inter-disciplinary concept”).
- 1o appreciate positiva side of Invoiving tasrmers In decision-making.

- 10 havae a comprahensive view of all project management aspects
including strategies 1o ensure equity and rellability of water deltvery
upto the outlet and technological advancement in water management
having socho-political Impact.

There is a need to understand the meaning of imigation water
management. The lattar may be viewed as the process by which
tha avaliabla waler |s used for maximum good for the production
of food and fbre. i i the judicious consenvation and optimum
utilization of availablle water in all intended spheres of its wuiility.

Water management warrants the  following prereguisiies for
improvement and better pedformance !

{a) Precise water control and redlability of supplies at the farm level.
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(b} Increased produciivity of waler.
(c) Equity in water distribution among all classes of larmers.

(d) Sustained mainenance of project fackities including health of
command area.

(8) Increased participation of farmers in the Q&M of the system.

il Analysis of pracise cost effactiveness of tha systermn.

To achieve the abowe, the project should have professionals trained in
comprehensive irigation waler management,

PRESENT STATUS

(0

(i)

(i)

A review made in 18985 of Country's status in irrigation training shows
thatin the pasi four decades investigation planning, design, construction
and O&M of irrigafion projects have been deficient, primarily due 1o
inadequately trained stafi. There were some 1,680,000 irigation
engineers in the country, most of whom had received little or no In-
senvice training since entering the depanmeants,

Of the total estimated irmgation potential {(113.5 million ha), some
83 milkon ha was created upto 1991-82, but the utllized patential was
only 75.70 milllon ha. leaving a gap of 7.30 m.ha, of potantial 1o be
uliliged yet. Thera is an urgent need to fully utiize the created potential
to gustain crop productivity - in terms of intengity and yield consistant
with the cropping pattern with available water supply and to operate
and maintain the irfgation systems in @ more effeciive and efficient
manner,

Suslained productivity of erigation projects depends on the capacity
of the irrigation departments /organizations, abilty of technical personnal
and the use of improved /modem practices by the farmers. This calls
for effective human resources developmeant on regular basis 1o achiave
producticn goats, 1o safeguard the public investrment and the
environmantal  guality.

The human rescurce developmenl programmes for most of the large
imigation organizations should also include training In.

* PFlanning (organizational, financlal).

* Assassment ol cost/benefil and performance
* Leadership and management skills; and

* Information managemen,
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(v}

(v)

(vi)

A rough estimate was drawn up by an Expart Committes in 1885,
of the personnel to be trained in the couniry upto 2000 AD for major
and medium projecis. The requirement is as balow :

Senior Level Managers (Chiel Engineers. + 5E) 500
Middle Level Managers [EE + AE) 6,200
Junjor Level including nor-engineerng disciplines 20,000

Mational Water Policy (1987) states thal a perspective plan for
standardized fraining should form an integral part of water resource
depariment. It should cover training in system operation, physical
infrastructure and the management of water distribution system. The
training should extend to all the categories of personnel involved In
these activities as well as the farmers.

In the preparation of POM of a project, the cumrent status of imgation
training in the concermed State and the faclities existing or planned
may be presented.

INTERMNATIONAL PERSPECTIVE

U]

(i)

The 13th International Congress of the Intemational Commission on
Irrigation and Drainage (ICID) discussad in 1987 a full Question on
Irrigafion fraining. Conclusions reached at the Congress being
relevant in this context, ar@ glven balow :

* Training programmes should be based on an assassment of the
need for training and should be developed In lina with the
organizational objectives;

* Training programmes should be comprahansive and systematic
and anhancea the skills needed by the management and operation
& maintsnance staff;

* Initial training of projects’ operating and maintanance stalf should
be completed befors new works are commissionad;

* Waler users and thelr associations should be taken into consideration

when daveloping training strategies. This may require complementary
training programmeas on their behalf; and

* Training programmeas should be conducled as closa 1o the
farmers groups as possible.

The World Bank and the United States Agency for International

Davelopment (USAID) brought out in 1989 “lrigation Training in the
Public Sector | Guidelines for preparing strategies and programs.”

95



10.4

10.5

10.5.1

10.8.1.1

it 15 a companion volume to Word Bank Paper 92 (Sea list of
references al the end). This document presents: 1.  Irrigation
Development and Human Resources Development Strategy; 2.

Developing a training strategy; 3. Systamatic Tralning, and 4. Stratagic
decigions in planning for training. For detalls see Annex - XVII.

TRAINING FOR WHOM

Training Is.to be imparted to :

o Irrigation department and project staff responsible for designing,
operating and maintaining the system Le.,oficers and field functionaries.

= Staff of other depardments connected with irrigation, such as
Agricultura, Forests, Cooperatives, CADA, Extension Services, eic.

Farmers who are responsible for waler managemeni at the farm level.

The above should be motivated for training. Training In foreign
countrieg shouid be project need based including for senkor officers.
Thara should ba fraining In automation o catch up with the modam
devalopmants.

NEED FOR SYSTEMATIC TRAINING

Stafl training Is now universally accepted as an essential element of
organizational management.

Training for irdgation normaly includes : Pre-service for technical staff
who are recrulted by the depariment; post-graduate courses on special
aspects of lrrigation; staff college training; crientation for newly inducted
stall; shor-term refresher course; specialized courses; training linked to
speciilc project or systern; on-the-job training; international short courses;
seminars and conferences, study tours within or outside the courtry.

CATEGORIES OF STAFF TRAINING

A systematic fraining plan should generally include three categories of
training that would strengthen the performance of managers and staff.
These categorias and their relevance to different situations are given balow.
Distinctions among these categories are subtle.

In-Service (and maintenance) Training

This calegory of training is intended fo meel shorl-term Improvements
generally focussed on specific and current neads, It may be calied shor-
lerm, routing, continuing, in-house, or on-the-job training for existing or
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10.5.2

new stafl members. it may be used lo gerdify continuing or increased staff
proficiency within the same carear path,

Adjustment or Reorlentation Training

This catagory of training is required following changas in policy or technology
whan irigation stall may be called upon to undertake new jobs for which
thay ara nol adequately preparsd. The tralning must be redefined o bring
staff capabliities in line with new deparimental objectives. For example,
adjustment training would be needad if the farmers are 10 be advised about
agricuttural metters by the imigation personnel. This type of training may
be further sub-divided into three formats :

{a) Specialist Training : it is &8 short-term training and may be carried
out through special courses at local instilutions. H needed, regional/
International axparis may ba brought in lo supplement the local
axparianca. For axampla, study tours within and outside the country.

(b} Relresher Training : It ks shor duration course of study in one’s fiald
of basic qualifications that will introduce concepts end reinforce
earfier training. This could be differant for different disciplines and
alzo could be diffarent for officers and fisld workers.

(e} Retraining : 1 is nesded when a stafl member is moved from ona
type of job or career stream to another. This frequently happens
when there is a significant shift in the mandate of the depariment,
or when certain phasas or organization deveiopmanis are complala
or permanent slowdown in new construction [s anticipated e.g. design
slafl after complation of the project may be retrained io operale the
irrigation sysiam.

Project and Task Force Training

It Is & special category of In-senica training that Is particularly appropriata
for pre-commissioning training of the staff not yet in place for new projects.

Task Force Training Is & form of project training In which the key staff to
be Invoived in an aspect of the project receive training as a team belors

that aspect of tha project bagins.
STAGES OF STAFF TRAINING

Thera couid be many models for training programmas. The most common
pattern of training s :

*  Induction training (at entry level).
*  In-sendce training (middle leval).
*  Appreciation/Management ftraining (st Senior-evel).
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Induction Training

Itshould include basic training to acquainta new entrant with the administrative
processes, responsibiliies and duties of various positions, organizational
set-up, modern theories and practices of management, etc. It should also
include technical training both academic and practice-oriented, 1o bridge
the gap in the academic education provided at the university or poly-
technique. Advanced post-graduate training In selected subjects could
glso be Included for officers with appropriate aptitude and background.

In-Sarvice Training

‘The in-service training (para 10.5.1.1) in the context of irigation water

management has recelved much attention in the last decade. There hes
been an all-round awareness In the recent years that significant afforts
are required 10 Increasa tha efficlency and productivity of irigation water
at the farm lavel. It Is also recognized that the educational background
of civil engineers of the irrigation departments is not adequate 1o realize
the vital need for the development of the irgated arsas below the outiet,
which are at present left to be done mainly by the farmers with the
assistance of other siate-level deparments, such as CADA, Agriculiure,
Sol Consarvation, Revenue, alc.

Significent efforts are being made in lmigation departments for large- scale
training programmes, primarily with the objective of improving the O&M
of irrigation systems at the macro and micro levels. The Instiutions
cataring to the needs of waler management training are :

Departmental  Institutions ® Stafl Training Colleges, Water and
* Land Management Institutes (WALMI)

Educational Institutions * Agricuftural Universitias,
* Enginearing Universities /Colleges,
Management Institutes

In the recent pasl, a number ol Siates have sel up Water and Land
Management Institutes (WALMI) 1o promote Innovative concepts in improved
water management (Andhra Pradesh, Bihar, Gujaral, Kamataka, Kerals,
Madhya Pradesh, Maharashira, Crissa, Rajasthan, Tamll Nadu and Uttar
Pradesh). Water and Land Managamant Institutes (WALMI) have been
playing increasing role in fraining imrigation professionals and farmers.

The Universities equipped with training facliities are : Centra for Water
Resources, Anna University; Inter-Faculty Department of Irigation Water
Management (MPAK);, lrrigation Management & Training Programme,
Rajasthan Agricullural University; Water Resources Engineering and
Managemant Institute, Vadodara, Centre for Water Resources Studies,
Bihar College of Engineering; Indian Institute of Management, Ahmedabad
and Bangalore; Water technology Centre, IARI, New Delhi; College of
Technology, Pantnagar, WRDTC, Roorkae. Tha institules to mention a
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10.5.4.1

faw, provide training 1o In-servica parsonnel In irfgation managament and
also to the farmers by onganizing training courses both on short-tarm and
long-erm basis. There is also a proposal lo sel up a National Irrigation
Management Institute to impart training and conduct research.

Soma Institutes have started induction training for new entrants. They also
carry out aclion research programmes in operational irfigation projects
for optimization ofirigated agricultural production. Suchtraining programmes
al WALMI have helpedin giving a new directlon inimproved water management
practices on one side and the general Increase of overall irmigation efficiency
on the olher,

Appreciation/Management Training

Senior Officers at policy-making level need to develop better appreciation/
management of situation, long-range and short-term efiecls of decisions,
meanagament and parsonnal planning, human relations, mulli-disciplinary
work, socio-economic and political influences, elc.

RECOMMENDATIONS OF THE EXPERT COMMITTEE

The recommendations of the Expert Committee relating to training of
Irngation Enginears in respect of () nature of training, (i) stage in sewica
whan the training ba givan o an officar, (i) duration of training, and (i)
objactiva of training, are given in tha Table. Rt Is only indicathve and may
have to be augmented/modified particularly to includs training of subordinate
stafi and farmers.

Salient Features of Training

The most effective fraining in irigation water maragement should be
action-oriented, should emphasiza the management aspecls and should
be conducted on dctual operating systems, with identified problems in
water use in the farmers fields,

The training needs for the involvad in-service professional personnel are
different in content and duration at different levels of responsibiity. The
training programmea for differant levels s given Dalow. However, mora
amphasis on all levels 15 to be givento use of computers, farmers involvament,
anvironmental control and sustainable development.

For Junior and entry-level personnel.

The training programmes of longerterm of & o & months should cover:



Tahle : Recommandsd Schams for Training of Enginssr Offlcars of drrigation Deparimant,

Muture of Stage in Service Duration Obleclives of Trakning
Treining of Trg.
[maniha)
A Induction Traming | On Entry 19 12 Basic © Proosdures,
(Basic & Technical) | Service Aules & Organizaton
of Irrigation Degpit.
Technical : Academic &
Practical-onartad
B. InService Training
{iy Rafreshs:/ Ater Srd year -3 Ingun of modem
Specialist of Senvice technology nct covered
Coursas undar ‘A’ or during
coflece  aducation.
{il] Specialized Betewer Bth 10 8 to 12 Doveiop special skifs
Tralning 12th year of foi plenning, design,
Sorvice cporation o
managamant
{iH] olvamsed A1 5 yearn 1 Agd on o apecialies
Spacialint after (i) nkill
Trakring
{iv} Rafrashar dto0 5 years - | Refresh sepciallzad skl
Coursa In afvor (il
Fisld o
Specialization
C. (i} Appreciation Betwasn 15t to -1 Give  imer-disciplinary
Training 2R year of background and
Barvice aAppreciation of modem
technology.
{iijManagemant Afver 20th yenr - % For cperating In a
Training for ol Servce speciallzed Beld for
Sanior consdambe  tma,
Exacutives besed an indivedusl
pnmpi-t.n:-.

- Rudiments of surface and ground water Hydrology and Irrigation,
agronomical linkages.

- Surveying and levelling with special relerence to laying out water
coursas, field channels, and operation and maintenance of canal
systems.

- Casign of control structures and discharge measurement technigues.
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Plant Science, Agro-techniques, Soll Science, Un-farm land
development, land consclidation,

Irrigation and Drainage Englneerng, Including Hydraulics.

Elerments of Rural Sociclogy, Farmers' imvolvement, Water-users
associations and farmer organizations.

On-farm tralning for one full crop season and hands-on training
working with inter-disciplinary group.

10.5.4.2 Far Middle Leval Officlale

The programmes not exceading B to 10 weeks should cover :

Design of irrigation system including below the outlet control structures,
discharge measuring devices.

Elements of hydrology with special roference to role of rainfall In
the crop development and groundwater hydroiogy.

Elements of plant science, agricullural practices, soll science, land
devalopment and land consolidation and drainage enginearing.

Modernization concepts of the old Irgaflon systems, monitoring
and diagnostic analysia.

Water distribution systems with particular reference 10 warabandi
tvpa water distribution.

Organlzational aspects and Inter-departmental coordination at various
levels in the administrative and professional hlararchy.

Performance  Appralsal - guantitative methods and economic
assassment.

Rural Soclology and its application lo irrigation system operation.

Figld visits and hands-on fraining at the farmers' flelds and
demonstration projects.

Farm-managament and economics.

For Middle lavel officials also, it is necessary to organize seminars, workshops
and study tours in small and manageable groups.

10.5.4.3 For Senlor Officials

The programme nol axceeding 4 - 8 weeks should cover ;

System analysis of the proposed utilization of the created poential
which should include socio-sconomic-agricultural and environmental
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aspects. This should alsc cover the basic neads ol parsonnsl
management of line institutions.

Methods of oollection of imigation data, storage, processing and
analysis.

Performance criteria and evaluation meathods, both on tha main
canals, distributaries and also baelow the outiat;

Banafil-cost analysis,
. Rural sociclogy aspects and their application to imgation systemns.

s Irmigation Water Acts, responsibilities of various involved water-use
Institutions.

Imporiance of communications, motivation and leadership with
refarance to farmers' involvement in the water management.

Financlal analysls of ondarm irigation management.
Management technigues for efficient development and water utilization,
: Formulation of Operation plans for large irrigation networks.

Since smalier groups of government personnal at sanior levals are involvad,
many of the subjects should be organized as short-term seminars, workshops
and four programmas. '

Training Topics for Fleld Functionaries

Tha sanior officars ara normally expacted to train/guide tha fiald tunctionarias.
An organized effort is required in this direction to improve the perlormance.
Fhald functionaries include signallers, gauge readers, gate operalors, canal
inspectors, measurers, Ziledars, Patwarig, etc. They should be apprised
of thelr job requirements, The topics of training should be selscted
according to the needs of the trainess.

For axample, a Gauge Reader's job requirements and topics for training
should include :

{(a) Job Requirerments
- 1o read gauges accurataly,
- to neatly enter readings in the register
- 1o report punciually to the JE
- 1o adjust cOnirol gates to all authorized discharges.

- 10 report variations in leveis/discharges in main and/or off-taking
channels to the JE



(o)

Topics for Training

types of gauges-vertical, sianting with magnification, least counts,
gic.

purpose of siill wells for gauging, keeping inlel pipes clean.

- reading gauges accuratsly, eliminaling paraliax error

maintenance of various registers prescribed for recording gauges
of outiets, minors, distributaries, branches, main Canal and accuracy
needed in their recording.

free flow and submerged flow characteristics in Parshall flumes,
orifices, etc. and their ralationship to discharges.

reading discharge corresponding fo a gauge, discharge rafing
curves, statements, graphs.

time fixed for recording and reporting gauges and discharges
standard format for reporting

authorized discharges In diflerent canals
selfing gates to permit authorized discharge.

10.6 TRAINING OF FARMERS

10.6.1 TRAINING CONTENT

(M

Farmers are the principal users of water and are the weakest link
i irrigation water management. |t is impartant that the farmers know
thair rights and responsibiiities in water managemant.

Farmers are required to be frained paricularly on the community
based approach, their responsibilities (not to encroach upon the
share of downstream farmers) in the public delivery system and the
science of irrigation.

Training should include :

-

L]

importance of land levelling,
OEM of micro network,

correct sowing periods,
Crop water requiremants,
advanced methods of Irrigation.
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* land preparation

* fand shaping

* Improved metnods of on-farm water applications
* props, cropping patiern and sequence.

* water distribution procedures below the outiel, economic and
disciplined use of water.

* maintenance of water courses, field channels and drains.

* visit to successful field trial areas to inslll confidence among
farmears.

The training for farmers should ba arranged at training centres and at
farms, preferably in the local language.

WATER USERS' ASSOCIATIONS

Tha farmers should be organized in Water Users Associations (WUA) set
up for aach minor; and WUA should be affectively involved in land and
watar management for which Irrigation Depariments have to include the
representatives of WUA in the Canal Advisory Commifiees if not already
dora. The training of Water Management Assoclations (lormed at minor
lavel) should be arranged In stages aa follows :

reading gauges al minor, and using Parshall flumes or V-Notches
at tha outlets, calculating discharge In litre/sec using working tables
for gauge versus discharge.

calculating quantity of waler by mulliplying discharge In litras and time
in secs.

cost of water per thousand litres or thousand cubic metres as laid down
by the project.

waler rates on volumetric or bulk supply water rates as per area basis
as per the prevalling praclices.

crop water requirements with due adjustments al the fleld leved, outiet
lavel and minor level depanding upon the seepage losses In the system.

irigation layout for preparing flield to receive water, methods of
irrigation, improvement in application eMiclency by controlling stream
slze and cut-off time.

calculation of water used for irrigetion and total quantity of water
required and used for the crop.
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TRAINING NEEDS ASSESSMENT (TNA)

GENERAL

i

(i)

(1)

|dantification of deficiances of the system which can be remedied
by staff training.

Training need is to cover the gap betwesan actual and the expacled
perlormance of the trainee. The gap could be in larms of knowladga,
skills and attitudes.

All the problems of system performance cannol be solved by training
O&M stafl. For example, when the system Is in bad physical condition
or where the staff morale is poor, training will have little effect on

improving the performance.

The training needs could be at individual, group and crganizational
levels and have to be assessed in terms of knowledge, skilis and
attiludes, A systematic approach should be followed 1o assass the
neads.

For conducting a TNA, two types of data are required

(a) Information that identiles the nature and extent of brigation
parformanca, shoricomings, which may be avaliable from the
meonitoring  unit.

(b) Acourate and complete personnel records to assess the kil
levals of all critical personnel categories of stafl,

The training needs could be assassed through job analysis, Inlerviews,
guestionnaires, performance reports, scruting of reports, maeting
with staff farmers, visits 1o project area, infroduction of innovative
techniguas for improved perdormance, manpower development etc.

CONDLUCTING A TNA PROGRAMME

There are sseven sleps for conducting a TNA programme (refer Annex -
XVl for details).

(i)
)
(i)
()
¥
(i)
{vi)

define perlormance shorcomings

define asessors for the TNA

salect assessors for the TNA

sot performance and skil proficiancy for key managers and stafi,
draw profles of skll proficlency of key managars and staff,
define gaps In skilis of key personnel, and

determine which perzonnel is to be trained and on what subjects.
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An example of a questionnaire for assessment of training needs is al Annex
- XV

MASS TRAINING PROGRAMMES AND OTHER METHODS

Besides formal training programmes, there are other ways and means for
training the masses as well as groups of staff that would disseminata the
information quickly.

*  saminars;workshops

" kisan Medas, Shivirs (Camps) - using audio-visuals slids/film shows,
video cassetes, Wve demonstrations, exhibitions.

¥ ive demonsirations for action research

P television and radio announcements.

TRAINING CENTRE

GENERAL

A suilably located fraining centre, preferably at the centre of the command
with faculty support from the depariment/ State WALMI/University in
addition o its own, may be set up. . The Centre should have well equipped
In-housa testing laboratlories for scil, water measuring devices etc. field

leboratones, library, supporting stall, fransport arrangsments for trainees.
COMPUTER ORIENTATION/APPLICATION TRAINING

The concamed staff may ba trained in computer applications. The Sanior
stall may be given a computer appreciation course o anable them fo
provide encouragement to the computer siaff.

TRAINING MODEL

An effective training model should be evolved if the training is to be made
useful and cosl effective. The components of such a model will include.

i &D Sponsoring Agency.
i) Trainees

(i) Training insttutions, and
(v} Tralnars.



The success of the iraining will depend on the confribution/input by each
of the four companerts, design of training courses and the meathods to
be followed to bring out the desired behaviowal changes among the
trainees. Cooperation of the sponsoring egency with training institutions,
continuous assessment ol iraining requirements to design improved training
madules and the working inter-rglationships batween tha four compaonents
will help evolve an aflective conceptual model.

The following figure presents a suggesiive model

IERIGATION & DRAANGGE AGERCY TRAINEG  IKSTITUTIOR
8. Trainng Mesd Analysis 8 5= Traking Objecties.
b. Seleclion of Trening b, Design of Trainng (Contonts)
& Salselien ol Traring o, Training Methodolagy
instaulice Assssmand d. Tening aids
d. Finances =" = 1| = Irirastructure for Training,
5 Proviion for inceniies I l L Tralning Stafl,
f,  Tewining et anetysis i  Evehsation of Trainng
and marioring ntc | I| h Cormmitmers, e
| |
| — | Continmus  Assemsmen ot |
i\ g
! )
I y
1 i
gl M
I — | Efective Training = N |
- Ty
______ i L
S T i | T AR s
i 5 | L 1 |
B ot Knawiadge Gain, Skl deguind il ||
| 1 | B Grearsged Actuiey | | |
I [ | Ty
vl A rmisis o I | |
I || | |
| || | 1 |
| 1 I k]
Lot o] L1 |
TRAITHER i ol Perloimancn TAMHEE
b,  Desigion making
i. Prolessional Cunfifications, Sdlls B, Prablem soking a, Parsonal Chamctersiios
& Esnarance i, innpvatkeness B Falt Mesds
b, Abdity 1o conduct effetie irsning & ¢ Gounseling & Cultance & Molvalion
- F-.b-lll'rhn-m'll-i-ﬂha Iraifrs I Wnbareuiices] Aothdliss i Lsaming Aptiludes
d. Amoegoresouroos g lInterFersonaol Sallu 0. Careor advancemond or
e Choose raining methads & aids imoroved sysiem baneflls, sba,
L Assessmen| snd Monlofng al
Training =nd feed back,
g Sommitment
h.  Efective Communicalion

FAEURE 0.1 | EFFECTIVE TRAINING SODEL 1M OEM OF ARIGATION & DRAINAGE SYSTEMS

Nobe :

speciiic negds and capabilities.

This = only a suggested model by a profassor which may ba modified o sull location
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CHAFTER 11

BUDGETING AND FINANCING

11.1 GENERAL

The following general aspects of budgeting and financing may be kept In view-

i

()

(i}

(i)

v)

Estimation of imigation revenue and expandiiurea on programmes and
worke and activities of O&M, in advance, for the ensuing (Budget) year
{Apri-Mareh) Is referrad o as budgeting. Such an estimation for the future
year(s) beyond the budget year will be termed as forecast’ In this Chapter.

Budgeting for O&M s a mandatory requirement as per the Budget Manual
in each Etam t:.- ensure limaly mamr.-t af fmma.l mnhmlznﬂm,a'annh'mm

should be diisllﬂgﬁhadﬁm Eﬂlmmanl the iﬁtarlsihafnnnai authorization
for incurring expendilure, while the allocation signifies aparoval of funds
and not the authorization io spend.

Procedure for receipt of firm allotment in the beginning of the year, say
by Aprl end, needs o be evolved. So far as O&M activity Is concerned
if the system of LOC (Latter of Cradif) is followed, at least the credit should
hold good for six months.

Budget allocation should be periodically reviewed in tune with the ascalation
in labour and material prices and submitted to appropriate authority
irtimating the ravised need of budget aliocation and fund allotment
accordingly for proper maintenance of tha |1&0 Systams.

Any work that la camled out o create an asset 8 a "plan work'. [n the
Q&M programmes, rehabilitation and modamization worke are considerad
as "Plan Werks" and are accordingly classified under 'Capital budget'
or 'Plan expenditurs,'

Capital cost of a major/medium project includes cost of construction of
project components and facilities and construction of water courses upto
58 ha blocks.

O&M cosis during the construction pericd are generally met from the
capital budget for the completed portion of works yielding partial banafits.

Q&M funds include sstablishmaent (staff) charges and are generally allottad
on adhot basis based on per ha of potential created/C.C.A. Alternatively,
per km basis of channe! length {length standardized for channel size)
could also be considered for allotment of funds, Physical condition of
WwOorks also need consideration. There is need for rationalisation In this
respact.
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(i}

(vi)

Wil

Due to uncerdainty of allotment from the revenua (or non-plan) budget
for O&M, the overall resources available for capital and revenue axpenditure
of the department/organization may be considerad together for O&M so
that a considered view may be taken aboul the availability of resources
for O&M.

An adequate allotment needs 1o be made for proper upkeep of the existing
systems rather than crealing new lrrigation polential in order to gel better
ratumz from tha invesiment already made. This cals for a balanced view
of deployment of available funds for plan projects and for meeting Q&M
costs of existing works.

Establishment charges (& parl of O&M chargas) have been mounting
pariicularly o conlinue the work-charged staff even after compiation of
a project according to the Supreme Court (SC) directive (Staft costs for
medium and major projects lor 1991-82 in JAK was 76.67%). Suilable
measures need to be evolved to limit staff costs e.g., transferring surplus
staff to new invastigation work or to construction site.

The productive and non-productiva criteria of irdgation projacts is no mora
in existence,  Benefit-Cost (B/C) ratio concept has been introduced since
1964. For a project o be economically viable and acceptable, the B/
C ratio should ba more than 1.5. Projecls with, B/C ratio less than 1.5
are not accepted for implementation under the Five-Year Plans. However,
in the case of drought afiected areas, B/C ratio is relaxad to 1 in respact
of projects serving such areas. Benefl is the nel value of agricultural
production (with irrigation - without lrrigation), and cost comprises interest
and depreciation on capital plus O&M charges.

Cost Allocation in Mulfi-Purpose Projects @ Differant methods have baen
applied for allocation of cosis and revenues. The guestion of cost
allocation in case of the project serving one State only is not retevant
as the expenditure is met from the State revenue. In cases whare the
project serves more than ona Stata and the Central Govermment coniributes
to one of the project purposes, the question has 1o be resolved by tha
concerned parties.

{viii) A clear and concisa presentation of budget contanis will assist consideration

by the relavant authoritias, and enhance the chances of 2 pasitive oulcomea
for the organization. In this connection, i is absolutely imperativa that
the Budget request in any year is framed to meet the agreed objectivas
for the organization and in accordance with its policies and priorilies.
Moreover, many of the budget proposals will have financial implications
which extend beyond one financial year, and individual forecasts need
to be framed In the context of the organization's longer-term Financial
Plan in tune with the relevant Five Year Plan.



11.2 PREPARATION OF BUDGET PROPOSALS

Procedure for budgat preparation is laid down in the State Government Budget
Manual Rules and procedures are also contalned In irrigation manuals/
financial hand books,

11.2.1 FORMAT AND TIMING
(Iy Thea budget cycla extends over the following tima periods :

* formulation and approval processes must be comnpleted prior fo the
financial year to which they apply.

* mplementation of the approved budget during the financial year.

* final review and evaluation of budgel performance (variaion statement)
al the end of the year of implementation.

The formulation and approval pariod has fixed deadlines as given in the Budge!
Manual Accordingly, the organtzation units will need to have a disciplined
approach 1o this actvity.

11.2.2 AN EXAMPLE OF BUDGET PREPARATION
Irrigation  Revenue
Most of the recelpts coma from the irrigation charges which are estimated
separataly for Rabl and Kharif seasons. Small portlon of revenue comes from
sale of water o cities and lowns for domestic and Industrial purposes and
recalpts on account of cultivation of canal lands, water mills, plantation, etc,

Dates for submission of budget estimates by EE to SE are prescribed. For
axample, In one of the northern States the dates are |

- estimata for the ensuing year 01 Octobar
- revised astimate for current year 15 October
- final revised astimate 18 Decamber

Revised estimate would include actual receipts for Rabl and forecast for kharlf.

Final revised estimate would include actual receipts for both the crop seasons
- Rabl and Kharil. Revenue recalpls are collected from the office of the Board
of Revenue In each State.

All the estimates are consolidated and submitted to the government through
the Chief Engineer/Engineer-in-chiel,

it is suggesied that the revenue assessmant should be simplifiad by evalving
a flat rate system for kharll and rabl seasons and collection at outhet head

it would spare revenue stalf for watching and supervision of the system thareby
reducing O&M axpenditure.
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Expanditure

Expenditure is worked out for the works for which authorization has been
Issued.

Dates for submission of estimates for expenditure by EE to SE similarly are:

- expanditure for the ensuing year 15 Saplamber
- preliminary forecast of expenditure

for currenl year 15 Octbber
- final forecasl of expenditure 15 Dscamber
- suUpplementary forecast (demand) 01 Fabruary

The expenditure will include crdinary repairs, special repairs (including reserves
for SE and CE) for emergency repairs and improvements, depreciation reserve
for distress conditions (small parcertage, say 1% of capital cost to O&M),
tools and plants, provision for stores, establishment charges including salaries,
allowances, contingency, coliection charges paid 1o the Revenua Department.
After congolidation, the esfimates are submitied by the Chis! Enginear/Enginaear-
In-chie! to the govermment.

Prasaniation of Budgel Proposals

The budget proposals submittad to tha government by the Chiel Engineer/
Enginasr-in-chief are scrutinized and finalized by tha State Finance Department
for presentation to the Leglslature, which usually passes -

- supplamentary budgel for current year in February
- budget for the ansuing year (1st April) in March

Allocations under different heads are communicated to the Head of the Department
(Chief Englinesr/Enginesrin-chiefy and are followed by formal abotment/
authorization of funds. The Head of Dapariment makes allocations soon thera
after 1o the various irigation Divisions.

11.2.3 STANDARDIZED BUDGET FORMS
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(i) Thers is a need of standardized forms and documents to be developed,
both to facilitate their original formulation within the individua! units and
tha subsequent conzolidation by the Budget Saction at tha Chial Enginear,/
Enginear-in-Chief's Office. All the budgel estimates of revanues and
expenditure ara submittad to tha govermnmant. The Budget Saction should
prapare the budget forms, and relaled instructions and specifications in
consultation with the appropriate funclional managers, and arrange for
their distribution.

(1)) The speciications and Instructions should cover :
* description of activity or programmes
* justification for activity e.g.:



* relationship to objeciives for particular functional responsibility
caommitment by organization or government

* efiect on service being provided

* pconomic |ustification (i appropriate)

= priority

* whather a confinuing or naw activity

(i} Scheduling of associated resource commitment s expressed ultimately
in financial cost. Typical items are .

* personnel
- numbers and classification
. reldied sowences md xperess
* equipment and plant hire
* gupplies and materials
* anergy, fuel costs
* pumping cosis
* fechnical service costs - Intermnal, extearnal
* contract services
* training
* travel, within-country and external
* administrative and general axpenses

* any other item of project expendiiure

(v} The instructions should also provide advice on standardized costs, recurring
and non-recuming, to be usad In astimating e.g.:

* salary and wage rates

* fusl, enargy costs/unit

* plant hira, hourly or dally rate

* particular materials and supplies

* contingancy In budget estimates and inflation alemant in forecasts (If
applicabla).

The estimates of costs and resource commitment will ba drawn from the
a?lmmu sat out In the various elements of the POM and associated work
plans.
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If the estimate applies to a system or parts of the system commissionad, though
the entire project s yet to be completed, then the estimates will be mada far
O8M of the commissioned portion of works chargeable to 'Plan/Capiial
Budget.’

11.2.4 IMPLEMENTATION OF APPROVED BUDGET - BUDGETARY CONTROL

11.3

11.4
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(I} ©Once the budget has bean approved the following will ocour

* Budget Section at the Chief Engineer/Enginear-in-Chief's Offica will
adviss organization units (divisions) of the approved budgetary allocations
in each case.

* Unit Managers will adjust if necessary, their work plans and programmes
in accordance with approved allocation of funds.

* Unit Managers will prepara and forward revisaed estimates for approval
by the compelent authority depending upon their financial powers for
sanctioning estimates.

* Budget Section will monitor and provide periodic reports on
Implementation.

() The reports and reviews by the Budget Section should conform 1o the
specfications set out for the Management Information System (MIS)

{Refer Chapter 7).
FINANCING

The operation and maintenance charges of Irmigation and dralnage projects
are mat oul of the general revenue of the Stats, which includes the irigation
revenue reafized from the irrigation projects. Besices the share of the State
from the Central revenues is disbursed by the Central Government as per the
award of the Finance Commission, for meating O&M of State Irrigation projects
and athar sectors of development. Tha recommendations of the Ninth Finance
Commissgion In this regard are at Annex - XBL

The annual expanditure Inourred on DEM of major and medium projects in
nearly all States has been very low. The O&M granis should be enhanced
in tune with the need of proper upkeep based on per ha rate approved by
Finance Commission from tima to time.

RELIABILITY

The costs essoclated with operation and maintenance of an irrigation system
have fixed (salarles, etc.) and variable cost elements. Frequently, costs are
incurred on droughts and floods over which management has no control, The
need for maintanance effort can vary over the life of a project, depending on
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the age ol the components relative o the anticipated service life. The type
of construction, texture and structure of sofls and metecrological factors also
atlect maintenance effort

On the other hand, the anticipaled revenue may vary from the “normal”. The
revenue & based on the supply of water. The occurrence of a drought reduces
supply, higher than normal rainfall reduces demand, and both these siuations
will result in lower than normal revenue even though actual operating costs
may ba higher becauss of these abnormal circumstances.

The budget process requires forward eslimates based on ‘normal’ conditions,
uniess it 2 known otharwise with some cedainty,

The requirements of O&M functions do not have the same order of possible

fluctuations as revenue sources. Any drastic cut in OBM costs would adversaly
affect the system performance, theraby reducing revenue/benefit In the future.

SPECIAL FUNDS

There may be circumstances for the establishment of Special Funds, or special
amangemeants to access additional funds In particular situations

11.5.1 RESERVES

To provide for unexpected operation or maintenance cost during the course
of a financlal year, 8.g. floods, droughts etc. Funds for meeting such expenditurs
are avallable withthe State as "Margin Money' on the basis of Finance Commigsion
award for gratutous relle! for calamities. For funds requiremant in excess of
'margin money’, stales will approach Unlon Ministry of Agriculivre on the
occurrance of natural calamities like floods, cyclonaes, drought etc.

11.5.2 REPLACEMENT FUNDS/DEPRECIATION RESERVE

1.6

If significart expendiluras are anticipatad In future 10 replace project facilities,
it may be appropriate to include depreciation components in currand charges
or revenue, and place these amounts in a "Replacemant” /Depraciation
Reserve account subject to established proceduras. However, rehabilitation
and modemisation of existing projects can be implemented from plan funds

(refor para 11.1 (i) of this Chapter).

FOREIGN EXCHANGE

Foreign exchange may be required for purchase of equipment, materials, spare
paris, for training or other activities,

it s imporiant to Identify foreign exchange requirements well in advance of
tha actual procurement so that stores and other items can ba replenished
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without creating shortages that adversaly affect the timing and effectivencss
of O&M activities,

11.7 WATER SERVICE CHARGES
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(I} Charges for the supply of waler generally take the form of a water rate,

which variez with tha crop grown and s levied on the basis of the area
Imigated and maturad. The water rate has no relation to the cost of
supplying water but is fixed by sach State Government, from time to tima,
taking into congidaration a number of factors.

The Irigation Commisslon (1972) recommended the following principles
as guidslines 1o fix water rates :

{a) Water rates should be levied on a ‘crop basis’', except in the case
of tubewell Irrigation.

(b) The rate should be refated 10 the gross Income from the crop and
not to tha cost of tha project. It should range between 5% and 12%
of gross incoma, the upper IImit of percentage being applicable 1o
cash crop.

{c) The rates should be within the paying capacity of irigators and
should aim at ensuring full utiization of available supplies.

(d) There should be minimum disparity, In the rates charged between
regions with a similar class of supply.

(e) The rates should be fixed on the basis of quantity and tmeliness
of supply : lower rates for less demand due to good ralnfall or where
the supply is inadeguate and uncarain.

(N The general leval of rates in a State should be suwch that, taken as
a whole, the irgation schemes do not impose any burden on the
ganeral revenue.

(i) In some States, an annual charge or cost is levied for every hectare of

the area imigable from a project whether water is taken for irigation or
not, which is called ‘imigation cess’. This is distinct from water rates which
are charged on crop-wise basis generally.

In Assam, and on some minor irigation works in Bihar, no charge is made

for supply of irigation waler.

The water rates may be charged separataly or as part of a consolidated
assessment as in southern India. In north-west India, water rates are
levied on crops matured (aach crop being charged only onca), in Maharashtra
and Gujarat, water rates are levied on area Imigated in each season, Kharil,
Rabi and Hot weather and not by crops.



There is Ihus considerable variation In the methods followed In different
Statas for assessing water charges,

(i) An Irrigation Pricing Committes of Planning Commission s engaged at

present in examining this Issue in all its aspects and its recommendations
when available wil help Stales 1o review the existing rates.

117



COMPUTERIZATION




CHAPTER 12

COMPUTERIZATION

12.1 INTRODUCTION

()

(i)

Computerization refers 1o making use of low cost micro-compulers, also
known as Personal Computers (PCs), for management of wates resources
relating to O&M of lrrigatlon and drainage systems. The important
information to be stored and processed relate 10 data on water avaliablity,
monitaring gauge,/discharge regulation of channels, allocation of wates
batween different canal systems, channe! rostering programme, maintenance
programme, elc. These computers are being used in hydrology for
primary procegsing in field offices or for dedicated spplications such as
an-iine, real-time forecasting for hydradynamical control, and for computer
orientation.

Besides low cost, tha micro-computera have an adequate memory, occupy
small space, consume low power, and withstand wide climatic changes.
Data/information can be acquired/fed, processed, stored and transmitted
via the available communication system In short tima. At unattenced
remote sies, Data Collection Platiorms (DCF) linked to Sateliite telametry
transmit compatible data (in frequency, format, timing) for water management
neads.

12.2 NEED FOR COMPUTERIZATION

[

(1

The nead for computerization |8 obwious In the contesd of Improving
afficiancy and effectivenass of O&M of irigation and drainage systems
in a cost-afective and expaeditious manner.

Computerization will provide invaluable suppor to :

{a) irigation Managament: The various activities of operation, maintenance
and managemen! of project components and faciiiies nsed to be
coordinated for their efficient and eflective working. It is a gigantic
task in case of major and medium projects. For example, planning
of irrigation supply In an optimal way for channel network, gate
opening/ciosing and flood managament to avold damages, conservation
of water, etc. are some of the functions which can be processad
through computers.

(b} Hydrological data processing, particularly for real-time data as proposed
in the case of Narmada Projects.

(c) Preparation of hydrological and mathemnatical models

{d) Moniloring of project activities and performance
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(e} Managerial tasks of daily routine, decision-making elc.
() Communication
{g) Financial Management

{h} Monitoring and evaluation,
(I} Inventory conirgl of siores, elo.

123 PLAN OF COMPUTERIZATION

12.4
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Computerization of an irrigation unit/project should be planned after making
study of tha problems such as resarvair oparaiion, canals operationdata
slorage and processing. The computerization should ba taken up in stages
accarding o the need and availability of funds. The computer load will Increase
with the usage. larger and faster computers may then be required and the
exisling computer may work a5 a slave unit

MICRO COMPUTER SYSTEM

{1} The discovery of the CHIP (Integrated Printed Circuit) in 1353 revolutionized
the development of micro-computers. The chips contain, photographically
placed, diodes, transistors, resistors, condensers and inltegrators.  In
1970, a chip contained hundreds of thousands of transistors per square
gm. Since then the computer technology has made rapid advancemant
and has resulled in smaller, cheaper and rellable computers.

{ii) The compuler performs with spead the following functions
* acquisition of data and Information,
* storage of data/information,
* processing

* presenting results (outpud).
(i) A computer has two parts : Hardware and Software.
(8) Hardware

The hardware comprises the computer and the peripherals (disk
drive, key board, mouse, screen, printer].

A computer has three major pars :

*  Ceniral Processing Unil (CPU) - the micro processor



* Intemal Memory(ies) lo slore inlormation. It is of wo types RAM
(Random Access Memory) for lamporary storage and s contents
are lost on turning off the computer; and ROM (Read Only Memory)
fromn which information can be read and its contents are retained
on twming oft tha computer.

* Communication system with external devices such as keyboard,

mouse, display screen, disk drive, printer, plotter, modem, scanner,
diskettas.

Diskettes (3 % " or 5 ' " diamater) are magnetic storage devices. Information
on diskettes |s read by a disk drive which rotates the disketle and has
a “read-write” head for discerning the contenis; have memaory from 380
KB to 1 MB.

Hard Disk Is built into a Compuler and s rotated by the Disk Drive having
a “read-write” head. K has a memory uplo 100 MB or more.

Printers are of three types : Dot Malrix, Daisy Wheel, Laser. Desk Top
Publishing (DTF) can be used with PC/AT or PC/XT and could be used
for qualty report production.

Scanner digitizes an illustration and stores the resulling information as
coordinatas.

Natworking facilitates communication batween saveral dasks within an
office (such as local area network - LAN) or several offices of the organization,
by telephone, telex, fax, and computer - either using land lines, radio
or satellite or a combination of allthree. Communication batwean computers
is done through ‘Modem’.

(b) Software
These are compuler programmes. There are four iypes of programmas!

*  QOperaling System (O8) programmes, of frequently calied DOS (Disk
Operating System),

* Uty programmes

General use programmes, and

* Specialty programmes.

OS Programmes manage the Intamal working of & computer including
reading and writing information to diskettes/hard disk. |1BM and |BM
compatible computers can use one of the several operating systems.
Micro-Soft - Disk Operating System (MS-DOS) is more common and now
is In fifth version. Other operating systems are : UNIX, XENIX, POSIX,
AMOS, elc. UNIX Is particularly useful for netwaorking.
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Utility Programmes are short programmes to speed up an operation or
improve the use of other programmes, €.9., changing the function of keys
on key board.

General Use Programmmes are used most oflen and are of four types.
The commonly used softwares are mentionad alongwith them.

* Word Processor - WORD STAR, WORD PERFECT, MS-WORD
* Data bases - dBASE, FOXBASE

* Spraadshests - LOTUS 1-2-3, SUPERCALC, VISICALC

* Graphics - SURFER, STATGRAF, HG

Speciality Programmes range from simple game programmes 1o highty
complex engineering model simulation programmes.

Programming Languages : One is never required to use a programming
language. These are toois to wrile all othar types of programmes. Thera
are several languages. Important procadure-oriented languages in common

usE arg :

FORTRAN (FORmula TRANslation)

ALGOL (ALGOrthmic Languags)

COBOL (COmmon Business Oriented Language)

BASIC (Beginners All-purpose Symbolic Instruction Coda)
PLA (Programming Language 1)

PASCAL (Named atter French Mathematician Blalss FPascal)

Tool Kits or Programming Toocls are additional programmes to heip the
programmenrs.

(e} Genardc Migro-Computers (PC)

These are : PC  (Personal Computer B088) withcul hard disk
PC/XT (PC - Extended Technology), with hard disk
PC/AT 286 (PC - Advanced Technology), with hard disk
PC/AT 388  (PC - Advanced Technology), with hard digk
PC/AT 486  [PC - Advanced Technology), with hard disk

Maora powarful computars such as Mini and Super Minl are usad to handle
very large data/information.
12.5 SELECTING A COMPUTER
(i) Selection of a computer for an krigation unit (starting with a Division)

ghould Do based on the raquiremants of the problemi(s) to ba solved.
I is Iherafore necessary 1o ;
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(1

{a} define the current and future problems

(b} salect computer programmas that would ba mest useful to solve the
problems, and then

(c} select the computer that would run the programmes and would
meet, as far as possible, the fulure needs.

For selecting & small computer, one should be awara of the computer
characteristics :

(a) Modules of Computers : The computer design should bé modular,
i, gach part such as key board, screen, memories, disk drivas should
be replaceabla.

Other characteristics are - speed of operation, number of bits (8,16,32),
diskette/foppy type the computer can read, skze of bytes of RAM and
slze in byles of hard disk, data and programme sharing with other
computers with LAN,

(b) Expandability of memory and programmes

(c) Compatibliity with regard to programmes, cperating systems and
languages.

(d) Maintenance of hardware; and maintenance of software and data

backup, archiving, relormatiing, etc; availabilty of consumables (loppies,
paper, ribbang, ink).

(a) Quality of Manuals
) Cost
(g) Training for use of the Computer

A comparison of all thesa aspects may ba made before purchase of the
computer,

12.6 COMPUTER MODELS

{h

(i

A large number of computer scltware and models have been developed
for problems of Irrigation, drainage and flood contral. Some of the modeis
are avallable In the country. Most of the models are written In FORTRAN
and can be run on any PC/XT or PC/AT Computer,

Suitable models may be procured depending on the needs and the

aveilability of computer facilities. Modals can ba devaloped locally, but
t i& & long process.
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12.7
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The computer centré should maintain a list of models of ther use and the
source of availabilily for procurement

COMPUTER FORMATS

Design of formals for datainput and output is an imporiant pan of computerzation.
It would be advisable to prepare these formats in consultation with a computer
specialist. A sample list of formats has been given at Annex - Xl to Chapter
7 : Management Information System (MIS). A specimen of a computer format
for Input for water aliocation for & canal system taking off from a river is at
Annex - XX. The formats should be easily followad by fisld level functionaries.
The Pune bazed Cantra for Devalopment of Advanced Compuling has developed
technology which enables data storage in Indian languages. This would be
helpful to the field functionaries.
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13.2

CHAPTER 13

MONITORING AND EVALUATION

GENERAL

U]

(i)

()

()

In essence, maonitoring s a process of data collection and compilation
for usa in tha review of performance status at regular intervals and
comparing i with the targets set. This would highlight performance
waakness and reasons/causes therefor. Evaluation, l.e. concurrent raview
analysis of the collected data under monitoring, Is carried oul to know
how the fargets could be achieved. A carefully planned and spedifically
dasigned MIS with common MIS base can ensure effective coordination
for monitoring and evaluation activities.

Tha monitoring and evaluation should be conduciad by an internal unit
on a continuing basis {regular irigation audit), and also by the independent
agency which is separate from field units, say, once in five years. Necessary
Guidelines to this effect should be developed and incorporated in the
POM for the two cases.

The monitoring and evaluation detalis required for Irrigation projects and
drainage projects vary considerably, These detalls are critical In sefting
priorites for O&M and adjusting seascnal and yearly operational
raquirameants.

Data are the observed altributes, and infermation results rom processing
the data in a meaningiul form. The information supplied by a lower office
in the hierarchy to the higher office Is treated as data for further processing.

MONITORING AND INSPECTION WISITS

m

ltems to be monitored must be specifically noted. The organizational
unit responsible for each monitorng activity must be identified. Hems to
be monitored at middie leval and at top level should be clearly identified.
I is mportant lo transmit the monitored Information 1o the appropriale
authorlty. The reporting level of information should be carelully determinad
to be effective. Reporling of grase root level information such as filling
of vilage ponds, wisit of VIPs, efc. is meaningless.

Details required in a monitoring plan inciude, but are not limited o ;

dally monitering and reporing of head and tall gauges of distributaries
and minors;

pracipitation and temperatures;
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avaporation;

crop production (area, yislds, types of orops, age of crops);
water quality;

walar use - imigation, municipal and indusirial, others;
groundwater quallty and levels;

return flows and quality;

drainage water quantity and quality;

soll salinity;

prograss of Irigation developmant;

adherence of roster of running of canals under rotational schedule;
revenue assessment,

daily fortnightly moniloring of resarvoir inflow, gauge and discharge
observations at head and tall through proper measuring devices.

lead back from implementation of past svaluation rapons.
communication system
operaling costs of major componenis such as :

- individual pumping plants
 Getrioution biocks
- distribution (sacondary, tertiary).

maintanancea actvitias, schedule and costs for major components -
headworks, lining, service roads, siructures, braaches.

environmental concerns are raflected in some of the fems noled above.
A fuller list of these concermne ls given hareunder : pollution of surface
and ground waters, walarlogging, eroslon, hydrological changes, climatic
changes, changes In aquaticiife and fisherles, wet lands, pests, resettlement,
health, socio-aconomic conditions.

Data 1o be collected for sach monitored e should specify.

L

L

monitoring locations for sach activity.

methode and proceduras for each monitoring activity.
timing of monltoring acfions.

data presentation, format, detall and storage.
distribution of information,



13.3

13.4

(ly Tours and Inspaction vishs by officers In thelr jurisdictions of physical
syslam network cannol be substiiuted by monitoring. Officers issua
corraciive insiructions on-the-spot 1o the flield stafl and keep the latier
alert and vigilant in the discharge of their duties. The officers get first
hand information from tha staff and the farmers about the performanca
ol the systam.

Surprise checking Is another tool for monitoring and management,

EVALUATION

Evaluation of information gathered in the monitoring process must also be
systamatically parformed. The organization units responsible for evaluating
data mus!t be Identifled and assigned specific ovaluation areas. BGeneral
information which is needed for sach type of evaluation will include :

* dala sources (for monitoring and other areas);
*  fiming of svaluations
*  methods fo be used in making evaluation for each purpose;

* format for the evaluation o be distributed including reporis to be
prepared reflecting the evaluation, The evaluation repors should bring
out tha priaritins for implemantation of shor-tarm and long-tarm ramadial
Mmaasuras,

*  who will receive the reports and whan?

PERFORMING EVALUATION

To manage a syslem properly the physical effectiveness of past operations
must be considered against the original criterla set forth for the project, or
as subseguantly amended following modification of the facilities. Procedures
for acting on the indicators uncoverad in evaluation are critical to the financial
and operational efficiencies of & system. Priorities for adjustmaents in the
systemn and scheduling the needed maintenance can besl be made by using
inputs for timely and proper evaluation reporis. Some of the diagnostic
analyses that can be considered are ;

(i} Farmers oparation parlormance

- adequacy of crop production tachniques for irrigated farming including
adequacy of supply of inputs such as credit, certified seeds, fartilirers,
pesticidas, atc.

- adequacy of irrigation methods.

- farm managemant and aconomic results.

- soll managemenl and erosion control.

- on-farm efficiency of water use.
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(I} Delivery operational performance

- water use efficiency in distribution

- water losses [physical including evaporation)

- project overall water use efficlency.

- desp percolation

- canal soopage

- spillage from canais

dam and foundation seapage

waler opérational losees (such &8 leakage from gales.elc,)
adequacy of delivery schaduling.

enargy use.

{illj Drainage operational perormance

- drainage reguirement area-wise,

waler fable fluctuations by ssason and years.

waler quality changes by reach-wise for drain effiuents.
- soll sainity changes area-wise,

{iv] Maintenance of individual components

civil works
{1) Canals
(2) hydraukc struciures
{3) draing
{4) buildings and roads

aquipment dagradation and prediction of replacement schedula :
(1) fixed (pumps, hoistg, etc.)
(2) moveabla (sarthmowvers, transport vehicles, truck, loaders, elc.)
(3] computers and office equipmant
(4) communication eguipment, measuring cevices [nstalled, gates, atc.

(v) Owerall Project Review . Efficlency and Effectivensss. The procedures
outlined In paragraphs () 1o {v) above will fecilitate evaluation of the
relative performance of various project components and activities, and
ghould show whather poor performance is a tachnical or managerial
problem which could be resolved by Intérnal managament processes.

It may ba nacessary, from tima to time, to carry out a mora wide-ranging
avaluation of the total project, for example, if poor perfarmancs is a result
of inadequate flow of funds for O&M because of inadequate generalion
of bensfits, or from external economic, soclal or environmental effacts.

Scme of the matters which should be highlighted in such a review are ;

dooumantation of project costs and revenues
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- pdegquacy of revenua sources 1o mest O&M needs

- benefit flows from project to farmars; governments; others

- comparison of benefils generated io revenue required

- relevant agricultural and sngineering Issues

- gocial and ervironmanial changes and concems and resulting Implications
- Institutional eHfectivensss in providing efficient and effective systam

oparation and services 1o waler usars.
MONITORING FORMATS

The monitoring data should be collected in prescribed formats o facilitate their
processing for evaluation.

The formats should be designed so as fo ultimataly it in the computarized
managament information system,

A list of formals jor 8 manually monltored large Irgation system is at Annex
- 2.

RECORD OF EVALUATION REPORTS AND LESSONS FOR FUTURE
Tha evaluation reporie should be sasily accassible for future use. It is easy
fo have tham H a computarizad MIS 8 usad In tha project

TRAINING NEEDS

Tralning neads for monitoring and evaluation should be assessed and & plan
ba drawn to train the personnal for affective contribution by them. Advantaga

may be takan of the training programmes conductad by WALMIS (Water and
Land Management Inatitutes) in diflerant States for the purpose.
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ANNEX |
(to Chapter 2)

GUIDE TO AUXILIARY DOCUMENTS :
PROJECT OPERATION AND MAINTENANCE

GENERAL

The Plan of Operation and Maintenance (PFOM) constitutes the comprehensive guide,
cetalled Instructions, background Information and documentation for operation and
maintanance of a project. The scopa of POM is provided in Chapter 1 of the Guida.

Besides the preparatory work by the OEM unit, several documents &re to be prepared
by cther units in the irrigation agencies prior to commaeansing opearation. These are to
convey instructions and,or information to beincorporated into the POM with the complete
documents serving as relerence on the subject llems. The documenls include

8,

b

d.

Project Feasibility Plan : The Projact Flanning document forms an impartant
part of the D&M reference material. Of particular imporance in addition o the
report are the policies, rules. regulations and legislation bearing on O&M. Waler
alocations are an example. And, of course, the details of the adopled project
sanvices, farmer obligations, cost allocation, water charges, agancy/farmer
&M ragponsibilities and all other project commiimeanls are essential to this POM,

Designera’ Criteria : The design unit isto prepare acomprehensive repart slating
criteria used in design of the faciities. These are 1o cover such matlers as malenal
characlenstics, allowabie stresses, allowable ioadings, allowable ipading condtions
on and adjacent to structures prolective maaswres 1o be maintained sffactively
and surface drainage ramoval.

Designers’ Instructions to O&M : The design unit 5 1o prepare a comprehansive
repor clarifying the permissible operating conditions including start-up and shut
down of sach individual facility, systam sub-component and system, parmissible
rates of filling and emplying specific canal reaches, siphons and pipalines are
obvious examples Rate of operation of gales and valves are anather. Required
compaction and shape of canal prisms to be maintained Including cross-slope
of road sub-grade and road surfacing; inspection and performance of toe drains
and bridge supports; and cautions when finding dampness at aquedud abutments,
concerns with surlace drains and canal lining are yet other examples. This is
an imporlant document that the paople who design, musl complata at the time
plars and specifications for consiruction are readied, since others cannol reconstitute
these guides nor are D&M stall capable or responsible for developing thermn.

Instructions for acquisition of land for O&M . Maps of acquired land and
conditions for relocation of utilities are o ba documented. Specific provision of
access or other factors atfecting O&M are to be stated.



.

h.

A-2

Construction/Supply Contract Documents : Seis of drawings and specifications
{or all works should be furnishied 1o the C&M unit at the fime of tender. Subsaquantly,
copies of change orders shall be sant when issued. These will form the initial
basis for praparation of D&M manuals to ba further refinad using as-built drawings.

As-bullt Drawings end Manufacturers’ Instructions : As bullt drawings should
ba completad by the design unit and forwarded to O&M within slx months of
acceptance of a praject componaeni from the contractor. These are essantlal for
complating POM and thelr recalpl should not be delayed until contract compietion
for large contracts nor until all components ars complated. Likewiss, manufacturers/
suppliers warranties and Instructions on aguipmeant and materials should be
provided as received. Completion repont highlighting the construction problams
facad and solvad should also be supplied to O & M unh.

Facilities Commissiening Procedures : Specific procedures for commissioning
individual facifities, systam sub-componants and systems are 1o be staled. These
are 1o include a description of acceptance tesls, slarl-up procadures, measurements
and remedy of deficiencies. The participation of representatives from the design,
construction and O&M units are to ba identified with responsibilities claarly stated.
The Construction Unit should take the lead in preparing these with assistance
from the other two-dasign and O&M.

Initiai complement of Equipment and Supplies : Though a part of POM, a
saparate documeant is raquirad to be prepared by the Project O&M Unit together
with the Stale O&M Cffice describing the necassary complement of fixed and
moveable equipment and stock of supplles required at projact stan-up and at
each subsaguent stage of project developmant. This Is required 10 allow timely
budgeting, procurement and commissioning bafore the project services are to
commance, Equipment is to include office, shop and field. Supplies are o meet
lika uses including ane year's spare parts, replacameant components (filters, balis,
ate.), lubricants etc. Usually, the project O&M unit 1s nol staffed early encugh
to do this alona nor does it have funds to carry these start-up expenditures, |t
|z & necossary part of the initial project investment and must be acknowledged
and treated as such, |t is assumed that offices, bulldings, yards and lands are
provided as a part of the usual project construction activity,

Initial Complement of Staff : Though a component of the POM, the inttial two-
yaars complament of stalf noting specific numbers and gualifications are to be
presented in a separate document. Required training courses and method of
presentation are to be included. An essential part is the schedule shawing
recruitment, evaluation, piacemant, orlentation and specific tralning activities. This
rmust assura a fully capable staff in place at start-up thal knows operation and
maintenance of equipment, facilities and the systems. Funding and capability
consirainls necassiltate that this also be a part of the intial project aclivity and
Investment. This documant should be prepared by the Project D&M Offics.
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ANNEX I
(to Chapter 3)

RELEVANT EXTRACTS FROM
THE NATIONAL WATER POLICY, 1987

In tha planning, Implameantation and operation of projects, tha presarvation
of the quality of environment and the acological balance should be a primary
congideration. The adverse Impact, i any, on the environment should be
minimized and should be of-ssl by adequals compensatory measures.

There should be integrated and multidisciplinary approach to the planning,
formulation, clearance and implementation of projects, including catchmant
treatment and managemant, environmental and acological aspects, rehabilitation
of affected people and Command Area Developmant.

Structures and systems created through massive investments should be properly
maintained in a good health. Appropriate annual provisions should be made
for this purpose in the budget.

There should be proper organisation arrangaments at the national and state
levels for enauring the safety of storage dams and other watar-related structures.

The central guidelines on the subject shouid be kept under constant review
and periodically updated and reformulaled. There should be a system of
continuous surveillance and regular visits by experts.

Irrigation planning either in an individual project or in a basin as a whole should
take into account the irrigablity from all available sources of water and
appropriate Irigation techniques. The lrigation intensity should be such as
to extand the benefits of irigation 1o as many number of farm families as
possible, keaping In view of need to maximize production.

There should be a close integration of walar use and land-use policies.

Water allocation In an imigation sysiem should be done with due regard to
equity and social justice. Disparities in the availability of water between head
reach and tall end farms and between large and small tarms should be obvisted
by adoplion of & rotational water distribution sysiem or Warabandi, supply
ol water on a volumetric basls subjact to certain callings.

Concerted efforts should be made to ensure that the irrigation potential created
is fully utilized and the gap between the potential created and its utilization
iz removed. For this purpose the Command Area Development approach
should be adopted in all irigation projects.

Waler rates should be such as lo convey the scarcily value of the rasource
to the users and 1o fostar the maotivation for economy In water uga, They shouid

A-3



xi

xli.

ba adeguata 1o cover the annual maintenance and operation charges and a
part of the fixed costs. Effioris should be made to reach this ideal over a
perod, while ensuring the assured timely supplies of imgation water. The
water rate for surlace water and ground water should be ratlonalisad with due
regard 1o the inlerast of small and mariginal farmers.

Efforts should be made to involve farrmers progressively in varlous aspecis
ol management of imigation systems, paricularly in water distrbution and
collaction of water rates. Assistance of voluntary agencies should ba enlistad
In educating the farmers In effickent water use and water managemaent.

The efficieancy of utilization in all the diverse uses of water should be improved
and an awareness of waler as a scarce resource should be fostared. Conservation
consciousness should be promoted through sducation, regulation, incentives
and disincentives.

There should be a master plan for flood control and management for each
flood prone area, Sound watershed management through extensive soil
conservation, caichment area freatment, praservation of forests, Increasing
the forest area and the construction of check-dams should be promoted to
reduce the intensily of loods. Adequate flood-cushion should be provided
in water storage projects, wherever feasible lo facilitate better flood management.
An extensive network for flood forecasting should be established for timely
waming o the settiemenis in the flood plains, alongwith the regulation of
settlaments and economic activity in the fiood plain zones, to minimize the
loss of life and property on account of floods. While physical flood protection
wiorks are necessary, the emphasis should ba on non-structural measures for
the minimization of losses, such as flood forecasling, warning and floed plain
zoning, 50 as to reduce the recurting expenditure on flood refief.

A perspective plan for standardized training should form an integral part of
waler resource developmani. It should cover Iraining in system operation,
physical infrastructure and the management of waler distribution system. The
training should -extend to all the categories of personnal invalved In these
acliviies as well as the farmers,
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ANNEX Il
(to Chapter 3)

REGION-WISE IRRIGATION ACTS AND RULES

1 THE INFORMATION ABOUT ACTS AND RULES IS INCOMPLETE.
THE  STATES ARE REQUESTED TO UPDATE THE INFORMATION IN
RESPECT OF THEIR IRRIGATION ACTS AND RULES AND FURNISH
INFORMATION TO INCID.

2 RELEVANT DETAILS OF O8M ASPECTS MAY BE ADDED FROM
THE ACTS AND RULES.

NORTHERN REGION

Indian Easements Act 1882 : Delhi, Uttar Pradesh
Punjab Minor Canals Act 1805 : Punjab
Uttar Pradesh lmigation (Emargency Powers) Act 1950

Rajasthan fkrigation and Drainage Act 1954 and Rajasthan Irrigation and
Drainage Rules 1955 : Rajasthan

Morthem India Canal and Drainage Acl 1873 : Haryana Punjab. Uttar Pradesh,
Rajasthan, Each State has issued a set of rules /axecutive orders to be followad
In respact of irrigation water managemant.

CENTRAL REGION

Ll

Bombay Irigation Act 1879  (slightly modified); Gujarat (Called Gujarat lrmigation
Act and Gujarat Canal Rules).

Indian Easement Act 1882 ;| Maharashira, Madhya Pradesh
Madhya Pradesh Act 1831 (amended 1960);

Maharashira Imigation Act 1976 anc Bombay Canal Rulas : Maharashira.

SOUTHERN REGION

L

Madras Imigation Act 1865
Indian Easamants Act 1882
Madras River Conservancy Act 1885
Madras Land Encroachment Acl 1905
Madras Imigation Tanks (Improvement) Act 1548
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Karmataka lrigation (Levy and betterment contribution and water rales) Act
1857.

Kamataka Land Improvement Act 18961
Karnataka Irrigation (Levy of Waler rates) rules 1985.

Karnataka [Irigation Act and lrigation Rules 1985 and varous statutory
notifications vesting officers with powers.

Karnataka Command Area Developmant Act and Rules 1980.

Bengal Canal Act V 1854

Bengal Embankment Act VI 1873
Bengal Irigation Act VI 1880

Bengal Embankment Act |l 1882
Bengal Cooperative Society Act 1940

Under tha above acts the following rules have been framed and promulgated in Bihar.
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Crainags Rulas

Navigation Rules 1883

Embankment Rules 1916

Sone,Champaran, Saran, Kamia Canals Irrigation Rules
Bihar Public Irrigation and Drainage Works Rules 1848
Sakri Canals Irrigation Rules 1552

Damodar Valley Corporation Rules

Bihar Privale lrrigation Act (1922 as amended 1950)
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ANNEX IV
(to Chapter 3)

THE MODEL IRRIGATION BILL 1976"
STATEMENT OF OBJECTS AND REASONS

There is considerable variation In irigation practices in different parts of the
couniry, Not only are there different irrigation statutes for different States,
but In mast States there Is a multiplicity of laws cowaring varous aspects of
irigation managament and administration. The rasult is a plethora of statutes
and rulas which have 1o be mastarad by Irigation officiais, f they are to function
efficiently. The multiplicity of laws providing for muttiple lines of authority
and diversification of control for operation and management of irrigation works
diffuses responsibility and is against the interests of the State as well as of
the Imigators.  Furthaer, linguistic reorganisation of States after Independance
has resultad In material adjustmeant of thair boundaries. In the procass, some
new Stales and Unlon terriiories have been crealad, others adjusted, while
some have lost their old separale enlity. The upshot is thal irrigalion works
in & region continue to be administered under the laws applicabls to tham
in their parant Stales prior o reorganisation. This circumstance complicates
matlers in thal irigation laws differ nol only from Stlate 1o State but even Irom
pné raglon of a State to another and differant acts are applicable D works
similar in nature within a State Rsaif,

The Irrigation Commission, which submitted its report to the Governmant of
India in March 1872, atso recommended that the irmgation laws in aach State
should be consolidatad into a single statute applicable uniformly to all regions
within the State. The Commission in its report gave guidelines for the enactmant
of such a statuta.

The present Bill seeks to provide for use and control by the State for public
purposas the water of all rivers and streams flowing In natural channels, and
of all lakes and other natural collactions of still water and to that end, to amand,
and consoidate the law ralating to irrgation and drainage and ground water
and flood control in 50 far they redate to such irigation and drainage and levy
and assessment of water rates and betterment contribution.

The main provisions of the Bil lall under the following heads :-

a. application of water for public purposes;

b. construction of irigation works including water courses, field channels
and fiald drains;

¢. regulation of lrigation supplies;
d. lswy ol befterment contribulicn and walar rales;

*Sovemment of India, Ministry of Agiculiurs 8 brrigation |Deparmeant of irigation), New Delhi, 1978
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8. requisiion of labour and malerails In emergency;
L. settlement of disputes;
g. drainage; &nd

protection  of irigation works including offences and penafies.

The Bill seaks to simplify the administrative machinery eliminating multiple lines
of authority and diversification of contrel for operation and management of
imigation warks. The primary responsibility for the administration of the
provisions of tha Bill lies with the officials of imigation Depariment and the
reverue officlale come into picture only at the stage of realisation of any sum
due under the Blll from any person as amears of land revenue. So also tha
jurisdiction of civil cours is barred to a great extent

The provisions relating to regulation of water supply in the Bill are not intended
1o be exhaustive as It has bean considarad that the provisions of differant laws
and practices appear 10 ba |ustiied by the special circumstances of various
States.

The constitution of India empowers the States to enact legislation regarding
waler, that is to say, water suppiies, imigation and canals, drainags and
ambankments, water storage and water power excepting the regulation and
development of intar-state rivers and river valleys to the extant to which such
regulation and development under the control of the Union is declared by
Parilament by law to be expedient in the public interest. Hence this Modsl
Bill for the guidance of the States.

THE MODEL IRRIGATION BILL 1976
An Act to amend and consolidate the law relating to irfgation and drainage

and levy and assessmant of water rates and befterment contribution and
matters connecled herewith,

Be it enactad by the Legisialure of the Stata of in
the yaar of Republic of India as follows:
CHAPTER |

() This Act may be called the Irigation Act, 15,
(i) 1t extends to the whole of the State.
(i} 1t shall come into force on such date as the State Government may,

by notification in the Official Gazetts, appoint and different dates may
be appointed for different areas of the State.



In thiz Agi, unless the coniexi otharwise regquires, -

“betterment coniribution™ means contribution lewed under chapter VI
of this Act;

“Battermant lavy Officer” means such officer as the State Government
may appoint to be the beftarment levy officer in respect of any area of
an rigation work, or portion of an irigation work;

“Canal Officer’ means an officer exercising control over a sub-division
of an irdgation work or portion of an irrigation work;

"Canal revenue' Includes water rate, betterment contribution, water
0838, crop coss, licenoe fee for fishing, navigation, sale of grass, trees
and other produce from the land belonging to lrigation work, proceeds
from lease of land belonging to imigation work and from water mills;

“Collector” means the head revenue officer of a distict and includes
a Deputy Commissioner or other officers appointed under this Act 1o
exarcise all or any of the powers of a Collecior;

“Culturable commanded area’”™ means all lands which are fit for culthvation
under |rrigabla command of an irigatlon work;

“Diviglonal Canal Officer” means an officer axercising control over a
division of an krigation work, or portion of an Irrigation work;

“drainage work" Includes -

I. channels, either natural or anificial for the discharge of waste or
surplus water, and all works connected with or auxiliary 1o such
channels;

ii. escape channels from an irrigation work, dams, wairs, ambankments,
flood embankments, sluices, groynes and other works connected
therawith but does not include works for the removal ol sewage;

lil. any work In connaction with a system of reclamation made or
improved by State Government for the purpose of drainage of an
area; and

v. all field drains;

“field channel” means a channel constructed by owners or occuplers
or constructed by tha State Government on their behalf and at their cost
to serve the various fislds within a block of 40 hactares cor a3 may be
prescribed and maintained by such owners or occuplers and Includes
existing water courses constructed or maintained by the owners or occupiers,

Explanation:- Existing means axisting at tha tima of tha coming into
force of this Act.
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“fiaid draing” Include draing, escape channals and other simitar works
conatructed and malntained by the owners or occuplers, or by the Slate
Government on behalf and atl the cosl of the owners or occuplers:

“fiood ambankmant” meane any ambankmani constructed or maimaned
by the Stata Government In connection with any systam of irrigation or
reclamation works for the protection of lands from Inundation or which
may be declared by the State Governmant to be maintained In connection
with any such systam, and Inciudes all groynes, spurs, dams and other
protective works connected with such ambankment;

“Irrigation work” Includes -

l. all reservoirs, tanks, dams, weirs, canals, barrages, channels, domestic
water supply worke, pipes, ponds, spring ponds, spring channels,
aqueducts, slulces, pumping Installaions constructed, maintained
or conirelled by the Slate Government for the supply or storags of
water;

i, all works, embankments, struclures, control struclures ncluding
outlets, supply and escape channeils connected with such resenvoirs,
tanks, dams, welrs, canals, bawages, channels, domestic waler
supply works, pipes, ponds, spring ponds, spring channels, aqueducts,
sivices, pumping Installations, anc all roads constructed for faciitating
the consiruciion or malntanance of such resenoirs, fanks, dams,
weirs, canals, bamages, channels, domastic waler supply works,
pipes, ponds, spring ponds, spring channels, agueducts, sluices and
pumping Instaliations;

iil.. all drainage works, flood embankmaents, wells, walar courses and
flaid channais;

iv. any part of a river, stream, laka or natural collection of water ar natural
dralnage channel and ground waters to which the State Governmant
has applied the provisions of Chaptar Il of this Act; and

v. all lands held by the State Government for the purposs of such
raganvoirs, tanks, dams, weirg, canals, barrages, channéls domestic
water supply works, pipes, ponds, spring ponds, spring channels,
aqueducts, sluicas, pumping installalions and all buildings, machinery,
lences, gates and other erection upon such lands.

“lands under irfigable command™ means such lands as are irrigated or
capable of being imigated by flow or lift from an krigation work being undar
iis command and shall include 2lso such cultivated land which receive,
in the opinion of the Divisional Canal Officer, by percolation or otherwise
from an Irrigation work or by Indirect flow, percolation or drainage from
or through adjelning land, an advantage beneficial to the crop;



n.

*notification” means a nolification published in the Official Gazette;

*Occuplar” includes an ooccupier of land or property who cultvates or
possesses the same for the time being,

“on-farm deveiopmert” includas any of the following works-

l. land-levelling and land-shaping, including realignment of feld
boundaries;

. providing of falls, culverts, and farm roads In the fields:

jii. land reclamation by use of engineesing, biclogical and chamical
measuras, including leaching;

iv. contour bunding and nala bunding;

v. such other works as may be necessary or incidental to development
of land or ground or flow water potantial and for optimising the
utiisation of land and wales rasourCes;

“oullets” include an opening, constructed by the State Govemment in
an irrigation work through which waler is delivered inlo a water course
or field channel or directly on to any land;

“owner” incudes every parzon having interast in the ownership of land
or properly, and all righis and obligations which attach to an owner under
the provisions of this Act shall attach jointly and severally to every parson
having such joint interest in the ownership;

“prescribed” means prescribed by rules made under this Act;

“sawage effluent” means effiuent from any sewerage systermn or sawage
disposal works and includes sullaga from open draing;

"Buparintanding Canal Officer” means an officer exercising general control
over an Irrigation work or porion of an irrigation worlk;

“trade efffuent” includes any liquid, paseous or solid substance which
Is discharged from any premises used for camying on any trade or
industry, other than domestic sewage;

“Water course” means the length of a channel between an outiet and
a field channel, built at the cost of the State Government and maintained
by the owners or ocouplers to carry water from an outlet to any block
of land or as may be prescribed;

“water rala" means water rate levied under chapfer V of this Act;
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“well” means a well sunk for search or exiraction of ground water and

includes an open well, dug well, bored well, dug-cum-bored wall, tubawall
and filter paint;

“wessel” includes boats, rafts, timber and other fioating badlas.

CHAPTER N

CONSTRUCTION AND MAINTENANCE OF
IRRIGATION WORKS

THE APPLICATION OF WATER FOR PUBLIC PURPOSES OF IRRIGATION WORKS

A-12

(1)

i2)

(#)

(4)

(3}

Whenever it appears expedient to the State Government that the water
of any river {including s fributaries) or stream flowing In a natural channel
or of any lake or any other natural collection of still waler or ground waler
or water flowing in a channel where such water or part thereol, is recsived
from any irrigation work constructed by the State Government, whether
by percolation, regeneration release or otherwise should be applied or
used by the State Government for the purpose of any existing or projected
imigation work, or for the regulation, supply or storage of water, the State
Governmant may by nofification daclare that the sald water will be so
applied or usad after a day to be named in the said notification, not baing
earliar than three months from the date thereof.

As soon as practicable sfter the issua of a notificalion undar sub-saction
(1}, tha Divisional Canal Officer or any officer duly empowared under this
Act shall cause public notlice to be given at convenient places, stating
tha! the State Government inlends to apply or use the water referred 1o
in that sub-section.

The application or use of the said water of any irrigation work under the
management or confrol of the Siate Government shall ba regulated
according 1o the provisions of this  Act.

Whars the State Government Is of tha opinkon that in the interests of proper
Irrigation from any irrigation work constructad or propasad (o ba constructad
It s nacessary to control the construction of well for any purpose other
than axclusively domestic use, either on personal or community basis,
in any area or areas, and thereupon no person shall within such areas
or areas consiruct any such well except with the previous sanction of
the State Government or othar authority autharisad oy the State Govarnmant
in this behall, and subject to such conditions as the State Government
or such authority may impose.

Where tha State Goverment is of the opinion that In the Interests of proper
imrigation from any irgation work constructed or proposad to be constructad



it is nacassary o raguiste the oparation of lhe existing works for any
purpnse other than exclusively domestic use, either on personal or
community basis, In any area or areas, the State Government miay by
notification specily such area or areas and impose such conditions as
it may deem fit with regard to extraciion of water thecairom. Thereupon
no parson shall within such area or areas extract waler from such well
axcapt according to conditions which the State Govemmenl may impose.

() Whentha State Government is of the opinion that in the interest of proper
irigation a block of land under any existing or proposed imigation work
Is to be transferred to another proposed or existing work or complately
axcluded from any axisting work, the Stata Government may by nofification
specify such areas and such works to lake affect from & date specified
In the notification, nol being sarfier than six months from the date thereof,

(7} When the Siate Govemnment Is of the opinlon that in the Interest of proper
utlisation of available water resources, it s necessary 10 subject a block
of land for lemporary submersion withoul damage o crops, the State
Government may by nolification specily such areas and period of such
submarsion on a date specified in the notification, nol baing earfiar than
gix months from the date thereof.

POWERS OF ENTRY ON LAND ETC.

4.

At any time after-the day named In the notification under sub-section (1) of
section 3, any Canal Officer duly empowered in this behall may enter on any
land, remove any obstruction, close any channel and do any cther thing

for such appiication or use of the sald water and for such purposa
may take with him, or depute or employ such subordinates and cther persons
as he thinks fit

Whanaver it shall be necessary to make an anquiry or examination in connection
with proposed irrigation work or fts construction or with the maintenance of
an oxisting Irigation work or with the application or use of the water of any
irrigation work for tha purposs of regulation, supply or storage of water, any
Canal Officer duly empowered in this behall may -

a. enter upon such land and structure or anything attached to land as ha
may think necessary for the purpose;

b. undarake surveys of take levels theraon;

e. dig and bore into the sub-soil;

d. where otherwise such inquiry cannot ba completed, out down and clear
away any part of any standing crop.fence or jungls;

6. exercise all powers and do all things In respect of such land &s he might
axercise and do If the State Government had Issued a notification under
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tha provislons of section 4 of the Land Acquisition Act, 1834, to the affact
that land In that locailly s likely 1o be needed for a public purposs;  and

. selup and maintain gauge discharge and sill measurement stations and
do all other things nacassary lor purposes of such inquiry and examination.

Ary Canal Officer duly empowered In this behalf may enter upon any land,
bullding, water course or field-channel on account of which any water rate
is chargeabla, for the purposa of inspecting or regulating the use of tha water
supplied, or of maasuring tha land irigated tharaby or chargaable with a canal
rovanue and doing all things necessary for the proper regulation and management
of tha irigation work from which such water s supplied.

(1) Incase ol any accident belng apprehended or happening to an irigation
work, any Canal Officer empowered |n this behalt may enter upon or into
any Immovable property in the neighbourhood of such irrigation work,
or such other Immovable property as may be necessary for the purpose,
and take trees and other materials, and such cther steps as may be
necessary, and execute all work which may be necessary for the purpose
of preverting such accident or repairing any damage dona.

(2) In determining compensalion for taking trees and other materlals the
principles lakd down I section 80 shall be followed.

Where any Imigation wark & baing damaged or damage to any Irrigation work
ls apprehended due to fiocds, eny Canal Officer duly ampowered in this behalf
may, in the interest of the safety of the irrigation work regulate the floods
by operating gates or gated waste welr an the irigation work or reguiate the
Canal ag tha case may ba.

Whare a Canal Officer proposes under the provisions of section 5, B or 7 to
enter into any building or enclosed courl or garden attached to a dwelling
housa, nol suppied with water from an migation work, and not adjacent to
a fiood embankmant, he shall give to the occupler of such building, courl or
garden such reasonabie prior notice as the urgency of the case will allow.

Canal Crossings

(1) There shall be provided at the cost of the State Government suitable
means of crossing canais constructed or maintained at the cost of the
State Government at such places as the State Govermnmant thinks necessary
for the reasonabla comvenience of the inhabitants of the adjacent lands.

(2] Mo sult ghall s In a civil court against the State Government to anforce
the construction of a crossing of a canal, or 1 enlorce the allering of
& crossing or for compensation for damage arising from the absence
or Inadequacy of any crossing, or 1o modify or set aside any scheme
framed or ordar passad under this section.



Explanation; Suliable means o crossing canals include mesans for the
passage of traffic and of water,

ACQUISITION OF LAND

11.

12,

13.

it the State Government is satisfied that any land for the construction of an
irrigation work, excluding water courses, field channels and field drains or
for the maintenance, improvernant or axiansion of an existing Irrigation work
axcluding water coursas, flaeld channals and flald draing, I8 neaded, tha State
Government may acquire the land by following the proviglons of the Land
Acquisiiton Act, 1894 except to the axdent specifically stated o the contrary
in this chapter.

(1)

(2)

{3)

(4)

(1

Notwithstanding anything to the contrary in the Land Acquisition Act,
1884, the Collecior may, after holding such enguiry as he deems necessary,
make an astimale of the amount ol compensation payable in respect
ol the land, neaded, the purposes specified in section 11 of this Act, for
which declaration under Section 6 of the aloresaid Act has besn mada,
inciuding compensation for the standing crops, trees and structures, if
any, on such land and for any physical damage caused to them, within
three months of the declaration.

The Collactor may take possession of the land afier fendasing the
gstimated amount of compensation, as stated In sub-clause (1), 1o tha
person having an interest In the land and the land shall thereupon vast
absolutely In the Government free from all encumbrances.

It any person Raving an interest in the land acquired Dy the State Govemnment
does not agree with the estimated amount of compensation, he may
require that the matier be referted by the Collector for determination by
ihe court in accordance with sedtion 18 of the Land Acquisition Act, 1694,

In aif other maflers relating o compensation including principles for
determining compensation, the provisions of the Land Acquisition Act,
1884, shall be applicable.

Note : - Adoption of provisions for acquisition of land is subject to
concurrence of Ministry of Agriculture and Irigation (Depardment of
Agricuttura), Govemment of India.

CHAPTER W

WATER COURSES AND FIELD CHANNELS

Motwithstanding anything contained 1o the contrary in this Act and subject
to the rules prescribed by the Slate Govemment in this behalf, the
Divisional Caral Officer may, on his own motion or on the application
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15.

‘A-18

(2)

(1]

(2

(3

(4)

(1)

of an ownar or occupler, prepare a draft schema 1o provide for all or any
of the matters, namely :-

a. the construction, atteration, extension and realignment of any water
course, of axisting water course constructad or maintained by the
oWners of occuplers,

b. resllotment of areas served by one water course to another;

c. the lining of any water courss,

d. ‘the occupation of land for the depcsit of sol from water course
Clearances;

8. any othar mattar which ig necessary for the proper maintenanca and
distribution of supply of waler from a waler course.

Evary scheme prepared under sub-section (1) shall, amongsi othar matlers,
set out the estimated cost theraof, tha realignment of any water course
or exisling water course, as the case may be, the site of the oullst, the
particulars of the owners or occupiers to be banefited and other parsons
who may be affected thersby, and a sketch plan of the area proposed
to be covered by the scheme.

Evary scheme shall as soon as may be after its preparation, be publishad
In such form and manner a5 may be prescribed Inviting objections and
suggestions with respect thareof within twanty-one days of the publication.

After consideration of such objections and suggestions, if any, the Divisional
Canal Officer shall approve the schame either as it was originally publishad
ar in such modifiad form as ha may considar fit and publish the sama.

The Superintending Canal Officer may, on his own motion at any time,
or on an appication by any person aggrieved by the approved scheme
made within a period of thity days from the date of publication of the
particulars of the scheme under sub-section (2), revisa the scheme
approved by tha Divisional Canal Officer.

Provided that such revision shall not be made without affording the person
affected an opportunity of being heard.

An owner or occupier aggriaved by tha arder of the Divisional Canal Officer
in mepact of a schama, which has nat been approved, may prefer an

appeal, within thirty days of the passing of the order, to the Superinlending
Canal officer whose decision shall be final,

Aller a schame has been approved by the Divisional Canal officer, or,
where an appeal & panding before the Superintending Canal Officer, after
it has bean disposad of by him, the Divisional Canal Officer shall acquire
the land by agreament with the owners thareof, or the Divisional Canal
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17

(2]

(3)

{4)

(5)

(&)

{7

(8)

(8)

(1)

{2)

{3

Officar shall publish in the menner prescribad a notice of his intention
to acquire the land required for implamentafion of the scheme.

Any parson interested in the land nofified under sub-section {1} may,
within fifleen days from the publication therecl, apply to the Divisional
Canal Officer by patition staurlg his objections 10 the proposed acquisition.

Alter considering the objections, the Divisional Canal Officer may make
an order for acquisition of the land.

After fiftean days of the crder made under-sub-section 3, the Divisional
Canal Officer may take possession of the land, and the said land shall
vest absolutely in the State Govarnment fres from all encumbrances.

The Divisional Canal Officer shall make an award of compansation,
including compansation for standing crops, trees and siruciuras, if any,
on such land and for any physical damage causad to them, within gix
months of the making of the order under sub-section 3.

In determining the amourt of compensation the Divisional Canal Officar
shall give a reasonable opportunity of haing heard to the person having
an Interest In the land.

The principles to be followad In awarding the compensation shall ba the
markel value at the time of publication of the nofice under sub-section
(1).

The amount of compensation shall ba paid within thirty days of the award
by the Divisional Canal Officer.

A parson aggrieved by the ordar of tha Divisional Canal Officar in respact
ol compansation may prefer an appeal within thiry days of the passing
af the order to tha Superintanding Canal Officer who shall decide the sama
and no further appeal shall lle from such a decision.

The Divisional Canal Officer shall, after getiing the occupation of the land
uncder sub-saction (4) of sectlon 15, taks staps 1o Implameant the scheme
at the cost of the State Govermnmant.

Any water course constructed under sub-section (1) shall be the property
of the State GovernmenL

Uniasz ordared by the State Govarnmeni to the confrary, any extansion,
ﬂtmnmnmraaimmamnlwmmmmmmmmﬂmammﬂmm
or occuplers shall be done at the cost of the owners or occuplars.

On execulion of the schemae, the Divisional Canal Cficer shall by requisition
in writing. direct tha owneére or ooccuplare to take over and maintain the wator
course and on fallure of any ownera or accupiers 1o comply with this direction,

A-17



18,

18.

20.

A-18

he shall make arrangerments for maintenance of the water course at the cost
of such owners or occuplers in proporien to the cullurable commanded area
under the schame held by them,

{1)

2}

()

(1}

(2

(3)

)

(1)

The Divislonal Canal Officar may lssue an order to the parsons using
ary field channal to construct suitable bridgas, culverts or other works
as approvad by the Divislonal Canal Officer for the passage of the water
of such field channsel acrcss any public rcad, canal or drainage channel
in usa belore tha said flald channsel was made, or to repair any such works.

Such arder shail spaciy a raasonable perlod within which such construction
or rapairs shall be completad.

If, after the receipt of such order, the persons to whom It Is addrassed
do not within the said period, construct or repalr such works to the
eatisfaction of the sald Divisional Canal Officer, ha may with the pravious
approval of the Superintending Canal Officar, himsall consiruct or repalr
the same, and demand the cost of such construction or repalm.

Il a person demclishes, alters, enlarges, obstructs or encroaches upon
a water course or fleld channel or causes any damage thersio, any
persons affecied thessby may apply to the Divisional Canal Officer for
directing the restoration of the watar course or field channel 1o its original
conditien,

The Divisional Canal Officer may, on his own molion, or on racaiving an
application undaer sub-section (1), after making such enquiry as he may
deam fit, require, by a notica, in writing served on the persons found
to be responsible for so demclishing, altering, enlarging, cbstructing
encroaching or causing damage 1o restore, al his own cost, the waler
course of fiald channel 1o its original condition within such period as may
be specified In the notice,

It such paerson falls, 1o the satisfaciion of the Divislonal Canal Officer, to
restore the water course or field channel to its original condition within
the period specified in the notice served on him under sub-section (2),
tha Divisional Canal Officer may causa the water course of field channel
to ba restored to s orginal conditlon and recover tha cost Incurrad in
respact of such rastoration fram the defaulting person.

Any person aggrisved by the order of the Dhislonal Canal Officar may
prafer an appeal, within thity days of the passing such order, 1o the

1E:J|:||?|rir'|tnr1n:llr1g Canel Otficer, whose decislon on such appeal shall ba
inak

If any person, jointly responsicle with others for the maintenanca of waler
course or field channel, or jointly making use of a water course with others,
neglects or refuses 1o pay his share of the maintenance or to axecute
his share of any work necessary for such maintanance, tha Divisional



21.

22.

3
1)

(2)

1)

4

(5]

(1

Canal Officer, on receiving an applcation in writng from any parsan
Injured by such neglect or refusal, shall sarve notice on all the parties
concamed that on the expiration of fiteen days from the senvice, ha ahall
invastigate the case, and shall, on the expiration of that period, investigate
the case accordingly, and make such order thereon as he deams fit.

Such order shall be appealable to the Superntending Canal Officer,
whosa order thereon shall be final,

Any sum directed by such order shall be paid within a specified period.

Whanaver application Is made to a Dhislonal Canal Officer for supply
of water from an irrigation work, and if appears to him expedient that
such supply should ba givan and that it-should be conveyead through seme
fisld channal, ha shall give notice 1o the persons responsible for the
malntananca of such fisld channal 1o show cause, on a day not less than
fourteen days from the days of such notice, why the said supply should
not ba 50 conveyed, and, after making enquiry on such day, the Divisional
Canal Ofiicer shall determine whether and on what conditions the said
supply shali be conveyed through such fleld channel;

Provided that such application is made for lands already Included in the
Irrigation wiork.

Any person, aggreved by tha determination of the Dwisional Canal
Officar, may prefer an appeal to the Superintending Canal Officer within
thirty days of such detarmination.

Whan the Diviglonal Canal Officer determines that supply of water of
an Irgation wark may be conveyed through any field channal as aforesaid,
his declsion shall when confrmed or modified by the Superintanding

Canal OfMicer on appeal, be binding on the applicant and also on the
persons responsitla for tha maintenance of the said fleld channel.

Such applicant shall not be eniitled to use such fNield channal until he
has paid the expanse of any alleration of such field channsl necessary
In order to his being supplied through It, and also such share of the first
cost of such field channel as the Divisional Canal Officer or, as the casa
may ba, Superintending Canal Officer may determina.

Such applicant shall also be liable for his share of the cost of maintenance
of such fleld channel so long as he uses H.

Any person desiring that a field channel should be trensfered fmm. fta
presant owner to himsall may apply in writing to the Canal Officar, stating;

(&) that he has endeavoured unsuccessfully to procure such transier
fram the owner of such flald channel;
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24,

25.

28.
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24

i

(2)

&)

(b} that ha desires the said Canal Officer, in his behalf and at his cosl,
to do all things necessary for procuring such transfer,

(e} that he is able to defray the cost of such transfer,
I the Divisional Canal Officer considers -

(a) that the sald transfer is necessary for the better management of the
frigation from such field channei; and

(b} tha! the stataments in the application are true, he shall call upon the
applicant to make such deposit as he considers necessary to defray
the cost of the preliminary proceedings, and the amourt of any
compensation that may become due under the provisions of saction
27 In respect of such transist. and upon such deposit being made,
he shall publish a notica of the application in avery village, and shall
send a copy of the nolice fo the Collector of every district through
which such feld channel passes.

Within twenty-one days of the publication of a notice under section 22,
any parson interasted in tha field channel 1o which the notica refars may
apply to the Divisional Canal officer by petition stafing his oblections to
ihe transfer for which application has bean mada.

The Divisional Canal Officer may afither raject the petition or may procesd
o enguire into the validity of the objections, giving provious notice to
persons concarmed stating the plase and time at which such enguiry will
be haid.

wmmmshﬂummmmmmmmmum
through which field channsl passas.

The Didsional Canal Officer shall record in writing all orders passed by
him under this saction and the grnundq theraod.

If no such objection Is made, or whera such objection is made and the Divisional
Canal Officer cverrulas it, ha shall intimate the Collector to that eflect, and
shall transfer the field-charnel from the present owner to the applcant

if the Divisional Canal Officer considers any objection made as aforesaid to
ba valid ha shall Inform the Collector accordingly.

(")

(e}

I tha Collector disagreaes with the Divisional Canal Officer, the mattar
shall be referred for decigion to the Superintending Canal Officer.

The decision of the Suparimtending Canal Officer shall be final, and e
Divisional Canal Officer, if he is so directed by such decision shall subject
o the provisions of section 27, cause o transfer the fleld channel from
Ihe present owner 10 the applicant.



28,

(1

(3)

(1)

(1)

No such decision shall be made until the applicant has paid to the person
named by the Divisional Canal officer such amount as the Divisional
Canal Officer determines to be paid as compensation for fisld channel
so transferred, logethar with all expenses incidental to such fransfer.

In determining the compensation to be pald under this section, the
Divisional Canal Officer shal follow tha provisions of the Land Acquisition
Act, 1894, but he may, if the parson fo ba compensated so desires, award
guch compensation In the form of a renl charge payable in respect of
the flald channel transferred.

Any person aggrisved by the order of the Divisional Canal Cfficer regarding
compensalion may prefer an appeal to the Superintending Canal Officer
within thirty days of the order, The order of the Superintending Canal
officear on such sppeal shall be final.

When a fleld channel Is ransferred to the applicant the following rules
and conditions shall be binding on him and his representative in Interast,
namaly:-

a. All works necessary for the passage across such field channsl,
axisting pravious 1o its construction and of the drainage Inlercepted
by it, and for affording proper communications across It for the
convenience of the neighbouring lands shall be constructed by the
applicant, and be mairtained by him or his represantative in interast
to the satisfacton of the Divisional Canal Officer.

b. In case in which a field channel Is translerred on the terms of a rent
charge, the applicant or his representalive in Interest shall, so long
as he occupies such field channel, pay rent for tha same &t such
rate and on such days as ara delermined by the Dwisional Canal
Officar when the applicant is placed in occupation.

¢. The Divisional Canal Officer may, on the applicaticn of the person
entitied to receive such rent or compensation, detarmine the amount
of rant due or assass tha amount of such compensation.

Il any field channal transferred under this Act |8 disused for thres years
continuously, the right of the applicant or of his represantativé in interest,
o occupy such fieid charnel shall cease absolulsly.

Whenever it appears expedient to the Divisional Canal Officer efther on
his own motion or on the application of an owner or occupier that with
a view 1o utliising Irrigation potential created by an lrrigation work, fiald
channels should be constructed in any area, he may cause to be served
on the owner or occupier concemed a notice in the prescribed form,
containing the exact location of slulces or outlets on the irrigation works
and speciying the area of Imigable land to be sarved by the same and
direct them to construct such field channels at their own cost within a
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(2)

(4]

(5}

)

(2)

i

(2)

specifiad time which shall not be more than six months from the dale
of isaua of the notics.

If the owner or occupler fails to construct the field channels in his land
as directed by the Divisional Canal Dfficer within the time prescribed
under sub-section (1), the Divislonal Canal Officer may, after glving the
owner or occupler & reasonable opportunity of belng heard, make an ordar
axciuding such land from the culiurable commanded area.

Any person aggrieved by an order of the Divisional Canal Cfficer under
Sub-saction (2) may, within a perlod of thifty days from the date on which
tha ordar was sanvad on him, appeal against such ordar totha Superintanding

_EHMI Officar.

Provided that the Superintending Canal Officer may admit an appeal
presented after the expiry of the period of thity days, if he is satisfied
that the applicant had a sufficlent cause for nol presenting the appeal
within the sald perlod.

In disposing of an appeal, the Superintending Canal Officer may after
glving the appeliant a reasonabla opportunity of being heard, pasa such
order on tha appeal as he deams fitt The order of tha Suparntanding
Canal Officar on such appaeal shall ba final.

The Diwvislenal Canal Officar may construct the field channels at the cost
of the State Government and recover the cost pro-rala from the owners
Of occuplers.

It shall ba the duty of ownars or occuplers to mantain tha field channels
in a proper state of repairs at thalr own cost.

It the Divisional Canal Officer is satisfiad that any field channal is not baing
properly maintained, ha shall, after providing an opportunity io the owner
or cccupler concarnad to take such action as may be directed by him,
proceed to have such repairs made as he may consider to be sultable
at the cost of the owners or occuplers,

When there is any dispute batwean tha owners or occuplers for the
construction of a field channel, the Divisional Canal Officer shall acquire
the land required for such construction.

Thea provisions ralating to acquisition of land for the construction of water
courges mantioned in section 15 shall apply for acquisition of iand for
tha construction offield channe!s with the modification that the compensation
payable shall be pald by the owners or cocuplers.

No land scoulred under this Act for the construction of water courses and

fieid channels shall be used for any other purpose without the order of the
Divisional Canal Officer,
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(1)

(2)

(3

(4)

(5)

{7

(8)

Notwithstanding anything contained to the contrary In this Act and sublject
to the rules, that may be made by the Stale Government in this behalf,
an officer designated by the State Govarnment in this behalf may, on his
own motion or on tha apglication of not less than fity parcant of the owners
or occuplars of lands in the culturable commanded area, prepare a draft
schems to provide for on-farm development on & group or biock of fields.

Every schema praparad under sub-sacticn (1) shall among other matters,
set out tha cost of the on-farm developmant works, a sketch plan of the
arga proposed o be covered by the sald scheme, and particulars of the
ownara or ocouplers to be benefited by the sald schema.

Every scheme shall, as soon as may be after its preparation, be published
in such form and manner as may be prescrived inviting objections and
suggestions with respact thareo! within twanty-one days of tha publication.

After consideration of such objections and suggestions, If any, the sald
officar shall approve the schemea either as it was originally publshed or
in such modified form as he may consider fit and publish the same.

The officar designated by the State Govarnmant In this behall may, at
any time, or en an applcation by any person aggrieved by the approved
scheme made within a pericd of thity days from the date of publication
of the particulars of the scheme under sub-section (4), revise tha schema
approvad by the said officer :

Provided that such revision shall not be made without affording the person
affacted an cpportunity of being heard.

An owner or occupler aggriaved by the ordar of the said officer In respect
of a schema, which has not bean approved, may prefer an appeal, within
thirty cays of the passing of the order to such officer designated by the
Siata Governmant in this behalf whose decision shall be final,

After a scheme has been approved by the sald officar under sub-section
(4) or where an appeal |s pending before an officer under sub-saction
(€), after it has been disposed of by him, the schemea shall be published
in such manner as may be prescribed and upon such publication, it shall
be axecutad or gol exscuted by the ownars or occcuplers in the group
or block of fislds at their cost, within such perod of time as may be
specifiad by the sald officer.

In the event of the failure of any or all of the sald owners or ococuplars
to execuls the worke within the sald period of ime specified by the said
officar or in the event of any cr all of the owners or cccuplers Informing
In writing the sald officar pror to the explry of the sald perlod of lime
that they are unabie 1o execute or get executed the works as required,
the works may be carried out by the State Government or by an agency
determined by the Stata Governmemnt In that behalf, and the cost of the
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works 50 exacuted by the State Government or by the said agency, as
the case may be, shall be recoverable by the Stale Govermment or the
said agency, as the case may ba, from the owners or occupiers who fail
or indicate thelr inability, to execute or get executed the works as required.

(®) Tha share of the individual owners or occupiers of the cost of the works
exacuted in the said group or block of fielde by the State Governmeant
or by the said agency, as the case may be.

Motwithstanding anything contained in ths Act or any other law for the time

being in force, no civil count shall have jurisdiction to enteriain or decide any
question relating to matter falling within this Chapter.

CHAPTER IV
REGULATION OF IRRIGATION SUPPLIES

Tha provisions of this Chapter shall apply In respect of water from an irigation
work supplled under sections 37, 38 & 43.

Watar from an irigation work may be supplied -
8. as provided in section 37,

b. on an application for irrigation or non-mrigation purpossa as provided
in saction 38; or

©. under @ scheme In accordance with the provisions of section 43.
A Divisional Canal Officer duly smpowerad by the State Government by a
notification in respact of any lrrigation work or class of lmgation works may,
afiar sauch Inquiry as he deama fit requiala in respect of any irigation work
lor each year or part theareo! or for a gpecified term of years at a time, as
clrcurnstances may require -
I the time for letling out water for krigation;
il, the period of supply;
lil. the quantity of suppdy, and
iv. tha areas to be supplied at different times.
Explanation : A land shall ba deamed lo have been suppliad with water
notwithstanding that the waler I8 not utilised for irrigation provided that

such non-ulilisation is due solely to the action or inaction on the part
of the ownars or occuplers Interested in such land.



i)

e

(2)

(4

(5)

(1)

Note : Ses Exhibit A for alternative to section 37 as model In appropriate
cases.

Any person, desiring to have supply of waler from an irrigation work for
irigating land not included in any area 1o which supply of water s
reguiated under saction 37, shall make a wiitian application 10 that efiect
to the Divisional Canal Officer. Sublect o any genaral or special order
mads by the State Government determining the extant of lands for which
water can be made avallable from such Irrigation work, such officer may,
itin his opinion such supply can be made without detriment to the supply -
of water s regulated undar saction 37, order the supply of water and
for such period not exceeding six years subject to such conditions as
may ba specified In such ordar.

It after a period ol six successive years of supply of water made 0 any
land referred 1o In sub-section (1), the occupler of such land applies for
the supply of water baing made parmanent, such application, with the
opinion of the Divisional Canal Officer, shall be forwarded to the
Superintending Canal Officer concamed who shall take sleps to includs
the land in the area to which supply of water is regulated by section 37.

The water rate leviable for the use of water for temporary cultivation under
sub-section (1) shall be the normal water rate.

With the sanclion of, and subject o such conditions, payments, and
restrictons, as may be imposed by the State Government or such officer
as may ba aulhorised by the State Govermment In this behall, the Divisional
Canal Officer, may, without detriment to the supply of water is regulated
undar seclion 37 give parmission for water 1o be taken from an Irrigation
work, for purposes other than those ol agriculture,

If any person uses water from an irgation work without obtaining the
parmission requirad under this section he shall in addition fo any panaliy
he incurs undar this Act for such unauthorised use ol water, be liable
io pay waler rate al such rate as may ba determinad by the prescribed
officer not being less than len limes and nol exceeding thirly limes the
norma rate he would ctherwise have been required to pay, had he epplied
for and obtalned the permission.

The supply of water to any water coursa or fiald channal or to any person
who [§ enlitled to such supply shall not be stopped, except,

a. Whenevar and sC long as it I8 necessary 1o stop such supply for
the purposs of maintenance of an irigation work or execution of any
work ordered by the competent authority;

b. whenever and so long as any feid channel by which such supply

Is received s not maintained In such repair as to prevent the wasteful
escape ol water thereof
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(2)

_c. whenever and so long as it is necessary 0 do so in arder to

in rotation the legitimate demand of other persons anfitied to water;

d. whenever and &0 long as it may be necessary t0 do so in order io
prevent the wastage or misuss of water;

e. whhin the periods fixed from time 1o fime by the Divigional Canal
Officer of which due notice shall be given;

.  whanever thera Is diminution in the supply of water in the krrigation
work due to any natural or seasonal causes and so long as it Is
necessary to do so.

g. for any reasons beyond the control of the Divisional Canal Officer.

No claim shall be made against the State Govenment for compensation
in respact of loss caused by the failure or stoppage of water from an
irrigation work;

Frovided that the person suffering such loss may claim such remission
of the charges payable for the use of the water as s specified by the
State Government.

Except with the permission of the Superintending Canal Officer, no person
entiied to use the water of any irigation work shal sell or sub-let or
otherwise transfer his right to such use or use it for unauthorised purposes.

Provided that no permission shall ba necessary for use of water for
authoriced purposes by a cultivating tenant of water supplied by
the owner of a field channal for the Irigation of the land held by such
tenant.

Every right 1o the supply of waler for agricultural purposes 1o any land
or cther Immovable property shall be attached thersto and shall be
presumed to have bean so transferred whenever a transter of such land
or Immovable property takes place.

Whan watar from an krigation work is supplied for tha krrigation of ona or mora
crops only, tha right to uss such water shall be deamed to continue only until
guch crop or crops shall come into maturity, and 1o apply only to such crop

Of CrOps.

{1)

Where the State Government is satisfied that, for the better cultivation
of lands, and production of crops and due preservation and proper
utilisation of water rasources of any irrigation work, of In the public interest,
it Is expadiant 1o regulate the kind of crops that should be sown, plantad
or grown on lands under the irigable command of an irrigation wark
or any part thereo!, and the period during which such crops should be



(2)

(3)

(4)

15}

(8)

sown, planted or grown on such fands, the Stale Government may, having
regarding o the soil characteristics, climate, rainfall and water available,
by order In writing, make a decleraflon to that effect. Such a declaration
shail be given wide publicity in such manner by the Canal Officer authorised
by the State Government as he may think fit

On such a declaration, the Canal Cificer with the approval of the superior
officer authorised by the Stale Government, may specify by notice
published In such manner a& may ba delermined by him, the kind of crops
thai shall be sown, planted or grown on the lands under the imigable
command of the irigation work or any part thereof, the area of crops,
and the perlods during which such crops siall ba sown, planted or grown,
The Canal Oficer shall subject to the provisions of sections 38(1) and
40 (2), thareupon by order ragulate the supply of water from the irrigation
work for sowing, planting and growing such crops during the periods
specifed in the order.

The Stale Government may, by notification In the Officlal Gazelta, make
rulés for determining the crops, and the periods during which such crops
méy be sown, planted or grown and for regulating supply of water for
the purpose. Such rules may provide for fixing the extent of imigation
for sowing, planting or growing different crops on the lands under the
irrigable command of an Irigation work,

On tha publication of tha nofice undar sub-saection (2), no person shall
gow, plant or grow or allow any orop, othar than tha crop or erepe spacified
In such notice, to be sown, planted or grown on any land under the
irrigable command of tha irrigation work of any parl thareof, spacifiad
in such nolice and during the periods specified therain.

Any person aggrieved by any nolice given under sub-section (2), may,
within thirty days from the date ol publication of such notice, file an appeal
befors such officer not below the rank of Superintending Canal Officer
as the State Government may appoint. Tha appellate officer may on
hearing the pariies pass such order as he thinks fit; and thereupon, the
notice shall stand modified to such extent as may ba spacified in the
arder,

The person, who has sown, planted or grown any unauthorised crop,
or allowed any land 1o be sown, pianied or grown with such unauthorisad
ﬂm| Bhﬂﬂ o

a. be liable for contravening the provisions of this section; and

b. &lso be liable to pay such watar rate, as may be prescribed by the
otale Government, not being lass than five times and not exceeding
len times the waler rates which he would otherwise have besn

requirad to pay In addition 1o any penalty he may Incur under the
ACt for such unauthorsed crop.
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(1)

(3)

(4)

Provided thal I no waler Is utiised either directly or indirectly from
the imigation work for growing any crop, the provisions of sub-
sections(4) and (6) shall not be applicable.

Hote : See Exhibit B for altemative section as model In appropriate
casg.

Whera In the opinion of the State Govemment an Irigation work is likely
to irigate lands nol axcesding 200 hectares in an area or ag8 may be
prescribad, the State Governmant may, in the public interast by notification
prépara a drafi schama for supply of water from such imigation work to
such lands. The draft schame shall provide for handing over the management
of the Irigation work and distribution of water therefrom to the Water
Committes appointed under section 45.

Tha draft scheme shall contain the following particulars, that is to say:-
a, the area to which the scheme applied;

b. the survey numbers of lands Included in such area and tha nameas
of ownars and occuplers theraot;

¢. the period or periods during which water will be supplied to such
lands;

d. the crop or crops which will be parmitted to ba grown thereom,

8. e water rate at which water may be suppiied 1o such land Included
in the scheme;

. the amount to be paid by the Siate Government for the managament
of Irrigation work o the Water Commiites; and

g. fixing a period of not less than three months from the date of publication
of such notification, for submission of objection or suggestions o
such schame.

Aftar the publcation of such notification, it shall also be published by
the Canal Officer duly empowered in this behali as soon as practicable
In the language of the residents of the area through which the irrigation
work passes in such piace or places and In such manner as he thinks
fit for the information of the owners and occupiers who are likely 1o be
aflecied by such notification.

Afler considering such objection and suggestion, if any, as may have
been recaived within the period fixed as aforesald, the Siate Government
may, &fter making due Inguires, sanction the draft scheme with or without
any modifications or may rajact .



(5)

(1)

(2)

3)

(1)

(3)

()

(s)

(&)

The scheme as sanctioned under sub-section (4) shall be published in
the Official gazette, and in the villaga and at the headquarters of the taluk
and of tha disirict in which tha lands included in the scheme are situaled,
in such manner as the State Government deems fit, and shall, on such
publication, be final,

The schame shall come into force on such date as the State Govemmeant
may, by notification appoint..

The schema may &t any time be vaned by a subsequent schema made,
published and sanclioned in accordance with the provisions of section
431

The schame may at any tima ba cancellad by the State Governmant by
a2 notification.

After a schame has come Into force under sub-section(1) of section 44,
the Stale Governmenl shall appoint & Watar Committes o execute the
scheme, subject to the superintendencas, direction and control of the
Canal Officer appointed by the Siste Govemment for the purpose.

The Watar Commities shall conslst of five persons or-as may be

prescribed,
appointed from amongs! the owners and occuplers of lands included in
the schame.

The Mambers may be appointed by the State Govemment or any officar
therao! duly empowered by it in that bahalf.

The members of the Committes shall ordinarily hold office for a period
of two years from the dale of their appointment.

Thne mambers of tha Commitiea shall hold office at the pisasure of tha
State Government and the Stats Govemment may terminatathe appointment
of all or any of the members of the Commities at any time by an order
in writing In that behalf.

The Water Commiitea may meet! from time to tima, and may follow such
procedure as it deamsa fit for the fransaction of s business.

The Weter Committes shall :-

a. manage tha irigation work and ensure proper distibution of waler
to the lands Included In tha schemea;

b declda the crops 1o be grown during any period or periods according
io the provision of the schemsa;

¢ camy out day o day maintenance and repairs of the irrigation work;
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(8)
(8)

(10)

d. maintain the irrigation systemn of the irigation work beyond the outlet
in a fit state of supply of water;

g. assist the Canal Officer -

I. in detecting and preventing encroachment an the irigation work
and on the lands apperiaining thereto;

ii. for preventing damaga to the irigation work;

lil. for repairing any damage caused to the Imigation work;

f. have power 1o impose a penalty for unauthorised use of water, or
use of watar out of turn or for growing crops contrary 1o the provisions
of the scheme;

g. maintain accounts of the amount paid fo i In such manner as may
be prescribad.

Tha panalty may consist of a fine nol excesding two hundred rupees.

Any person aggrieved by the decision of the Water Committee may within
thity days from tha date of receipt of the decision of the Watar Commitiea
make an appeal 1o tha Canal Officer ar any officar duly empowerad by
the State Government for the purpose.

The State Government may, not lster than two years from the date of
ihe order, call for and examine the record of any Inquiry or proceeding
underlying such order of the Water Committes, or of tha officer appointad
by it, for the purpose of satislying iself as to the legality or propriety of
any decision or order passed or as to the regularity of the proceeding,
and it may pass any order upholding, annulling, modifying or reversing
ine order of the Water Commitiee or of any such officer :

Provided that, no order aflecting any person shall ba made unless such
person is given a reasonable opportunity of being heard.

(11) it at any time the State Govemnment s of opinion -

a. that the Water Committee has persistently made default in the
parformance of the functions imposed on it by or under this Acl, or

b. that the circumstances exist which render it necessary in the public
interest to do so, the State Government may by notification,
suparsede the Waler Committea for such perod, not exceading two
years as may be specified In the notification:

Provided that befora issulng a notification under this sub-section for
the reasons mantionad in clausa (a) the State Govarnmeant shall give
a reasonable opportunity 1o the Watar Committes 19 show cause why



it should not be superseded and shall considar the explanation and
objectons, Il any, of the Water Committee,

{12) Upon the publication of a noiification under sub-section (1) superseding
the Water Committee -

e,

all the members shall, as from the dste of supersassion, vacate their
oifices as such;

&ll the powers, tunctions and duties which may, by or under this Act
be exercised, performed or discharged by the Water Commiites shall,
until the Water Committee is reconstituted under sub-section (13),
be exercigad, performed or discharged by the Canal Officer as the
otale Governmeant may diredt;

all property owned or controlled by the Water Committee shall until
tha Water Committea |2 reconstituted under sub-section (13) vest
in the State Governmant.

{13) Onthe expiration of the period of supersession specified In the notification
issuad under sub-section (11), the State Government may :-

extend the period of supersession for such further tarm, not exceeding
six months as it may considar nacessary; of

reconstiiute the Water Commitiee by fresh appointment, and in such
case any person who vacated his office under clause (a) of sub-
saction (11) shall not be deemead to be disgualified for appointment:

Provided that the State Govemmant may at any time beiore the expiration
of the perod of supersession, whether originally specified under sub-
section (11) or es extended under this sub-section, take agtion under
clause (b) of this sub-section.

CHAPTER V
LEVY OF WATER RATE

46, (1) Whenever

watar 8 supplied, made available or used for purpose of Irigation
or any other purpose from any irrgation work belonging 1o, or
constructed by, or on behall of tha State Government, and

watar from any such wark, by direct fiow or percalation or by indirect
flow,percolation or drainage from or through adjoining land, krigates
any land undar cultivation or flows into a reservoir and thersaftar by
direct flow percolation or by indirect flow, percolation or drainage
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water rate and the Government may prescribe the rates at which
such waler rates shall be levied, which may be -

I. diffarent in respect of waler supplied, made avallable or used
having ragard to the costa of operation and maintenancs of irrigation
or drainage work;

il. different in respect of water supplied made avaiiable or used for
different purposes;

ili. different In respect of water supplied, made available or used for
irrigation of any land with reference to the crop or crops grown
or which may be grown on such lands;

iv. different in respact of the quantity and timediness of supply of
water or the number of waterings.

The Canal Officer shall prapare an assessmaent of the water charges for the
lands in respect of which water was supplled, made avallable or used from
an Irfgation work, and serve the same on the owner or occupler.

An appeal against the assessmeant order of the Canal Officer shal be filed
to the Divisional Canal Officer in the prescribed manner within twenty-one days
of the passing of the order.

As 500N A5 an assassment is made under saction.47 or whara an appeal has
baen preferred and disposed or under saction 48, the Canal Officer shall sarve
a notice of demand in the prescribad manner for the amount of water charges
assessed.

Any parson on whom a notice of demand has been served under section 49
shall ba liabie to pay the same within the period fixed by the Stale Governmant
ir this bahalf.

(1) ¥ watar supplied through any lrrigation work s used In an unauthordsed
manner and if the person by whose act or neglect such use has occurred
cannot be found after such enguiry as the Canal Officer may csem
sulficlant, the Canal Officer, afier giving not less than ona month's nolice
1o tha ownars and oocuplers of all iands bensfitad theraby and aftar
hearing their representations, if any, make an order for the recovery of
such charges as may be spacified by the State Government not exceading
thirty times the water rates for such use from such owners and occuplers
in such proporion as ha may find just, in addition to any penalty he
may Incur under the Act for such unauthorised use,
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(4)

1)

i1

(2)

i

supplied through & waler course and field channel be allowed
o waste, and Hf, afler enquiry, the person through whose acl or
such waler was sufferad 10 run o waste cannol be discoverad,
person or all the persons chargeabls In respect of the waler suppliad
through such water course of field channel shall in addition to any pahaity
he Incurs under the Act for such waste of water, be liable or jointly lable,
as the case may be for tha charges, nol excsading three times the water
ratag as may ba speciiad by the Slate Government

32

All questions arising under this section shall be decided by the Canal
Officer and any person aggrieved by the decision of Canal Officer may
prefer an appeal to tha Dhivisicnal Canal Officer within thirty days of the
decision.

The decislon made by the Canal Officar under this section sublect to any

ordar passed by Dhvigional Canal Officer on appeaal from such decizion,
if any, shall ba final.

All charges for the unauthorised use or waste of water may be recovered,
as waler rates, in addition 1o any penailties incumed on account of such
usa or wasta,

CHAPTER VI
LEVY OF BETTERMENT CONTRIBUTION

Thers shall be levied a tax called betterment contribution in accordance
with tha provisions of this Chapier from the owner who is benefited by
the consiruction, expansion, improvemant or alteration of any irigation
work by the Stale Govemment.

Explanation 1: A land shall be deemed to be benafited notwithstanding
that the benefit is not enjoyed, provided such non anjoyment is dua solaly
io the actien or Inaciion on the part of the person or persons interested
In such fand.

Explanation 2: A land shall not be deamed to be benefitsd merely by
reason of the execution of rapairs and maintenance of an imgation work
whally or parily at the expense of the State Governmant.

Far the purpase of lavy of battermant contribution, tha prescribed officer
shal, by notification, specity the dates of commencement and completion
of the construction, expansion, Improvement or ateration of any imgation
work and different dates of commancemaent and completion of any irrigation
work depending upon the date on which water Is made available to such
lands.
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The amount of betterment contribution payabla In respect of any land
referrad to in section 52 shall be an amount equal 1o 1* of the total cost
of the construction, expansion, iImprovement or altermation of the inigation
work;

Provided that the amount of betterment contribution payable in respect
of any land shall not be more than 2* per hectare or as may be prescribed
by the Governmant from time to time;

Providad that the Government may prascribe diferant fraction of the total
cost of construction, expansion, Improvaernent or alteration of the Irrigation
work and differant rales per hectare for different lands coverad by diffarent
projects for purposes of betterment contribution:

Provide further that no betterment contribution shall be leviable in respect
of a land -

a. nol earlier than five years from the date on which water is made
avallable.

b. which is unarable;

c. benefited by the consiruction, expansion, improvement or alleration
of an irrigation work which is not capable of Irigating more than forty
hectares of land.

As so0n as may be, after the publicaton of notification under sub-section
(2} of section 52 In respect of any Irrigation work, the Bettermant Levy
Cificer shall prepare a statement showing the lands under the irigable
command of theirrigation work in respect of which the betterment contribution
in accordance with the provisions of sub-saction (1) Is payable, and the
nature and extant of irrigability of differant lands.

The siatement so prepared alongwith a public notica shall be published
in the village and the taluk office and in such other manneér as may be
prescribed and such nofice shall reguire the owners of lands under the
culturable commanded area of the Imigation work o appear before the
Batierment Lavy Officer either perscnally or by agent at a time and place
therain mentioned, such time not being earliar than ona month from the
date of publication of the notice, and to stale :-

a. their objections;

i. o the inclusion of lands In the stalement ag lands under tha
irigable command of the imigation work;

—
5

A fraction of the total cost may be specified by the State.
Cosl per hectare may be specified by the State.
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ii. to the inclusion of the lands In the statement as lands of any
gpecified natura and sxdent of imigability; and,

b. In raspect of payment of betterment contribution, the basis on which
they claim that the amount of betterment contribution has 1o be
computed and such stalarmant shall be mada in writing and signed
by the party or his agent.

The Betterment Levy Officer shall also serve notice to the same effect
on the owner of such land or his agent authorised to receive service
on his behadl, who resides within the revenue district in which the land
Is siuated and in case any owner resides alsewhara and has no such
agent, the notica shall be senl o him by registered post.

On the date fixed under sub-section (3) or on such other date 1o which
an inquiry may be adjoumed, the Bettarment Lewy officer shall after
holding an inguiry in the manner prescribed and after giving an opportunity
of being heard 1o every person who has made a statement under sub-
section (3), make an order speciying -

a. the amount of bettarment contribution payable in respect of the said
lands, and

b. the date fom which such betterment contribution shall be payable.

The Siate Government or any person aggrieved by an order made under
sub-section |5} may, within sixty days from the date of the order, appeal
1o the prescribec authority and the authority may pass such ofders on
the appeal as it may deaam fit.

An order passed by the prescribed authority on an appeal preferrad to
it under sub-saction (6} and subject to the orders of tha autharity the aorder
of the Betterment Levy Officer under sub-section (5) shall be final.

At the end of every four years from the year In which the beltermant
contribution Is finally determined under sub-section (1) any future instaimaent
of such contribution shall be liable 1o be revised on the same basis as
provided in thal sub-section.

If, in the opinion of the State Government the enforcement of all or any
of the provisions of this Chapter will cause hardship in any case or casas,
the Govemment may, by notification, setting out the ground therefor,
axampl aither permanently or for a spacified period such case or casas
frorn all or any of the provisions of this chapter, subject 1o such conditions,
if any, as the Government may deem fit to impose.

The contribution shall become payable under this chapter on a wrilten notice
of demand thereof issued by the Betterment Levy Officer being served on the
QWTIET;
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Providad that no notica of demand shall be sarved on an ownar until 2n order
made under sub-saction (5 of section 53 becomes final;

Provided further thal where, before the commencement of this Act, five years
or more have elapsad from the date of completion of the construction, expansion,
Improvemant or alteration of the work such notice may be served at any time
after such commencameant

(1) The owner of any land, in respect of which any coniribution is payable,
shall pay it in cash In such annual instalmeants not exceeding twenty as
may be prescribad :

Provided thal if, on or before the date on which the first Instalment is
payable, or at subsaquent date within a perlod of two years from that
data, the owner pays the antire contribution or the balance of contribution,
as the case may be, he shall be entitled lo a rebale as may be prescribed
en such coniribution or balance of coniribution, as the case may be.

(2) Contribution payable under this Act in respect of any land shall be deemed
to be revenue demand due upon the said land.

Any parson having mterest in a land may, notwithslanding that he is not tha
ownes of such land, pay the contribution payable by the owner in respect of
such land and shall, if such person, pays the entire conlribuiion within a period
of two years from the date on which the owner becomes llable to pay the
contribution, be enttled to a rebate as may be prescribed,

No claim shall lle against the Siata Govarnmant for compansation or for the
refund of bettarment contribution on account of loss occcasionad by any
temporary failure or stoppage of watar in an irigation work or by any cause
beyond the control of the Divisional Canal Officer or by eny repairs, alterations
or additions mada 1o such work,

CHAPTER VIl

OBTAINING LABOUR AND MATERIALS FOR
IRRIGATION WORK IN EMERGENCY

(1) Whenever it appears to the Divisional Canal Officer or any Officer acting
under his general or special arders in this bahalf, that, unless some work
or repalr is iImmediately axacuted, such sarous damages wil happen to
any imigaton work as to cause sudden and extansive public injury or
sarous inferruption of the established course of irrigation and that iabour
nacagsary for the proper axecution thereof cannot be obtained in the
ordinary manner in me lo prevent such injury or inferruption or to remedy
it within a reasonable time, the Divisional Canal Officer or any officer acting
under the said orders, may, by public proclamation by beat of drum
require any able bodied person, who resides or owns land In any village



B1.

within eight kilomatars of the place whera the work is 1o be executed and
whose name appaars In the list hareafier mantioned to attend In person
at such place and in camy out such dufies as he may allot to them in
connaction with the execution of the work necessary for the safety of the
particular irrigation work.

(2) All parsons so labouring shall be entitied to payment at rates which shall
not be less than the highest rates for the time being paid in the neighbourhood
for similar labour,

Subject to such rules as may be made In this behalt, the Divisional Canal
Officer in consultation with the Collector shall prepara a list of parsons llable
o carry cut the duties as aforesald, and may from time 1o time add to or
alter such Hst or any part theraof.

Whanaver it appaars to a Divisional Canal Officar or any officer acting under
hiz genaral or spacial orders in this behall, that it is essential for carmying out
urgent works on any Irigation work to prevent public injury caused by damage
to works, he may enter upon or into any immovable property in the neighbourhood
of the lmigation work requiring immediate repair, or olher work and take
possession, appropriaie, cut or remove any tress, timber, bamboos, mals,
ropes, straw, earth, stone and other materlals and prepare an inveniory of
the materials taken; such materials shall be paid for at the highes! prices for
which they are sold In the neighbourhood and in case damage is susiained
by any person in consaquance of the removal, seizure or cutting of any

material, compansation shall be paid for such damage by the Divisional Canal
Officer in accordance with the procadurs laid down in sections 68 and 68.

H

whose decision shall ba final

CHAFTER Wil

DRAINAGE AND PREVENTION OF WATERLOGGING

Whenever it appears to the State Goverment thal injury to any land or public
heaith or pubkc convaniance has arisen or may arse from the ancroachmant
upon any Irigation work, the State Government may, by notification, prohibit
within lmits to be defined in such notification the formation of any encroachment,
or may, within such limits urdurﬂmrarrmal or other modification of such
ancroachmant.

{1} The Divisional Canal Officer, or other person authorised by the Stale
Governmant in that bahall, may, after the nofification under section 62
issue an order to the person causing or having control over any such
encroachmani to remove or modify the same within a time o ba fixed
in the order.
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(4)

i within the time so fixed such person does not comply with the order,
the Divisional Canal Cificer may remove or modily the encroachment and
recover the expenses involvaed in such removal or madification from the
person concemed:

Provided that the Divisional Canal Officer may, In cases of emergency,
remove the encroachment before the publicalion of nofification and the
expensas incurred shall ba recoverable from the person concerned.

Whenever it appears 1o the Siate Govamment that any drainage work
axcluding field drain is necessary in the interest of public health, or for
improvernant of any lands, or for the propar cultivation or Irgation thereol
or thal protection from fioods or other accumulation of water or injurious
galts or from erosion by a river, s required for any lands, the State
Government may by nofification declare that the drainage work shall be
constructed after a day lo ba named in the said notification, not baing
garlier than three months from the date thereof,

As soon as practicable affer the issue of a notification under sub-section
{1}, the Divisional Canal Officar or any officer duly empowered under this
ACt shall cause public nofice 1o be given at converiant places, stating
that the State Government Intends to construct the drainage work axcluding
fleld drain referred to In sub-saction (1).

The provisions contained in Sections 11 and 12 regarding the acquisition
of land for the construction of work shall apply, mutatis _mutandis., 1o
the construction of drainage work referred to in sub-section{1).

MNotwithstanding anything contained to the contrary in sub-section(1) of
saction B4, the Divisional Canal Officer may causé a acheme for fiald
drains to be drawn up.

Every scheme drawn up under sub-section (1) amongst olher matlers
set out the estimatad cosl thereal, the alignment of the proposed field
drain or reafignment of the existing field drain, as the case may be, the
particulars of the owners ar occupiers to be benefited and other persons
who may be aflectad thereby and sketch plan of the area proposed fo
be covared by the schama.

The provisions contained in sections 14, 15 and 17 to 20 shall apply
mitatis mutandis 1o the schame drawn up for field drains.

The Divisional Canal Officer may construct the field drains on behalf of
the owneds or occuplers and recover the cosl pro-rata from the owners

of occuplers.
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CHAPTER X

AWARD OF COMPENSATION

Compensation may be awarded In the event of only substantial damage caused
by the exercise of any of the powers conferred by this Acl, which is capable
ol being ascertained :

Provided that no compensation shall be so awarded in respect of any damage
arising from -

a. Odeterioration of climate or soil: or

b. stoppage of navigation or of the maans of fioaling timber or of wataring
cattle; or

¢. stoppage or diminution of the supply of water in consequence of the
exarcise of tha power confarred by section 3, il no use has been made
ol such supply within five years immediately before lhe dale of issue of
the notification under section 3, or

d. falura or sioppage of any water In an irmgation work whare such fallure
ar sloppage s dus to -

i. any cause beyond the contral of the Divisional Canal Officer;

ii. the axecution of any repalrs, allerations or additions 1o the Frigation
wark;

lil. any measures considered necessary by the Divisional Canal Cfficer,
for regulating the proper flow of water in the imigation work far
maintaining the established course or imigation; or

iv. cirgumstances mentioned under clauses (a) 1o (g) of secton 38;

Provided further thal any person who sullers loss from any stoppage of
diminution of water supply 10 hig lands due 1o any of the cause named
in ciausa (d) of the preceding provision shall be antitied to such remission
of the water rale payable by him as may be authorised by the State
Governmeant.

Mo claim for compensation under this Act for any damage shall be entertainad
after the expiration of ona year from the time when the damage complainad
of commenced, provided that the Divisional Canal Officer on sufficient cause
shown o his safisfaction by the claimant for not making the claim within such
period, may condone the delay, and entertain the claim.

{1} In every case of entry upon any land and buliding of the ufilisation of
materials under sections 4, 5, 6, 7 and 60 the Canal Officer or the person
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making the entry shall ascertaln and record the extent of the damage,
it any, caused by the eniry, or in the execuiion of any work, to any crop,
tres, building or other proparty and the value of the materials taken or
utiised and, within one month from the date of such entry, compensation
shall be tendared by the Canal Officer to the owner or occupler of the
property, as the cese may be.

if such a tender ia not accapted within a8 week of the tender, tha Canal
Officer shall forthwith rafer tha matter for purpose of determining the
amount of compensation to the Divisional Canal Officer who shall decide
the matter with tha previous approval of the Superintending Canal Officer.

The Superintending Canal Officer either gug moty or on the application
of the person concermned, when the matier has been referred to the
Divisional Canal Officer, may revise the order of the Canal Cfficer within
a period of two years from the date of the order.

Unless otherwise provided, all claims for compensation under this Act
other than claims of the nature provided for in section 68 shall be mada
to the Divisional Canal Officer concemad.

Tha Divisional Canal Cfficar shall engquire into all such claims and
datarmine the amount of compensation, il any, which should bs awarded.
in determining such amount, the Divisional Canal Officer shall be guided
by the provisions of seciions 23 and 24 of the Land Acquisition Act, 1884:

Provided thal regard shall be had to the diminution in the markst valua,
at the time of awarding compensation, of the property in raspect of which
compansation is claimed; and where such market value is not ascertainable,
the amount of the diminution of the_annual net profits of such property
causaed by the exercisa of the powers conferred by this Act;

Provided further that no order datermining the amount of compeansation
shall be made by the Divisional Canal Officer under this section without
the previous approval of the Superintending Canal Officar.

Any person aggrieved by the order of the Superintending Canal Officer or the
Divisional Canal Officar under saction 68, or of the Divisional Canal Officer
under section 639, may, within 80 days from tha date of the communication
of the order, prefer an appeal to the prescribed authority.

All sums of money payable for compensation awarded under this Chapter shall
become due three months after the final award |s made, and simple intarast
al the rate as may ba prescribad but not less than five percent per annum
ghall be allowed on any such sum remaining unpald atter the gald three months,
except when the non-payment of such sum is caused by the neglect or refusal
of the calmart 1o apply for or receive the same.
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CHAPTER X
SETTLEMENT OF DISPUTES

Tha Canal Officer may, f he considers necessary, pass an order as to
the use of distribution of water from a water course or field channal

amongst persons In any land or & group of lands or in any holding or
group of holdings In such land or lands :

Provided that no such order shall pniﬂ:lby the Canal officer without
making any Inquiry into the matler and without ghving notice to all the
persons interested that on a day to be named In such notice, he shall
proceed to Inquire Into the sald matter.

Whanaver a difference arses betwaen two or more persons In regard
to thelr mutual rights or liabiltties In respect of the use or maintenance
of a water coursa of flsld channel or field draimr any such person may
apply In writing to the Canal Officer stating in mafter in dispute.

On receipt of an application under sub-saction (2), the Canal officer shall
give notice to the other persons interested, and on a day to be named
in such nofice, he shall procead to enquire info such matter and after

tha enquiry, he shall try to bring about a compromisa between the partias.

On the fallure of the Canal Cfficer to bring about 8 compromise, he shall
pass an Interim order &s regards the use or maintenance of a water course
or field channel or field drain pending the disposal of the dispute and
he shall forward the dispute to the Divisional Canal Officer along with
his findings and the Divisional Canal Officer shall pass an order thereon
afier gving a hearing to the parties.

The Superintending Canal Officar, within whose jurisdiction the water
coursa of fisld channal or field drain is sfuated, may, on his own motion
of on an applcation mads in this bahall by an aggrieved person, revise
an order passed by a Divisional Canal Officer under sub-section (4) :

Provided that no such application shall lie Uniess It Is made within a period
of thirty days from the date of such order.

No order passad under this section shall be llable to be called in question
in any civil court.

CHAPTER X

SAFETY OF IRRIGATION WORK

T73. Excepl as may be prescribed, no person other than the Canal Officer ahall,

a.

interfare  with or encroach upon an (rrigation work; or
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b. construct any earthen or masonry bund or weir on any channel or stream,
flowing above ot below any imigation work.

The Canal Officer may issue an order to the person concemed interfering or
encroaching upon any irigation work to remove the sama within a time to
be fived in tha order; and  the person concamed does not comply with the
ordaf, the Canal Officer may removea the sncroachment and taks such other
action as may be nacessary and recover the expanses thereof from the person
concarmad :

Provided that the Canal Officer may, in case of an emergency remove the
ancroachment or fake the necessary action before Issuing the order, and
recover the expenses therec! from the person concerned.

(1) Every owner whose tank, well, pond, spring pond or other rasarvoir is
situated above any irrigation work shall maintain the bunds and surplussing
arangements of such tank, well, pond, spring pond, spring channals
or reservolr in a safe and efficient condition.

{21 M, in the opinion of the Canal Officer, such bunds or surplussing arrangements,
of the work referred 10 In sub-section (1) are not in a il condition and
are likely 1o andanger the irigation works balow, then the ownar concarned
shall be servedwith a notice to bring such bunds or surplugsing errangements
to a reasonably fit condition, in such manner and within such tima as
may ba specified [n the nofics.

(3) Hthe said owner fails fo comply with the notice within the timae spacified
or does rapalrs which In the opinion of the Canal Officer are unsatisfactory,
the Canal Officer may cary out the necessary repairs and recover the
cost from the sald owner.

{4} From any order of the Canal Officer under this seclion an appeal shall
lie within thirty days from the date of communication of the order, to the
Divisional Canal Cfficer, whose decision thereon shall ba final.

No person shall conduct mining or quamying operations requiring the use of
explosives within such distance as may be prescribed from the boundaries
of an irrigation work without the written permission of the Canal Officer.

Motwithstanding anyihing contained to the confrary in sub-section {4) of
section 3, no well exclusively for domestic use, elther on personal or community
basis, shall be excavated within such distance, as may be specified by the
State Government from time to time, from the boundaries of an irigation work
without the pravious sancltion of the authority spacified by the State Govarnment
and subject to such conditions as the authority may Imposa.

No persan shall have the right to fish or ply, any vessel In a reservoir, pond
or tank or across or along a canal or channel maintained or controlled by tha
Governmant without the parmigsion in wrifing of the State Govenment or of
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such officer as may be empowered in this behalf by the Siate Govammant,
and except under such terms and conditions and subject o payment of such
fees as may be prescribad.

Na person othar than the Canal Officer or any Officer duly empowarad in
this behall shall let ot water from a canal or channel by culting the bund,
constructing a slulce or outlst or any other similar contrivance.

(1) Save as provided in this Act, no person shall abstract water for any
purpose by tha installation of pump ses or other alectrical or machanical
devices for pumping water from an krigation work excapt with the permission
of the Divisional Canal Officer within whose jursdiction such pump sets
or other devices for abstraction of water are Installed and subject to such
tarms and conditions and subject to the payment of such feas, as may
ba prescribad,

() W any person abstracts water from an irfigation work in violation of sub-
saction (1), the Divisional Canal Offices or any person authorised by him
in that behalf shall have the power to enter any property, place of premises.
in which construction is made or any pump set or other electrical or
mechanical device is Installed for the absiraction of the water and remove
or cause to be removed such construction or pump set or other davice.

{3) The Divisional Canal Officer or the person Authorised under sub-section
{2} may also confiscate any pump sel or other elecirical or mechanical
device ff he is satisfied that such confiscation is necessary for the prevention
of the abstraction of water.

No person shall deposit any produce of mines or sarth or any other material
in or near any channal or field drain or other work, whether natural or arificial,
through which rain or other water flows into any imigation work.

(1) Mo person shall without the parmigsion of the Divisional Canal Officar
pollute, or discharge sewage affluent or trade effluent in the water of any
Irrigation work which may cause injury to the imigation work or may
deterlorats the quallty of water of the irrigation work or may glve rise to
the growth of any waeds in the irigation work,

(2] The provisions of Water (Prevention and Cantrol of Pollution) Act 1874
will apply with regard to matters in sub-section 1.

CHAPTER XiI
OFFENCES AND PENALTIES
Whoever voluntarlly or without proper authority |

(1} damages, aiters, enlargea, obetructs or ancroaches upon any irrigafion
work;
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Interferes with, Increases or decreases the level and supply of water In,
or the flow of water from, through, over or undar, any irfgation wori

intarfares with or alters the flow of water in any river or stream, 50 a8
lo endanger, damage or render less usaful any irrigation work:

baing responsible for the maintenance of a water course or fiald channel,
ar using a water course or fleld channel, neglects to take proper precautions
for tha pravention of waste of the water therecf, or interferes with the
authorised distribution of water therafrom, or uses such water In an
unauthorised manner;

causas any vessal io enter or navigate on any imigation work contrary
to tha rules for the time being prescribad by the State Govarnment;

while navigating on any lrigation work, neglects 1o take proper praecautions
for the safety of the Irigation work and of vessels therson;

noglects, without reasonable cause, to carry out or to continue to carry
oul duties In connection with the execution of any repair or work, when
lawiully bound to do under section 58;

destroys or moves any level-mark or weter-gauge fixed by the authority
of & publle servant;

opans, ahuts or obetructe or attampis 1o opan, shul or obetruct, any slulce
or outlsl or any other simflar contrivance In any irigation work;

[‘Inp}ﬂmuﬂamnmﬁwhdhh&mdmﬂmhbgnﬁmwhmpunw

animal or vehicles on any irrlgation work;

(11) grows or allows 1o grow any crop In contravention of a notification under

sub-section (2) of section 42;

{12) uses water from an lrigation work withoui obtalning the permission

required under sub-saction (5) of saction 38;

(18) contravenes any of the provisions of the Act or of any rules made

thereunder/ shall be llabla on conviction before a Magistrate, for oflences
mantionad in clausa (1) to {8), (8) and (12) to a fine not exceeding rupees
one thousand or 1o Imprisonment nol exceading one year or with both
and for offences mentionad in clauses (7), (2) to (11) and (13} to a fina
not exceeding five hundred rupees or to imprisonment not exceeding two
manths or with both :

Provided that for & sacond or subsequent offenca under clauses (1) to
{6}, {B) and (12) fina shall not be less than rupees twa hundred and under
clauses (7), {9) to (11) and (13) fine shall not be less than rupeas fifty:



Provided further that in case of a continulng offence a daily fine of not
lass, than rupees fifty during the period of continuance of the offonce shall
also be imposed.

The penalties and punishments mentioned in ithe Water (Prevantion and

Control of Pollution) Act, 1974 will be applicable for violating the provision
of saction B2

(1) When any person is comvicled of an offence under section 83, the Magisirate
may order that the said person shall remove the obstruction or repalr
the damage or replace or repalr the land mark, level mark, waler gauge
or apparatus In respect of which the conviction has taken place within
a period to be fixed in such order.

(2) Without prejudice 1o the powers of the Canal Officer under section 74,
if such person neglects or refuses to obey such order within the perlod
so fixed, the Canal Officer may carry out tha work In accordance with
such order and the cost thereof shall be recoverable from such person.

Whoever abets any offence punishable under this Act, or attempts to commit

any such offence shall be punished with the punishmant provided In this Act
for such offance.

Nothing contained in this Act shall prevent any person from being prosecuted
under any other law for the time being in force for any act or omission made
punishable by this Act.

Notwithstanding amything contained In the Code of Criminal Procedurs, 1973,
all offences punishable under this Act shall be cognizable and bailable.

Any person In charge of, or employed upon any irrigation work, may remove
from the land or buildings belanging thereto, or may take inle custody without
a warrant, and without unnecessary delay take to a Maglstrate or in the absance
of the Maglstrate take o the neares! police station, any person who within
his view -

a. wifully damages, alers, enlarges or obstructs any irrigation work;

b. without proper authority interferes with the supply or fiow of watar, In
or from any Irigation work so as to endanger, damage or render less
useful such irigation worlk,

(1) Whenever any person g fined lor an offence under this Act, the cour
which iImposes such fine, or which confirms in appeal or revision a
santence of such fine, or a santence of which such fine may be paid by
way of reward lo any person who gave information leading to the detection
of such offence or to the conviction of the cffendar.

(2} If the fine is ordered to be paid as a reward by a court whose decision
is subject to appeal or revision, the amount ordered to be so paid, shall
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not be pald untll the period specified for presentation of the appeal has -
elapsed or If an appeal i5 preferred til afier the decision.of the appeal.

(1) i the person committing an offance under this Act I a company, the
company as well as every person In charge of, and responsible 1o the
company for the conduc! of its business at the time of the commission
of the offence shall be deemed fo be gullty of the offence and shall be
iable to be proceedad against and punished acoordingly:

Provided that nothing contained in this sub-secton shall render any such
person lable to any punishment I he proves that the offence was
committed without his knowledge or that he exercised due diligence to
prevent the commission ol such offence.

(2) Notwithstanding amything contained in this sub-section (1) where an
offence under thiz Act has been committed by & company and it is proved
that the offence has been committed with the consent or connivance of,
or thal the commission of the offence i3 atiributable to any neglect on
the parl of, any director, manager, secrelary, or other officer of the
comparny, such diractor, manager, secreélary, or other officar shal also
be deamed to be guilty of the offence and shall be liable 10 be proceeded
against and punished accordingly.

Explanation . For the purposes of this section:-

a. "Company" means any body corporate and includes a firm or other
gssociation of individuals, and

b. “direclor” in relation to & fom means & parner 0 the firm.

Any Canal Officer duly empowerad under this Act, may accept before the
institution of a prosecution under this Acl, from any person, against whom
a reasonable bebel exists that he has an offence punishable under this Act
or the rules made thereunder, a sum of money as may be prescribed but nol
exceeding two hundred rupees, by way of composition for such ofiance.

CHAPTER Xl

MISCELLANEOUS

When the person causing any damage, alteration, enlargement or obstruction
o any Irigation work without proper authority cannot, after such enguiry
as the Divisional Canal Officer may deem sufficient, be ascertained or idantified,
the Divisional Canal Officer may, on reguisition from the Canal Officer, after
giving not lags than one month's notice to the owners and occuplers of all
lands benefitad thereby, and after hearing thelr representations, if any, recover
from them, in such proporion as he thinks #, the cost ol repeiring such
damage, or of removing such alteration, or obsiruction.
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Whanevar any sum Is to ba pald by any person under this Act and the
sum has nol been paid within the time prescribed for such payment, it
shall ba recoverable with interest not exceeding twelve percent per annum
as may be prescribed.

Whan any sum is recovered as above under sub-section (1) of section
27 and sub-saction (1) of section 28, it shall be pald to the person who
Is entitled to recelve the same.

Tha State GGovernmant or, subject 1o such rules as may be made undar
this Act, any officer s0 empowered in this behall, may :

a) &appoint such officers with such designations, define the local limits
of jurisdiction of such officers and assign to them respectivaly such
powers and dutias undar this Act, as the State Governmant or such
officer, may deem fit;

b. invest any government officer in any department, either parsonally
or in right of his office, or any other parsons, with such powers and
impose upon him such dutles, under this Acl, as the State Govemnment
of such officer, may deem fit

Provided that any assignment of, or investment with powers or duties
made undar this section may at any tima be cancelled or varied by
tha State Government or such Officer.

Tha State Govemment shall have the power 1o direct In the mannar
preacribed the annual inspection of and submission of reports on all
Irrigation works in respect of their proper maintenance and repalr.

Any officer empowered under this Act to conduct any anquiry may exarcise
all such powers connected with summoning and examining the witnesses and
the production of documents as are conferred on a civil court by the Code
of Civil Procedure, 1908, and every such enquiry shall ba deamed o be a
judicial proceeding.

i)

(2)

)

Mo suit, prosaculion or other procsedings shall lie against any officer ar
servant of the State Government, lor any act done or purporting o be
done under this Act, without the previous sanction of the Stale Government.

Mo Cfficer or servant of tha State Government shall be liable In respact
of any such act in any chil or criminal proceeding If the act was done
in good faith in the course of the execution of duties or the discharge
of tha functions imposed by or under this Act.

Save as otherwise provided in this Act, no suit shall be instituted against

the State Government in respect of any act done unless the suit is
Instituted wiihin six months from the date of the act complained of.
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The State Gowvernment may, from time to time, empowsr the Village
panchayats to discharge any of the functions entrusted to the Governmant
under this Act

Without prejudice o the generality of tha loregoing provision, the State
Government may entrust the village panchayats with the responsibiity
of conatructing and maintaining small irrigation works such as tanks,
tubewslls, water courses and field channel and regulate supply of water
therefrom.

If the State Govemment ls of the opinion that It is in the public interest to entrust
distribution of water supply when given in bulk at the head regulator or outlet
fo farmer’'s cooperative societies, the State Government may by rules provide
for the formation of such societies on such conditions as may ba prescribed,

(1

(2

(1)

(@

(3

The State Govermment may, by notification, make rules for the purposa
of carrying info eflect the provisions of this Act.

Every rule made under this Act shall be laid as soon as may be, after
it is made, belore each House of the Siate Lagisiature whils it is in session
for a tolal period of thiny days which may be comprised In one session
or in o successive sassions, and I, before the axpiry of tha session
In which it is 50 laid or the session immedialaly following, both Houses
agree in making any modification in the rule or both Houses agree that
the rule should not be made, and nolily such decisions, the rule shall
from the date of pubdication of such notfication have effect only in such
rmodified form or be of no effect, as the case may be so however, that
any such modification or annulment shall be withoul prajudice o tha
valldity of anything previously done or omitied to be done under that rule.

EXHIBIT A

Supply of water from any irrigation work ghall be regulated according 1o
rules mada in that behalf, such rules may provide for calling for applications
for supply, of water bafore the prescribed dates and for sanctioning
supply, regard being had to the avallabiilty of water, the iotal area of the
land for which water is to be supplied,the ragularity in payment of water
ratés by the applicants, the crops to be grown on the lands from irrigation
works and other relevant factors, I any, which may be prescribed,

The sanclicned supply may alther be on area basis as provided In sub-
geclion (1) or on volumetric basis.

Every person desiring to have a supply of water from an irigation work
shall submit a written application 1o that effect to a Canal Officer duly
empowared In this behall to raceive such-applications in such form as
may from fime to time be prescribed.
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Whare an application |s mada for a supply of watar 1o ba used for purposes
othar than those of imigation, the Canal Officer may, with the sanction
of the State Government, give permission for water to be taken for such
purposes under such special condifions and restrictions, as to the fimitation,
control and measurament of the supply, as he may be smpowered by
the State Government to impose in each case.

I any person uses water from an irrigaton work without oblaining the
parmission required under this section, he shall in addition o any penalty
ha incurs under this Act for such unauthorised use of water ba lable 1o
pay water rate at such rale as may be daterminad by the prascribad officar
not baing less than ten fimes and not exceading thirty times the rate he
would otherwise have been regquired 1o pay, had he applied for and
obtalned the pemmission.

EXHIBIT B

The areas for crops cther than staple cereal crops may be delimited by
the Divisional Canal Officer into blocks. Each such block shall have a
period of rotation as may be prescribed by the Stale Government according
to the crop paftern 10 ba detarminad by the blocks by the persons having
lands in the blocks by mutual agraemants.

In case of disagreament, the Divislonal Canal Officer ghall prepare a draft
crop pattern for each block under his charge. It shall be published in
a conepicuous place of tha villags in which the block I8 situsted In the
prasence of two witnessaes of tha locality inviting objections and suggestions
to be filed before the Divisional Canal Officer within fifteen days from tha
date of publication. The Divisional Cana Officer after the last date fixed
for fiing objections and suggestions, shall procead to hear the objections
and suggeastions received by him after giving due notice to the paries
concarned. As soon as the Divisional Canal Officer completes the hearing
he shall finalise the crop pattern for each block and cause tha same fo

ba published In a conspicuous place of the village in the presence of
two wiinessas of tha locality.

Ary person aggrieved with the order of the Divisional Canal Officar may
file an appeal before the Superinitending Canal Officer within thirty days

from the date of publication of crop patiern. The decision of the Suparintending
Canal Officar shall ba final.

The crop pattern fixed for & block may be revised as may be prescribed
by the State Governmant. In revising the crop pattarn the same procadure
as prascribed In the praceding sub-section shall be followed.

The Divisional Canal Officer shall prapare a draft irigation chan for lands
under such irrigation command for siaple cereal crop and other crops
showing the quantity of water fo be supplied according to the time

A-49



A-50

(2)

schedule Indicated therein, The drafl chart shall be published in a
conspicuous place of sach vilage in which the lands under the irrigable
command ara situatad In the prasance of two witnesses of the locality
inviting objections and suggestions, if any, to be flled before the Divisional
Canal Officer within fitteen days from the date of publication. On expiry
of the last date for flling objections and suggestions, the Divislional Canal
Officer shall consider the objections and suggestions received and shall
finglize the Wrigation chartg. Tha irrigation charls as finalised shall ba
got published by the Division Canal officer in the same manner as
prescribed for draft publication of such charis.

Any person aggrieved with the decision of the Divisional Canal Officer
in preparing the final irigation charts may file an appeal before the
Superintending Canal Officer within thirty days from the date of publication

of the final chartts. The dacigion of the Superintending Canal Officer shall
ba final,



ANNEX V
(to Chapter-4)

AN EXAMPLE OF OPERATIONAL POLICY
AND OPERATING RULES - WARPCOS

OPERATION POLICY

A.

The system should be operated in the basic interest of the beneficiarias i.e.
farmers.

The project management may frame appropriate rules, proceed with those
activities for regulation and conservation of water and for tha protection of
guality of water.

The policy should conform 1o all the laws, ordinances of the State.

Operation wihin the project will be guided by the policy Included ie. rulas
and regulation to be adopted by the project management.

OPERATING RULES

It s necessary that all the personnal of the operating slafl and the farmers should
be provided with relevant policy statement and operating rules. The following operating
rules suggested by WAPCOS, are givan as an exampla |

wi.

wii,

The control of the system upto outlets lles with the Irigation departmeant,

Maximum water permissible, within the allocation, made by the State will
ba stored and diverted for irigation.

Water will be suppliad 1o all farmars in the command aquitably, proportionata
te their holdings, as per avallability.

Water will be deliverad as per rotational water supply and schedules communicated
to all concarnad in advance.

Water will not be deliverad to, nor will be supplied to any land not included
in tha project, by the project authorities.

Unaxpactad intarruptions In sarvica may occur due to breaches in canals etc.,
for which the users will not have any recourse for compensation.

During normal years of water availability, the water will be suppiled generally
at 14 days frequency to the farmers.
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During scarcity years, the quantity of water supplied will be proportionate to
avallability. This will ba dona alther by less number of tumns or by reducing
quantity supplied per tum or both. However, all baneficiaries in commissionad
command area will ba supplied with water.

The distributaries wil run on 7% days ‘on' and 7% days "olf basis, 1o ensure
that all farmers get atieast one twm of Wrigation during one ‘on’ period.

The farmers will take the water as per Warabandl schedules prepared on outiet
basis. The period of water supply below outlet will be in proportion to the
area of the holding bears to the iotal area under the outlet. The effact in
pariod of 188 hours will be apportioned to each holding In the sama ralio,
These timings and the order of getting water will remain fixed during the year
and will be changed by 12 hrs in the following year, in order to rotate the day

and night irigation supplies among farmers. The irrigation will have to be
done round the clock.

When the water runs through the outlets, the farmers having their turns on
that dale and at thal time will starl irrigation in the sequantial order otherwise
the defaulling farmar will losa the particular turn,

The schadules for water dalivery will be prepared taking info account the
genaral cropping pattem, sowing times and crop water requiremants, and will
not consider the crops grown by individual farmers and the area irigated.

The schedules thus prepared at the beginning of the season will be rigidly
followad and nobody from the oparating stafl, nor the farmare will ba authorisad
to change, modify or alier the same, except that in times of heavy rainfall the
suppliss may be suitably reduced during the 'on’ period for which no additional
supply will be mada during the following ‘off pariod and further that In spacial
circumsiances with prior consullation of standing sub-commities of tha ICC/
CADA board, the schadules may have to be changad

In case of long dry spells in the command, efforis will be made by tha
managemen! 10 supply mora tumns, if water is available in the resarvoir and
these will be communicaled atieast 48 hrs, In advance.

The farmers will be free to grow any crops(except those that are prohibitad
by the proect authorities) and extend the irfgation to part or full area of thair
land within the water aliocated 1o them.

Taking water unauthorizedly, out of tum and mare in quantity by heading up
the distributary, lateral, elc, will be considered as legal olfence. No farmer
will be autharized lo lamper with the flows lo distributaries, laterals /FICs.

Additional outlets will be permitied only upon the writen orders of the Chief
Enginear (O&M).
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Wi,

Irrigation supplies will ganerally begin from 18t June and will conlinue uplo
7th March, with Kharf season from 1 June to 156 Oclober and rabi season
from 16th Oclober o 28th/291h February.

During normal year, efforis will be made to provide 19 to 21 tums to all the
tarmars.

Evary watering will provide 17 mm/ha of water for the CCA of each farm.
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ANNEX VI
(to Chapter-4)

GUIDELINES FOR OPERATION AND
MAINTENANCE OF DAMS”

OPERATION AND MAINTEMANCE

Even a well constructed dam may face problems and difficulties il it ia not
praparly maintained. The maintenance budget of most of the structures, it
is noticed, hardly covers the establishment charges, leaving very fitle funds
for camying out actual maintenance. Tha budget provisions for maintenance
of hydraulic structures need 1o be upgraded and this should be on the basis
of the prevailing cost of structures Instead of the original cost. This should
be upgradad cnca in ten years.

In case of remedial works necessary as a result of review, for existing dams,
a detailed estimate has to be prepared and got sanctioned before the
commencement of work, H such repalrs are to be undariaken as a consequence
ol the panal's recommeandation, the dam safely ceall shall act as a catalyst o
arrange for speedy sanciion of (he astimate. The eslimeats howeaver, shall be
prepared by the Chief Engineer, incharge of the project. In case of emergency
repalrs, the works will be commenced and the estimate submitted for ex-post-
facto sanction.

Each river valley project/dam should hawe an opsration and maintenance
rmanual (POM) which should contain defalled instructions, procedures and
rules for operation and maintenance of the dam and s appurtenant works.
It should aiso Include instructions regarding operation, maintenance and
record of observations In respect of working of various facilities as well as

the equipment/instruments embedded within the body of tha dam and fis
appurtenant works.

A copy of tha oparation and maintanance manual (POM) should always be

handed over to the new officer who |oing the project and I chargad with tha
rasponalblity of maintenanca of dams.

Operation and maintenance manuals (POM) should be praparsd by the design
office In consultation with the construction and maintenance organization/
dam safety cell of the State. the procedure fomulation should also involve

* Exiracted from Chapter Vil of the "Report on Dam Safety Procedures™, Dam Safaty
Crganization, Central Water Commission, Govamment of India, New Delhl, July 1836. Tha
repart was presented by the Standing Commiites to review the existing practices of
inspection/maintsnance of dams and allled structures in varlous States and to evolve
standard guhlallnﬂfn{ihﬂ game, conatituted by Governmant of india, 17 August, 1082,
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administrative authorities and requirement ol downstream riparian righis. Any
modifications considered necessary as a result of fleld experlence in following
the insiructions contained in the operation and maintenance manual (POM),
shall be proposed by the fisld angineers to the design office. All amendments
considerad necesary by the design office shall be done after getting approval
from the competenl authorty in consultation with the dam safety call.

An adequate flood forecasting system with wireless communication needs to
be established for resarvolrs wharevar such a systam g llkely to provide enough
advance Iinformation of iIncoming flood volumes usaful for resanvoir operation.

In respect of major projects, the State Government may consider the formation
of an Expert Committee consisting of experlenced design and construction
erginears of damg 1o advise on the various problems encourtered during
operation and maintenance stage. Annual memecs may be prepared regarding
the parformance of dame and other Important components of the project and
seek the advice of the axperts. Coples of these memos may be sent to Dam
Safety Cell In the State as well as to Chief Engineer, Dam Safety Organization.

It would be necessary thal before shifting the operation and malntanance staft
from one project to another, it should be ansured that the stall posted In thair
place are properly trained and at no tme all the staff is new at a project

PRINCIPLESE OF RESERVOIR OPERATION

The alm of resarvoir operation is to reduce the risk of man-made floods 1o
the area on the downsiream through carefully prapared reservolr regulation
schedules, release procadure and gate operaflon schedules alded by an
accurate and rellable flopd forecasting and wameng systam.

In case of ungated reservolrs the Important parametars that need to ba carafully
decided are the design flood, adequacy of spiltway capacity and the free board.
Thesa nead to be periodically reviewad with the help of continuous shart-tarm
data collected during the course ol operation.

In case of gated reservalrs while i 5 desirable to il the reservoir early, the
rasarvolr level should not be allowed to reach F.A.L., If lale monsoon inflows
are adeqguata to 1l the reservoir,

In case of gated resarvoir having flocd control storage space, the oparation
could be flexible keeping the requiremeants of both conservation and food
control in'view. The reservoir operation should be carefully co-ordinated
batween fiood dispoaal and the bullding up of the conservation storage. This

Is achleved by preparing gulde curves and gale operation schedules and
efficient system of flood forecasting.

The Regulation Manual for Damodar Valley Resarvolrs was prepared by the
then CWPC In Aprll, 1862 and this deals with integrated regulation of tha four
D.v.C.multipurpose reservolrs at Panchet, Malthon, Koner and Tilalya for the
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principal benefits of flood control, irrigation, Industdal and domestic water
supply and power. This can be referred to with benefit for developing integrated
regulation manual for a system of reservolrs In a basin.

Tha Government of Maharashira has brought out a Dam Safety Manual
Chaptar 7 of the manual, entitied “Flood Forecasting, Reservalr Operation and
Gate Cperalion™ I8 for the general guidance of the field stalf angaged on
operation and malntenance ol dams In the State. The manual contEns
guidelinges relating to principles and technigques of flood forecasting, opearation
of fiood forecasting systems, principles of resarvoir aperation, preparation of
guide curves for reservolr filing and regulation, gale opearation schadules for
gated dams and fiood disposal, flood fighting, constitution of flood coardination
committess, flood-plain zoning and detaiis of varous data to be collected and
registers to ba maintained relating to reservoir operation and floods, The
manual is quita exhaustive and other Statez may davelop similar documants
to maet the specilic raquiraments ol the Siate ralating to resarveir operation,
flood disposal and safety of dams and downstream property.

GATE OPERATION SCHEDULES

The gate operation schedules must be basad on the site conditions, the results
of model studies and the ragulation schedula of the reservolr. The gate
operation schedule should claarly Indicate the complete saquance and stages
of operation of various gates corresponding o various lake levels and flood
situations,

Oparating Instructions for imporiant structures should be displayed near the
assoclated squipment. Each opeating device should be permanently and
clearly marked for easy ldemification of equipment, and proper security
arrangemants should be made to ensure that unauthorised persons cannot
Operate or tamper with aguipment.

All mechanical and electrical equipment should be maintained properly and
inspeacted at regular intervals to avold any mishap in case of smargency. The
warking of spillways, outlet gates and undersiulces and low-level outiets should
be especially checkad belors the onset of monsoon each year &0 as 1o ensure
that these are not jammed and inoperaliva.

Propar measurement of short-pariod water lavels during floods, short duration
rainfall messurement in the caichment, outfiow rafing calculations and
maintenance of gale operation records, elc, is very essenlial, for all existing
resenvoirs. Automatic water level recordars in the rasanvoir, 1o monitar drawdown
effiect causad by outflow, should be installed at all reservolrs at suitable places.

An efficient and reliable fiood forecasting system should be established to
formulale accurate forecasts of infiow and volume of floods and regulation
of gatas for efficient fiood disposal
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-SILT SURVEYS

Reservolr sit survey should be conductad at regular Intervals and the area
capacity curve of the resarvolr should be accordingly revised. If somea major
slides/mishaps take place in the reservoir which considerably affect its
capacity, st surveys should be conducted immediataly thereafter. These
survays should ba more frequent in the initial years so as to know the frend

of siling.

Flood camying capacity of river channels downstream of the dam shall be
reviewed at Intervals of five years.

RECORD OF OPERATION

Proper measuremant of water lavals at short intervals during floods and short
duration rainfall in the catchment, outflow rating calculationg and maintenance
of gate operation record, efc. are very essential for existing reservoirs. Automatic
resorvoir water level recorders shouwld be installed at all reservoirs at suitable
placas.

MISCELLANEOUS

In Maharashira State, regular workshops are conducted every year before the
monsoon for training of dam operating staff in reservoir operation. The
workshops are of a short duration of 4 to 5 days and are conducted at the
ragional training centre at Paithan dam through the Engineering Staff College,
Mask. Tha workshops are Intended 1o acquaint the staf!, engaged on aclual
oparation of resarvoirs in the State, with tha techniques and methodology of
ragarvoir operation and the relaled aspecis. The frainees include mostly
Assistant Engineers and Junior Engineers posted on maintenanca and operation
of important dams in the State. The training syllabus of workshops incudes
lake filing schedules, fiood hydrology (a broad appraisal), lood forecasting,
flood disposal, flood moderation and upstream and downstream safety, collection
ol hydrological data at dam sites and maintenance of records, mainienance
and oparational aspects of spiliway gates, and vigilance of dams during
monsoon. In addition 1o the lectures, the trainees are takan round the exisling
faciities at Paithan dam for practical demostrations and drills in various related
aspecls of the course.

The Committee recommends that such training programmes should also be
oiganized in other States.
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ANNEX VII
(to Chapter - 4)

EMERGENCY PREPAREDNESS"

NATURE OF DISASTER AND ITS EFFECTS

A situation of emergency arses in case of an impending disaster. The disaster
itsell may be nalural or man-made. While natural disasters run through a
definite known cycla of events and follow certain norms of localized scale,
man-made disasters neithar have known cycle of events nor are they necessarily
spatially and temporarily restricted. In other words, natural disasters barring
sarthquakes, may be considered to be structured events while man-made
disasters are unstructured.

Floods are one of the natural events, which often spefl disaster. The existance
of & dam upstream of the fiood plain may either mitigate the extant of the
calamity or accertuate it. As such, the disaster due fo the existence of a dam
may have the atiribute of & natural disaster or attributes of both natural and
man-made disasiers, A disaster would ba considarad natural if the quantum
of outflow from the dam is equal to the inflow flood. W however, dus 1o the
vary axistonce of a dam tha outflow exceseds the Inflow, the disaster can ba
logically classified as man-made. In the evant of dam broak the disaster will
ba purely man-made.

PLANNING FOR EMERGENCY

The smergency preparedness plan should, however, be applicable both 1o
natural and man-made disasters. The man-made disaster arising out of an
outflow in axcass of the Inflow can be taken care of by developing operation
rulas with built-in factor of safety and an adequate and efficlent waming system.
Our greatar concam |8 to evaluate the disaster consaquent to dam break.

The alm of management cannot be the handiing of the nalural phenomenan
isel, but rather lo lessen or mitigate its impact upon human beings and natural
anvironment |n order 1o carry out such measures it i3 necassary to have a
proper plan and wall defined measures which would help reduce tha risk of
disaster. Assassmant of a country's vulnerability to disaster should be regarded
as an essantial element in the planning and implementation of measures which
are dasignad to pravent or mitigate the disaster. I this basic elameant is ignorad,
disasters will keep occuring and take their toll; and a great deal of avoidable
damage will continue to ocour which will ultimately have a disastrous effect
on the economy of tha couniry.

* Sowrce ;Chapter VIl of the “Report on Dam Safety Procedunes”, Dam Safety Crganization, Ceniral
Water Commassion, Govermment of India, New Deihl; July, 1585,
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An integrated disaster plan would encompass both the disastar prevention

and disasler praparedness, and these two aspects are like the two faces of
the same coln. One part cannol be dealt exclusively without tha other,

Digaster preparedanss can minimize lose of life and property by propar planning
in advance so that measures are avallable to countaract the disaster. Visualising
the challenges in advance and equipping accordingly to meet them effectively
is the hall- mark of rational human thinking. Such planning would call for correct
asgassment of the foliowing tems :

- Evaluation of the disaster - advance knowledge of the lIkely octurrance
of floods or cyclonas.

= |dentification of the likaly effects; on propary and human beings with a
view to assessing the damage potential of the disaster.

«  Vulnerability analysis and hazard area mapping 1o identify the most
disaster prone areas,

- Review of organization and machinery for proper upkeep and maintenance
gl fliood conirol works like dams.embankments,atc.

Review of provisions for anli-disaster sholter such as adeguacy of madical
aid facilty, transporialion, food etc.

- Review of the existing method of flcod and cyclone warning system with
a view 10 rectity the missing links and gaps and modermizing the system
In accordance with the iatest state-of-art, # necessary,

PRIORITIZATION OF PROJECTS FOR EMERGENCY PREPAREDNESS

It would be ideal Il emergency preparedness plans can be developed for all
dams whose failure would endanger human life and property. However, dua
to financlal and otheér conslraints @ may not be possible to prepare Emergency
Freparedness Plan in & single stage for al projects In ore go. In fact,
@margency preparednass plans shall be prepared for certain priority situations
to be decided on the basis of the following considerations :

(i} Dams in distrass (dams whosa level of safety has been adjudged low after
raviaw).

(i} Projects with an earth dam component for which inadequacy of splllway
has bean identified during review and which even after adoption of enginearing
solutions, are susceptible to a remote possibility of overtopping while
managing the reviewed design Inflow flood.

(i) Projects with an earth dam component for which the inadequacy of spilway
has baen identified, but angineering solufion 1o manage the design inflow
fiood without overiopping would need considerable time and funds,



4.1

4.3

4.4

4.5
4.51

{iv) For dams constructed with masonry or concrete and without an element
of an earth dam, the disaster preparedness here again shall be done for
a possible outfiow exceading the capacity of the downstream channel, but
the dam s saved in the procass.

(v} For dams having a nuclear powar plant on the downstream, studias will
ba conducted in consultation with the Atomic Enargy Commission.

(vi) While fixing fmier s& priority, the hazard polentlal of the dam In question
shall also be taken into account.

INPUTS FOR PREPARATION OF EMERGENCY PLAN

Planning of 'emargency preparedness plan’ would get facilitated i the "flood
plain zening bill" has been snacted and is given effect to for the basin under
consideraion, Such an approach would lessen the affect of the disaster at
a later stage.

Release of farge quantity of water due o combination of food coupled with
dam break, disaster preparadness shall be done for the dams lsted above

{See 3.1) in the same order of priority.

An Inundation map Is the first Input for planning an effectiva emergancy
preparedress plan. The following guidalines are suggested

Assess the safe camying capacity of the downstream channel and the
safe levels.

Assess the inundation area for
25-yaar flood

S0-year flood

for routed design flood

for PMF + dam break.

" % =

Inundation maps may be prepared for 25-year flood; 50-year fiood and rouied
PMF in the order Indicated above, The Inundation map for flood coupied with
dam break shall be prepared subseguently after conducting studies on dam
break and collecting additional data etc.

Dam Break Studies

There are computer programme packages o evaluate inundafion area due
o dam break floods



Maodel E‘d:liun Technique Femarks

HEC | DB Modified Pulse Weall documented; easily applied;
Kinematic wave incorporates varlation in  breach
geometry and time rate of breach
formation {Prasently limited fo single
dam applicationwithdry downsiream

channels).
USIFLD Explicit, FAequires use of saparate programmae
(Corps of slaggerad grid io calculate geomeirc alaments
Englinears) [GEDA); designed for rver routing;

use for dam-break flood difficul:
raquires relativaly small time steps
and fized distance steps.

DAMBRK Four point, Designed specifically for dam broak
(Mational waighied floods; is easily applied and aextramely
Weather differonce varsatile; handles varabla breach
Barvice) implicit end time rats of breach formation,

using storage or dynamic routing in
ressarvoir; will handle multiples (domino
type) fallures and will rouls super-
critical or sub-critical flow.

MOGC-LIF MOC explicit s not widely used; ireals dam as
(United States mathod of intemal node; propagates a single
Gaologicul characterisiics, bore, sub-critical Mow  only; limiged
Survey) LiF-Four or Sik § singlea dam; requires itrapezoldal
paint finear cross sections, evenly spaced digl-
Implici ence steps small time steps, relatively

expensive compuiational cost.

4.5.2 The DAMBRK mode! is more versatiie compared to other models. This model
Is avallabla in the Dam Safety Organization, Nasik. The following minimum
data are required for this model

- Breach geometry (simplified io reciangular or rapezoidal shape parameters).

- Tima rale ol breach formation.

- Resarvcir slovation - surface ama points.

- Two or three valley cross-sections. The cross-sections should be chosen
lo accurately describe vallay siorage and conveyance, More sections
generally improve the accuracy of computed peak stages.

- Valey roughness oco-efficients.

- Boundary inflow hydrograph and lateral inflow hydrograph.
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-  Resenair alevation at start of failure and Initial water surface elevation at
the downstream end of the channsl.

- Description of downstream channel flow conditions l.e. sub-critical or
super-critical.

PREPARATION OF INUNDATION MAPS

The population and properiy situated within the area prone to Inundation and
damage must be surveyed 1o identiy the emergency potential.

Based on this survey, the index maps and detalled maps of likely inundation
area due to dam break floods to be prepared by the Executive Enginear. The
index maps and detalled maps of the dam break inundation area should
ordinarily be prapared and handlad as secret documents. Thesa maps shouid
also indicate location of safe high ground which can ba usad for evacuation
and shelter purposas.

The inundation maps should be preparad to the scale 2 cm to 1 km of
1 : 50,000 or the scale of available lopographical maps. A list of towns and
villages, imporiant public buildings and instalations, railway lines, railway
stations, Fost and telegraph office and roads which may coma under tha flood
ine, should be prepared on the index map itsalf.

In respect of citles or towns and the villages falling In the likely inundation
area of dam break fioods, the detalled contour maps of the entire erea showing
contours at 0.5 m intarvals should be prepared. The hypothatical dam break
flood line, the 25-year return perdod outfliow and the maximum spillway design
discharge flood line (wherever relevant), the various populated sectors, streots
and roads, public buildings, Important installations and all prominent places
must be marked on theas plans. The detailed maps should be prepared on
the avallable town planning or clty survey or land record plans or village maps.

Normally such maps aré avilable for the command area of Irrigation projects
having direct canals.. Thesa maps wilh additional surveys covering the likely
inundation area will also serve the purposa in majority of the cases.

ARRANGEMENTS FOR PUBLIC SAFETY

The Revenue Offices should be informed to selett suitable higher locations
where the people from flood prone area should be shifted In case of emergency.
Detalls of such locations 1o be used for evacuation and shalers should be
worked out and clearly marked on these detailed maps. The particulars of
the rallways and road bridges in the flood zone should be obtained and likely
flood levels o which they might be subjected should be Intimaled to the
revenue authorities and the authortties in charge of the bridgas.

Tha above maps and detalls should be scrutinized and approved by competant
officers of Irigafion Department as under:
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Sr.No. Category of Competent  Authority
Hazard Potential

1. High Regional Chial Engineer

2, Meadium Superintending Enginear

3. Low Executive Enginear

The approved plans of inundation area should be supplied to the Tollowing
authorities:

- Chist Enginear {lmigation Department)
- Commissioner of revenue Divislon
- Superintending Engineas
- Exacutive Enginear
Collector (District Magistrate) of the District

Sufficient spare coples of the approved plans should also be kept ready to
be supplied 1o any other officials concernad at short notica.

Location of readily avallable equipment, material, labour and engineering
expertisa which can be commanded nead to be identified and properly plannad.
All emergency preparedness plans shall ba reviewed aller a period of § to
10 years depending upon the operations.

PUBLIC PARTICIPATION

Public participation to make emargancy preparadness plan a success is an
absolute must. Consaquently, the MLAs, MPs in the disaster prona area, and
all responsible persons of the locality shall b involved in the smargency
preparedress plan. The help of volunatry orgnizations, like tha Ramakrishna
Migsion and others shall ba ulilisad. To chalk out the plan of action and fixing
responsibility, a meeling shall be convenad at the Dislrict Magistrate level
before the flood season every year lo assign responsibiliies and indicate their
duties in the likely everit of disaster, so as 1o remain In readiness o encounter
the emargent situation.

EFFICIENT COMMUNICATION SYSTEM

An efficient communication systern Yo achieve success of eamergancy
preparedness plan is absolulely essential and this has to be worked out in
consultation with local authorities and administrative set-up. More often than
not, the entire communicaticn faclity gets disrupted In a disaster siuation.
The wireless facility which is skghtly free from the general encumbrances of
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the communication system shall Invarably be a part of the emergency
preparedness plan. Department of Police invariably has wirelesa sets and there
ara standing instructions with them that they should convey disasier messages
effectively and in fime.

All departmants who are to deal with the emergency preparedness plan shall
be identified and the officer who is to be the nodal offica in each department
shall be identified and such officars will be provided residental telephone In
addition to thelr offica lelaphonas. It is evident that the emerngency preparedness
plan is an inlegrated matter and requiras technical expertisa and specific
administrative procadures If it 15 10 be made practical, workable and succasstul,

The Governmeant of Maharashira has brought out a Dam Safety Manual.
Chapter B of this manual, entitied "Praparedness for dealing with emergency
situation on dams", & quite exhaustive and may be used by other Siates for
developing similar plans o meet the specific requirement in their Stata.
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ANNEX VIl
(to Chapter 5)

AN EXAMPLE OF MAINTENANCE ASPECTS OF

A HEAD REGULATOR, GATES ETC. AT A DAM SITE

MAINTENANCE ASPECTS OF A HEAD REGULATOR

Approach channel
Sadimant frea maintanance of approach channal - mathods such as reduction

of :Tlnmﬂ antry into the channel by judicious operation of river sluices during
floods.

Frequency of siit clearance of approach channel and maintanance therecd
to ks orginal design.

Masonry pretection works In the channel 1o be maintained in good condition.

Gauges must be kept clean and palnted reguiarly so as 1o remain chearly
readable without ambiguity.

Approach o gauges o be maintained for al weather use.
Discharge Verification

The discharge passing through the haad regulator ls normally worked out from
digcharge rating curves (tables) prapared by model exparimants, both for free-
fall and drowned conditions. This neads verification at sfle by current meter,
étc. Rating curves (tables) In case of significant variation nead to ba modified
In consultation with the research unit.

Energy dissipating devices downstream of the Head Regulstor

The parformance of such devices should be monitored 1o chack conformanca
with modsl results. In case of significant non-conformance, rasaarch unit
should be consulted.

Bank and bed protection of exit channel should be carred .out regularly,

Routine repairs should be done during closuras, and amergency repairs may
ba underiaken as caled for,
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OPERATION AND MAINTENANCE ASPECTS OF GATES

A chronological hislory of parformance including repalrs, replacemants, and
maintenance should be maintainred. The engineer-in-charge shall lest gales
and appurtenant lacilfties annually and submit operabiilty certificate to appropriate
authorities.

Gates shcould be operated at suitable intervals to free the mechanism and wash
out extraneous matarial,

Operation spaed of gates should be limied to the speed prescribed by the
manufacturer.

When more than one gate, the gates should be opanad equally unless otherwise
advised by the research unit on the basis of modal studies.

Operation of gates and sequence of operation shall be decided by a higher
authority (e.g. superintending engineer) and shall ba based on mode| studses.

Model studies aof river bahaviour, shoal formation, sediment movemant efc.
are carried out for hydraulic efficiency and structural safely. The expenditure
on studies |s genarally mat from O&M funds.

In absance of such studies, wedge operation, La. commencing to opan all
gales aqually on one side from the centre and then opan gates on other gida,
should be resorted to.

Static head &l any structural component should not exceed the prescribed
gafe lmit and this may be ensured during gate operation.

The physical maintenance of gates Includes -

- gleaning gates and ramoving debris, drift wood and silt from all cavitias
and anghes/comers.

- keeping open all drainage holes and nol allowing water to be entrapped.

- praveniing (scrubbing) green stains formation on steel members at
the backside (dfs) of gates.

- coating the mechanized and stainless steel, bress and bronze surfaces
by a gasoline compound which Is soluble, rust preventing and non-
comrosive. Thesa parts should not ba allowed to be paintad

- peinting according to specifications the u/s face of skin plates, which
came in contacl with water and other parts not coming in contact with
waler,
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2.1

2.12

painting should be done &t least once in two years as a general schedule
of maintenance.

Maintenanca of appurtanant gate equipment, |.e. gata grooves and sesls, rolar
train and rollers, siop logs, holsis and winchas stealwire ropes and electrical
ingtallations should slso be dimcussad in dadail

Gate Grooves and Seals

grooves, in pariicuiar the machined faces should be cleaned speclally o
ramove the sticky deposits and be well lubricated.

the efficacy of seals should be tested Initially after construction and at tha
tima of closure or during dismanting of differant portions for repairs.

the leakage through the gate seals should not exceed one fite per
minute per meter length of seal

the alignment of seal seals and wall plales shall be checked with spirt
leval.

seal * faces should be tested for uniform pressure by light test and by use
of paper sirip insarts.

gate seals should be checked for wear and tear, deterioration and replaced
in time.

tha screws fixing the ssais shall aiso bs checked, and damaged/wom
out screws replaced.

Roller train and Rollers

Roller trains should be examined at least onca & year. Partially, Jammead
rollers: should be cleaned, fréeed and gressed. Totaly jammed rollers
should be replaced.

Bolts of rofler guards should be checked and lightanad.,

Wom out pins should be replaced and suitably held against rolation by

filing the ampty space batwean the pin and sida plates through welding
or othar approved means.

Stoplogs

stoplogs shall be properly slored In idle bay provided for the purpose
as per manulacturer's specification.

care should be taken not to damage the structural members, sesls and
fifing logs.
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liting beams, hooks and counter weight levers, which are prone to twisting
and banding shall be handied with care.

stoplogs should be tested before puiting Into operation.

repairs/replacemaent of seals H necessary shall be done.
lowering should be dona in still water.

while raising, the topmosl unit shall be raised in unbalanced condition
and cthars when water leval has balanced.

lormation of scales and rusting on the surface should be prevented and

painting of the mambers carried out as per specification or atieast onca
in two years,

bolts/screws  flxing the rubber seals shall be inspected frequently and
invariably befora lowering and se! In order,

sliding plates shai also be inspected for wear and tear and replacamant

drain holes shall ba cleared of debris, clegging materal or siit after every
use.

2.13.1 Holsts and Winches

A-T0

all winches and Ifting drume shal be examined once a year to ansure
that all gears and axles are clean and properly lubricated.

gmlnhd bearings should be cleaned of old graase and fresh grease
epplied filled.

glignmant of shafts shall be checked and coupling bofis ftightanad.

all grease caps shall ba kapt full of lubricant and covers tightened to ensure
that the lubricant forms an effective seal against entry of dust into beaarings.

i working of any winch becomes hard, it shall ba sxamined minutely, and
defect reciified after It is used. Winch gesr covers shall have felt or rubber
washers to prevent entry of dust.

winches shall be operated in comrect direction. To ensure this, the direction
of operations should be marked and limits of operation indicated.



2.13.2 Stealwire ropas

-

stealwire ropes must be cleaned to remove all dust and lubricated stieast
once a year.

the portion of rope which I8 submerged In water shall be lubricated twice
a yaar,

Ingpaction of wire clamps shall also be camriad out.

clamping devices shall be declamped and reclamped atieast onoe in throe
years.

214 Electrical Installations

All precautions shall be taken 1o ensure safe and fault - free operation of alactric
motors and switching devices connecled with the hoists.

ingulation of al electrical wiring, motor armature windings shall ba checked
once a year.

motor bearings and reducing gears shall be inspected and lubricated to
ansure smooih functioning.
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ANNEX IX
(to Chapter 5)

A SAMPLE INSPECTION FORMAT
FOR DAM AND RESERVOIR

Mame of Dam/Reservair
Completed on

Date and Time of Inspection :

Upufa-hun Status at the time of Inspection
Raservalr leval
- Resarvolr ralaases

{a)  Spillway

{b)  River Sluices
() Penstock(s)

(d)  Head Regulator
(e}  Pumping

. Tail water alavation
- Weaather

Inspection Party
Facilities/Units axamined (Dam/Concrete, masonry, sarth, eic. spillway gates,
outlat works, power house, drainage gallery, reservolr, approach channel, exit

channelmechanical features, slectrical feaiures, roads and bridges, salety
features, communication system, stop logs, pump house, eic.)

Report (for each facility/unit examined)

€ Faci- Date of Report Structural Operability Functional Remarks
Mo. lity previous on the  specifi- of squipment performance

Unit inspac- unit cations Excellent/ adeguacy

inspected of strug- Satis- Satisfled/
+ Instru- tures taciony/ Question-
ctions  Excellent/ Falr/Poor abls/
isgued  Good/Fair/ Unsatis-
thergfor Poor fagtory

1 3 4 ] - 7 8
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ANNEX X
(to Chapter 5)

A SAMPLE OF COMPLIANCE REPORT OF DAM AND RESERVOIR

1. Mame of Reservoir
2. Mame and Designation

of official submitting
compliance report
3. Dste of Compliance Report
S. Facl- Mameand Dateol MNatureof Stepstaken Date Ramarks
MNo. fity designation reporiol repalrs/ for repairs/
Urit of inspection actions  complience 1o
inspecting ordered/ instructions
official / ingtruction with aclions
party issued
R L] i 5 ] T 8
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ANNEX XI A
(to Chapter &)

MASTER PLAN FOR OPERATION AND MAINTENANCE
(POM)OF THE UPPER KRISHNA PROJECT (UKP - STAGE-I)
[ Summarised Version ]

CHAPTER |
PURPOSE AND SCOPE OF D&M MASTER PLAN FOR UKP

The UKP Stage-l project is & major irigation project In the State of Karnataka. |t
envisages imigation of 425439 ha out of the total potential of 833,000 ha of the Upper
Krishna Project. The Project cosl of UKP Stage-l is over Rs.1,300 million,

The Krishna Water Dispute Tribunal apportionad 19668 millon cum (695 tmc) of the
Krishna Walers ol Karnataka (1976), out of which the State intends 1o utilize 4896

million cum.(173 tmc) In the single Upper Krishna Project. The UKP is proposed to
ba completed in two siages :

Stage | : Marayanpur Dam and Left Bank Canal with distribution system;
Almatti Dam (partial height) and Left Bank Canal with distribution
systarn. Stage | has two phases of constructiean.

Staga Il :  Completion of Almatti dam plus power house; Narayanpur and Almatti
right Bank Canals and Lt Schemes.

The purpose of tha O8M Plan (POM) is to optimally use the scarce waler resource

for maximization of returms by orchestrating land, water, farms and the skill of irrigation
staff.

The scopa of the O&M plan includes evolution of a suitable O&M policy; and recommand
water delivery schadules /methods, stafl training, effective communication system and
suitable organisation for projec! management.

The alm of the projedt is to provide extensive imgation with agquitable water distribution
to all farmers.

The Master Plan report is In four volumes plus the Executive Summary. There are
eleven Chapters, which are briefly coverad hersin with salient features.

CHAPTER @

PROJECT DESCRIPTION

The project area is located in the arid northern maidan reglon. in Bijapur and Guibarga
Districts. Of the 192,204 sq.miles (480,510 km?) areacither Kamataka State, the
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Krishna River basin accounts for about 60 per cent. Tha average annual yield from
east flowing and west flowing river systems of the Elale is 97,352 milion cum, of
which 47,735 millon cum. |3 assumed &s utilizable potential for imigation. The Krishna
River system coniribuies 19,688 million cum.  but only 4836 million cum. or 23 par
cent will be utiized in the LKP.

Of the 12.6 milion ha cultivable area the imigation polential is 5.5 million ha The
Krishna basin has a potential of 3.4 million ha of which UKP accounts for 0.833 million
ha.

Tha UKP anvisages building of imgation facilies - the dams and canal systems -
in two stages. Stage-l will be complated in two ar threa phasas

Phase | of Slage | : Complation of Narayanpur dam and left bank canal for an
irrigation potential of 409,239 ha; partial completion of Almati dam and lefl bank
canal for an imigation potantial of 16,200 ha; the total potential being 425,438 ha,

Cost (1978-84) : As.2443.4 million (With World Bank Assistance of US$117.6 million.

Phase || of Stage |: Project components posed to World Bank costing Hs.5500
milbon for completfon during 1988-83 are :

Almatti dam. headworks of lefl Bank canal and six offshore
schemes + Shahpur Branch (upto 76 km); Mudbal Branch (51
km) + Indi Branch (62 km) + disnet 146,000 ha + fiald channals
145,000 ha.

The lefl ovar work will be completad in Phase il

Stage Il : Completion of Almaiti Dam and Narayanpur Right Bank Canal
+ Almatti Right Bank Canal + Lift Schemas.

Lining of the canal systam upto farm gates, exclusion of high water consuming crops
and closure during summar are the strategic objeciives.

Of the CCA, 60% are deep black sofls, 25% shallow/medium black sols and 15%
arg red sofls. Average holding size ls 59 ha. 'Yields are low. The area is dolted
with villages.

Sallent Features of the Two Dams

Almatli oam Is a masonry-cum-earth dam with 48850 m concrete spillway. Seventy
five parcent (75%) dependable yield Is 21057 millon m® and average annual yield
is 24071.17 milion m?. Gross storage in Stage-l Is 1193.84 milion m* inclusive of

353 miflion m? dead storage with crest gates at AL 509.016 io be heightened during
Stage-ll to 524.25€ m.

Narayanpur dam Is also & masonary-cum-earth dam and 548 m concrete spiliway.
The 75% dependable yield is 22,230 millien /e and average annual yield is 28,122.4
million m?®. Gross storage 5 1071 millon m®. Tha Left Bank Canal is of 283.45 cumecs
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and serves a CCA of 403000 ha. The disnel is designed for a duty of 1788 ha/cumec
{50 ha/cusec). One oullel serves 5080 ha and fts command varies from 19.7 ha
{o 49.9 ha. Estimated losses from main canal is 6%, distributaries 4% and operation
lossas are 10%. Conveyance efficlency is 85%, applicalicn efficiency s B0% and

project efficlency 18 50%.
Planned cropping paftemn for the area is :

Kharif (47.5%)  Jowar, Paddy, Maize, Groundnut
Two Seasonals (35%) : Jowar, Cofton, Bajra, Vegetables,
Rahi (25%) : Jowar, Wheat, Safflower, Gram

Watar was first released In June 1882 and the CCA in 1987-BE was 68,862 ha.

The management system comprises Section Officers (each with urisdiction 3000-
5000 ha), Assistant Executive Engineers (AEE) heading a Sub-division (3-4 Sections),
Executive Engineers (EE) heading a division (4-5 SubD-divisions). Al presani, the
Superintending Englneers (SE) oversess 3-4 divislons or say 100,000 ha. A Section
Officer is assisted by Canal Inspectors at field level.

The O&M unit takes over the canal network after joint inspection with the construction
unit, Tha CADA ig also associated. The construction unit is expected to hand over
recaord plans and design defails to the O&M unit.

Tha Canal is designed for a mpn::‘iy af 57 |/ha/s. The outlets are designed with
APM since 1885,

VHF wireless communication is Installad at nead regulators of NLBC, branches and
oross regulators as well as in circle office, division, and sub-division offices.

SE, D&M, Narayanpur issues a nofification 80 days in advance of letting out water.
The systam i not properly maintained : there Is an excess supply, fallenders sutfer,

dialogue with farmers is weak and waterlogging and salinity problams are appearing
in the command.

Tha CADA for UKP was constituted in 1581 to orchestrata land, water and Inputs and

arrange credit and develop infrastructure. The master plan expenditure was eslimated
In 1985 al Rs.435.84 crore Including the Central Sector Program of Rs.352.3 crore,

CHAPTER NI

PERTINENT POLICIES, RULES AND REGULATIONS OF OPERATION

In view of water being a State subject in India, the responsibdity of ile development
ragls with the State. The use of water & howeaver soveraign and not proprietary. Tha
States enjoy riparian rights and thereby control and regulate irrgation supplies and
have right to groundwater.
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Provision of tha National Water Policy (18987) are reitergted in regard to O&M of
irrigation systems which interalia inciude presarvation of enviranmental quality, ecological
balance, appropriate O&M budge!, equitable water allocation, farmers involvement
in water managemeant. ¥

The Kamataka State [ays siress on tmely completion of projects, belier resource
utiization, efficieni waler management and conjunclive use of surface and ground
waters. '

The UKP aims at extensive irrigation to larger ama and eguitable water distribution
to all farmers.

Acts, Aules and thelr Adequacy
The Kamataka State has the following Acts and rules In vogue pertaining to Irigaticn;

Kamataka Irrigation Levy and Betterrment Act 1852, Rules 1965;

Kamataka Land Improvement Acl 1961
Kamataka Irigation Act 1965, Rules 1965;
Kamataka CADA Act 1880, Rules 1880; and

The Acts have adeguate provisions for regulation and equitable distribution of water,
crop regulation, stoppage of supply to defaulters, protection and maintenance of
works; penal action against farmers for non-maintenance of field channels, out of
tum supply, unauthorised obstruction to or diversion of flow and damage 1o works;
immunity to officers acting In good faith,

WAPCOS procedura for water supply

- Time based, disciplined supply Ihrough predatermined schedules, rostering
of distributaries and warabandi, equitable supply based on crop water requirements
and soll type. |

* Formafion of Waler Users Association (WUA) and involving them with water
distribution and maintenance of micro level network.

. Supplylng water In bulk on volumetric basis to WUA.

The procedure ol waler supply suggested by WAPCOS needs review of legal aspects
of the time based RAWS and warabandi, different periods of waler supply to different
soll groups and enfrusting responsibilities of O&M of micro netwark supplied water
in bulk and distribution thereol. Necessary statutory provislons need o be made
for warabandl and WUA.

CHAPTER IV
ANALYSIS AND APPROACH

Preseniad in this Chapter is the approach evolved for effective O&M of the project.
it is basad on the study and analysis of the project data and performance, The vanous

A 80



compenents considered In the analysis and the recommendations therson are

Solls Thesa are heterogeneous as regerds the water holding capacity and the depth.
Based on the latter criterion the solis have bean divided Inlo three major groups;
deep biack {60% waler holding capacity; 210 mm/m), red/medium black [25%; 160
mm/m); rad sand loam (15%; 120 mm/m].

Cropping Pattern The project envisages 108% irrigation intensity (against 85% in
pre-projact ara) composad of 47.5% Kharil, 25.5% rabi, and 35.5% two saasonals.
The recommended crops are :

Season Desp Black Soils Red/Medium Sails
Crops e Crops %
Kharif Hy.Jowar, Maize, 47.5 Hy.Jowar, Maize, 60.0
Groundnut, Groundnut,
Sunflower, sic. Sunflower, etc.
Rabi Wheat Sunflower 25.0 Hy.Jower, Hy. 30.0
Safflower, alc. Sunflower,
Groundnut
Two Seasonals Onion, Cotton, 42.5 Bajra/Pigeonpea 32.5
Chillies Chillies, Gofton
115.0 122.5

The recommended cropping pattern incresses imigated area by nearly 10.75%.
Watar Distribution Methods

The distribution of water s bazed on timely and equitable supply 1o two different soil
groups with sultable periods and frequency to maximize production and to mest
variable crop demands in difierent construction phases.

Conglideration has been given to different distribution methods, which are : delivery
on demand, continuous dallvary system, and Rotational Water Supply (RWS) system.
Tha AWS systams is of two types | Flaxible RWS with constant,variable stream size,
and rigid AWS system. The rigid RWE system Is distribution proportionate o the
holding size according to pradetarmined schedules based on genaral cropping
pattern, Different levels of rotation are possible. The recommended method of watar
dairbution w :

B Main canal, branches and very long distributaries to run continuously;
. Othar distributaries to run as per ‘on' and 'off basis;

. All distributaries taking off from main canal/branches to have gated control
and measuring cevices,

iz Other distributaries, all laterals would ba ungated and provided with proportionate
. disfributors;
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» All outlets should be provided with AFPM.

In the UKP, rigid rotational method Is being practised since 1885 - distributaries with
two weehks ‘on’ and one week 'off. The responsibility of supplying water below outiet
is with the O&M wing of UKF after 1987 (and earlier it was with CADA), To effect
warabandi schedule of 7 days (168 hrs), the recommended roslering of 7.5 days 'off
and 7.5 days 'on’, a 14 - day frequency is ensured throughout the year. Warabandi
systerm for water distribution amongst tarmers below the outiet is in vogue in the project
arsa.

WAPCOE recommended Central Irrigation Operation Contral (CIOC) based on constant
volume concept for UKP for operating main/branch canals. This system enables
working out and ordering gate adjustments at pre-defermined time in advancs,
thwough VHF network, This system can be computerised and made automatic, but
can also work fairly well with pre-determined sefting of gates of all cross-regulator
and head regulators simulianeously.

Capacity of Canal System

Earliar tha syelem was designed on a fixed duly concept, a duly coefficient of 0.57/
I/ha/s or a duty of 50 ha/cusesc.

The coefficients for distributary and lateral were slightly increased to account for
conveyance losses, After considering discharges at outlet, lateral head and distributary
head, these work out a8 undar :

Outlet Lateral Distributary
Duty coefficiant, |/fhajs  0.57 0.58 0.80
Authorised discharge, |/ha/s  0.42 0.44 0.46

For smooth translerring of irigation system from construction to O&M Wing, a
procedure has been recommended. It includes Inter alia induction training, testing
of systam jointly by construction, O&M and CADA staff, testing of channels by farmars,
O&M stall not 1o be transferred oul of area belore a number of years of completiaon.
Additional cost for smooth handing over works out to Rs.16 per ha,

CHAFPTER V

SCHEME OF OPERATION

The operation rules framed by the Irrigation Department are based on equitabla water
supply worked out on general cropping patiern and crop water requirements. 14-
day frequency and about 20 waterings between 01 June and 07 March, with each
watering to provide 17 mm/ha lo CCA.



Reservoir Operation

The UKP project consists of two reservoirs - the partially compisted Almatti dam (FAL
512.266) and Narayanpur dam completed In 1982 (FRL 482.252). Tha Narayanpur
resenvolr is 1o irigate 409,000 ha and 1o supply cooling waler to & thammal station,

The sallent features of the dams are ;

Features Aimatti Dam Narayanpur Dam
Catchment 35825 km? 47850 km?

T5% yield 21057 million m?® 22820 milion m?
PMF 31,007 m?/s ars4s m'/s

Life 122 years 228 years

Gross Storage upto FRL 1183 milkon m? 1066 million ®

The operation of the two reservoirs s guided by the following principles

Almatti Dam : It iz oparated to meat the requirements of the Lowar Narayanpur
Dam, Laft Bank Canal, and the powor genaration (however, UKF Stage - | does nof
contemplate power generation).

Narayanpur : It meeais irmigation requirements of the Narayanpur left canal and
the Ralchur Thermal Power Project (for cooiing).

Some carryover siorage has to be maintained for pre-soaking imigation of 100 mm
in the flrst fortnight of June. Ragime tables and curves for 75% and 90% dependable
yields have been prepared. Resarvoir level has to be watched at end of each month
in years of dependable yield being below 90%.

Annual and seasonal plans for irigation are drawn up basad on expacied river yields.
Due to construction of Aimati dam and the canals, the storage and CCA change
from year to year. Normally, delivery schedules for kharl crops do not change from
the annual plan. Storage shortfall during Rabi irrigation results in cutting numbear
of waterings and adjusting/cutting pre-soaking Irigation quota. Al changes are
communicated to farmers.

Operation of the Canal System : The main canal/branches/major
distributaries (of > 5 m?/s) are run continuously. Seven and a hall days 'on’ period
discharge requirements for varous groups are computed and gates are adjusted
at pradetarmined tima by CIOC in a period of 4 to 8 hours, priority to opening/closing
of distributors. Distributions upto 5 m?/s are operation with seven and a half day
‘on' and ‘off period. Laterals and outlets are Integrated and provided with proper
distributors.

The Cantral Imigation Operation Contral (CIOC) s recommended to plan, control and
monitor the changes to enable the system to operate in an imegrated manner. The
CIOC may also be equipped with compulers and necessary softwares, Procedures
of walar measurement, irrlgated area measurement, water accounting and detailed
sialament of revenue ara reiterated
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Application slficlency, conveyance efficlency and project efliciency bes compuled;
krrigation efficiency and irigation deiias ba worked out at division and circle levels.

Safety Programs : Timely warning against risks o life and property, appropriate
measures to avoid health hazards, guarding at vital points, timely Inspection of works,
monitoring groundwater table, education/training, farmars paricipation and proper
O&M would contribute o salety and snhanca production,

Supperting service is provided by CADA which ls responsible for physical and
institutional  infrastructure.

Guidelines for telecommunication system operation are given.
Dralinage - A survey Is 1o be conducied to delineate the areas affected by

waterlogging and salinity on yearly basis. Groundwater levels are observed 1o prapare
isobaths of 1.5 m and 3 m to work out fully/partially prone areas to walariogging.

Quality of soils and groundwater is testad for Ec and pH values,

Ec mhog/cm Soil

0-1 Mon-saling
1-23 Slightly saling
=3 =aline

Soils with pH more than 8 are alkaline and require chemical treatmant.
Ground Fotential - An exploitable potential of 78,000 ha m (or 780 million m? has
baen estimated from recharge.

Irlgable area for groundwater 185,130 ha

Groundwater and Canal Irrigation 485,212 ha

IFrigation Intensity 156%

Cropping intensity 175.37%
CHAPTER W

ORGANIZATION AND MAMAGEMENT

The UKP |8 & major Irrigation projec! and is o be completed in two stages, Stage-
| consists of two or three phases of construction. Phase | will create facililies 1o irigate
160,000 ha and phase Il to krigate 250,000 ha. The existing Narayanpur Circle will
ook after the D&M irrigation network with four divigions. The phase-wise executive
posts (excluding attached ones) during construciion and the suggested posts for
Irrigation managemeant ([O&M) for Stage-l are :
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Unit Construction Suggested
Phase | Phase || Stage IO &M

CE {D&M) 1 - 1

SE (Circla) 2 2 4

EE (Division) [ 10 15

AEE (Sub-Division) 24 a2 55

AE/JE 95 127 210

Rev AQ 3 4 g

Rev AAD 12 18 33

CI/PAT /AR 78 104 204

AD = Agriculture Officer; AAD = Assistant, Agricullure Officer; T = Canal
inspector; PAT = Patwar, AA = Agriculture Assistant

Unit-wisa and phasa-wisa distribution of poste undar main activities of Stapge.l ara

Unit Total Head Mech., O©&M CIOC VHF Drainage
Works Central Commu-
Control nication

CE(Q&M) 1 - - - 1 . -
Circla 2+2  Partly Partly - . -
Division 16 1 0+1 3+4 1+1 1+1 142
Sub-Div. 58 444 0+4 i2+18 3+3 141 444
Saction 222 13+17 0+13 B50+65 B+8 10+10 1B+18
Rav. A0 7 - 3+4 - - . .
Rav AAD 28 - 1&+18 - = - :
CI/PAT /A 182 - 78+ 104 . - . -

CIOC = Central Irfigation Operation Control

CADA : During construction, it has two main functions of land levelling and organising
agricultura extension services. During O&M phase, CADA staffi will be deployed to
handle land erosion, walerlogging and salinity, soll fertility, on-farm works, supply
of inputs, strengthen credit and organiging farmers. Staff will not change.

The organising structure with details of functionaires and their duties, coordination

and interaction amongst them and with other agencies, personnal managament arn
deall with In this Chapter.

CHAPTER Wil
TRAINING

The chapler presents the training requirements for efficient watler management. The
personnel of Irrigation, CADA and agriculture (related 1o irgation) and the farmers
nead penodical training to develop better understanding, Improve skills, introduca
latest technologies for saving/conserving water and its usa.
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Tha training program can be organised into three major categornas | long-term, shor-
ferm and farmers training. The long-lerm training s 1o be designed for O&M and
CADA, extension and research who are expecited to work continuously for 6 1o 12
years. The fraining would enable these officers to introduce, practise and analyse
the improvad methods and furnish data 1o top level managemant for sound policy
decisions. These courses would be organised through central institules in the country
and abroad. Officers identified for long-term training are EE, AEE, AE/JE, DD (Agric),
AD (Agric), AD, ARD, Scientisls and their number is over 50O

Short-term courses from 4-5 days to one month generally cover loplcs related to
project specifics. Such courses are In the form of induction training, orientation
course, refresher course, and on-the-job training, Officers of all lavels join the training
program depending on their nead.

Farmer & the end user of krigation water, He should have precise knowledge ol
crops, their saguence, sowing time vis-a-vis the soll type, Irrigation methods and pre-
soaking of black soils 10 Increase cropping Intensity.

WAPCOS have recommended satting up of Water Users Associations (WUA) 1o look
after the training of farmers in various aspects of O&M. In staged, the number of
farmers is about 1,40.000 plus 10% office bearers of the WUA. Project's training
cantres and field training programs In villages have to be organised. Seminars/
Workshops /Kisan Melas are also organsed. The training programs have to be
avalusted to monitor their impact.

CHAPTER Wil

FARMERS' INVOLVEMENT, THEIR RIGHTS & RESPONSIBILITIES

The farmers are the principal beneficlaries of Imigation projects. It Is necessary to
Involve them effectively and functionally in O&M work, e.g. planning, designing (of
micro disnat) and distribution of water through warabandl. A brief review 8 given
of experiences regarding farmers role in O&M In India and abroad. Involvament of
farmers in warabandi, maintenance of field channels, productivity increase is vital for
successiul operation of the prolect and maintenance of good relations with wsers

The farmars rights as identified by WAPCOS are : Formation of associations and self
management, recelve services from difterent departments, recsive information in
regard to inpuls and ressarch and exploil ground waler for use.

The responsibilities of the farmars are 1o abide by O&M regulations, fo conserve water
and use It efficiently, pay water charges regularly, resoive walter disputes, adopt proper
crop calendar, avoid damage to canals, elc. The recommended pattern of Water
Users Associations (WUA) I to organise them according to lateral/independent
distributary or group of laterals serving an area of 400-1000 ha, The functions and
gtructure of WUA are stated. There should be a statutory provigion in the Kamataka
Irigation Act for the smooth working of WUA,
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An advisory distributary level commiltes has also been recommended o resolve
disputes arising between WUA located on one major distributary and (o deal with
matters of common Interest.

CHAPTER X

MAINTENANCE AND REPAIRS

For proper upkeap of the irigation system, mainienance and repairs (M&R) have to
be undariakan soon after the commissioning of the system, The MS&R could be of
the following nature : periodical, special, amergency and remodalliing to improve,
modify the functioning.

In case of UKP Stage-!, M&R works relate (o dams and appurienant works, canal
systams, equipment, colonies and roads, elc. Briel mention is made of vanous system
components alongwith iterms of M&R such as dams and other structures, watler conirol
equipment, imigation distribution network, drainage egquipment, atc.  Allocation of
funds for M&R are proposed to be linked o agriculiural production. Landscaping
and aesthetic conslderations are for promotion of toursm.

CHAPTER X

COSTS

The estimated cost of Imigation facilities works out as high as Rs.50.000/ha. D&M
gran! @As.140/ha for the commissionad CCA is inadequata, The Q&M cost includes
ftlams such as establishment charges, training centre and VHF network components;
it does not include capital cost for accomodation and drainage construction. Escalation
ls provided for, nonecurring (capital) and recuming costs of D&M are estimated
saparately.

The annual recurting costs include establishment, repairs, data collection, malntenance
of vehicles, plart and equipmenrt and other costs like tralning, emergency repairs
and hospitabllity, Detailed estimates are given in the report.

Tha ovarall Q&M cosls are

Irrigation CADA

Department

(Rs. Million) (Rs. Million)
MNon-recurring 563.10 16.70
Racurring Warks - regular 43.83 E.44
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The averags cost works out 10 Rs.307.27 per ha with establishment and Rs.121/-
per ha without estabishmant

CHAPTER X

DEVELOPMENT OF COMPUTER SOFTWARE FOR
UPPER KRISHNA PROJECT

Computerization of peroject activities is being planned to make them efficient and
effective. Micro Computer facilities are being planned for data entry/acquisition,
storage, processing operstion and monitoring facilities including flood warning.

Computerization has been planned in three stages :

In the first stage, Division 41 is to be equipped with main computing faclliities where
maodelfing and data processing will be caried out. At Divisions 11 and 13 special
medels for reservoir management and flood forecasting and at other divisions auxiiary

facilities will be provided. A total budget of Hs.781,000/- was estimated for the
purchase of PC/AT, PC/XT,printers,plotiers etc.

At tha second stage, a super minl computer system will be installad st Division 41,

In the third stage the complete systern will be linked through modems with the super
minl computer.

Computer tralning Is baing planned for all UKF personnel, The officers will be given
a shorn duration orlentation/appreciation training and the computer personnel will
ba trained for speclalised cperations, applicatons and program development.



ANNEX X B
(to Chapter 6)

NARMADA RIVER DEVELOPMENT - MADHYA PRADESH
NARMADA SAGAR DAM AND POWER COMPLEX"

INSTITUTIONS

GENERAL

e

Tha capacity of the institutions - organization, regulations, policies and most
importantly, the capability of the peogle - determines the success of an undertaking
by Government. The crucial role that the govermment institutions play In the
success o failure of the development and managemant of the Narmada Basin
Tesources Was recognized early in the project formulation. An Initial act was the
creation of the Narmada Planning Agency (NPA) by GOMP. Assigned responsitility
far planning the development of the basin, NFA concentrated on a basin-wide
scheme of projects and the more detailed formulation of the Narmada Sagar
Complex. Studies went forward on the dams and power plant al tha three sites;
Narmada Sagar, Omkareshwar and Maheshwar, as well as the imigation peojects
asgocialed with the firgt two, This unil directed field and office work and the
preparabon of construction documerts for early work at the Narmada Sagar.
However, as work prograssed, the need for expansion and lailloring of the
prganization to undertake the ongoing planning and the execution of the plan
became evident. After discussions on the subject In the conmtext of the goals
MF had established for the basin development and of the programs io reach
those gosls; a plan of action evolved and major Institutional changes ware
atiectad.

As an imporant stap, GOMP created a basin authority, tha Narmada Vallay
Development Authority (NVDA) in  August 1985, with the responsibility for the
planning, development and managsment of MP's share of the water in the basin
and the lands and related resources directly affected. Units have besan established
Io perform the various specialized functions in meeting thase responsibiliies.
The immadiate focus of the Authorlly’'s activities, which Is the basin planning and
ihe execution of the Narmada Sagar Complex, has permitted detailing tha
organizational arrangements to carry out the component lasks. StaMing plans,
position descriptions, staff training and the use of cansultants have been formulsted
rafiecting the work, the organizetion and the capability of the stalf anticipated
o be available at the onset. Thase instiutional arrangements, as  bearing on
the project, will be describad in detail in this annex,

* Source : World Bark Techrical Paper No.92: Planning the Operation, Mastenance & Managenant

of Irrigation & Drafnage Systems: A Guide for the Praparation of Strategies and
rmanuals - World Bank and Intemafional Commission on Irigafion and Drainage
ICID, the World Bank, Washington D.C.1989.)
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Narmada Valley Development Authority

3.

4.

e

The Authority was created by government order in July 1985, Pafterned on
authorities elsewhers In Indla and on similar organizations In other countries,
the entity has jrisdiction for all water resources and related development and
management activifies within the geographical bounds of the Narmada Bagin in
MP. To execute its assignment, the Authority has been granted administrative
and financial powers somewhal larger than usually held by other depariments
in the government.

Overall responsibéity for the basin activities and the direction of the Authority
is vestad in the Narmada Control Board (NCB) establishad by the same order.
As a result, the Narmada Control Board will have close review and final appraval
for essantially all plans and action proposed by the Autharity. This board is chaired
by tha Chist Ministar with the Vice-Chairman balng the Minister-in-charga of tha
Narmada Valley Development Depariment. Members include the Ministers and
Secrelaries of GOMP departments involved in activities In the basin such as
irrigation, environment, energy, public works, agriculture, Torestry, finance and
revenue, Other members Include the Chairman and Vice-Chairman of NVDA.

The NVDA management consists of a Chairman, Vics-Chairman; Members for
planning, engineering, power and finance and ex-officio members which consist
essentially of the various Sacretarias of hine departments involved in the basin.
The Chairman of the NVDA will be either tha Secretary of the Narmada Developmant
Department or an officer of the state government not below the rank of Additional
Chiel Sacratary. All Members will ba appointed by and serve at the pleasure
af the stale govemment

Initially, the Chairman of the now abolished Narmada Planning Authority will serve
as Chaimman of the NVDA, This will assure continuity as the Authority commences
operation. Likewise, all staff, functions and assets of the Narmada Planning
Autharity will be absorbed by the Narmada Valley Development Authority effective
immediataly.

The ordar slates a numbar of functions thal the Authority Wil be responsible for,
Some of the mosl perdinent are summarized !

{a) o prepare a detalled plan for exploitation of waler resources of the Namada
river and its Iributaries and 10 underiake all NRCAssary eanginaerng works
for the harnessing ol basin waters for the purpose of irfigation, power and
navigation and other development;

{b) 1o undertake ancillary works for the distribution of water for irfigation, industria!,
domestic and other purpose;

{c) to underake generation and sale of power in bulk of MPEB and provision
of all necessary enginearing works ancillary thereto;



(d] to acquire and manage land in the valey Tor purposes of camrying oul
engineering works and provide lor human resettlaments and olher activities
to meet the neseds for irigation, flood control and navigation:

(8] to shoulder respansthility for human resettlament and rehabilitation and to
establish towns and villages and take all necessary measures to ensure
ptanned settement and rehabilitation;

(N to advise on the proper conservation and developmernt of fores:, wild life
and fisheries in the valley;

(g} to establish a design organization lor the projects entrusted lo it
(h} to undertake operalion and mainltenance of the projecls; and

i} to underake monitorng and evaluation.

Structure of NVDA

B. The organizational structure of NVDA is depicted in Figure 1. Offices are shown

indicating the reporting responsibilities of the various functions. The Chalrman,
in addition to overall managemeant of the Authority, has the immediate responsibility
for and oversaes the resettiement and rehabilitation program for the persons
displaced by the construction of facifities™. The Viea Chairman, in addition 1o
hiz other dutias, has direct responsibifity for the resources councll and administration.
As may be seen on Figure 2, overseds, the planning program of the Authority.
The various specialized functions of the Authority below the Chairman and Vice-
Chairman come under the direct supervision of the four members, consisting
ol power, enginearing, planning and flinance. The enlire power activities from
planning 1o construction and operation and maintenance repornt 1o the Member-
Power. However, arrangements for coordination with the civil O&M activities,
personnel and maintenance services will be refined 1o assure effective and
efficient management and operation of the project.  All other planning will be
carried out under the Member-Planning, who will receive support from the resources
gouncil and the power pianning unit Tha Mamber-=ngineering will oversea
design and canstruction of all civil works and minor mechanical /electrical works,
pumping plants as wal as the cperation and maintenance of all civil Hydro
facifties. Member-Finance will overses tha financial functions of the Authority,

Program Monlitoring

9.

As may be noted on Figure 1, and on the subsequent, more detalled charis of
the sub-units, a program monitoring officer will be assigned In a staff position
reporling to each unit chiel. This individual wili collect information as to the status
of all activities in the unit. The items maonitored will dapend on the level of datal

The Organizational arrangements for resstilemant, mhabilitation, scil conservation and
afforestalion are not. discussed in fhis annex, They are described in detall in Chapter Vi
ot the SFR& el the "Mermada Sagar Area Development Project”
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10.

.

required by the unit management. These items will be displaysd in relerence
to a CPM or PERT type chart, prepared by management and the various unit
heads and documented by the program monitoring officer. It will be continuously
updaled by the program monitaring officer as information Is provided to him by
unil managamaen! and other sowcas.

Threa important poinls relative to the program monitoring are emphasized :

{a) Al activities of the Authority Including those relating to data coliection,
planning, design, construction, procurament personnel recrultment, training,
rasettiement and funding which can ba described as a series of tasks with
completion dates will be defined and charted. Linkages fo other programs
will ba identified on charts at every lavel;

(o} The program monltoring officer will gather Information and present staius
of programs at weekly infervals and on special requests. The stalus, polantial
deniations from schedule and the cause of such deviation will be presented
o unit managers at regular weekly meelings for 1their use in making decisions
for adjusting staff, secwring assistanca, or altering the schedule;

{c) The program monitoring, data storage and retrieval and the presentation
of charts will be compulerized. The selected system will parmit management
at any lavel to have access to this information on call, This will ba particularly
Imporant once construction commancas {first gquarter 1988), when decisions
will have to be made on meodilying sequences of work or making agjustments
due fo unanticipated field conditions. The updated chan of the program
moanitoring office of each unit will be printed and forwarded 1o the next level
management above, on a routing besis; and

{d) The program monitoring officer will exarcise no management judgement nor
will ha have any responsibilities relative to decisions on remedial measwes
or alerations in the programs should defays arise, His sole role is the
accurate, prompt reporting of all information and in that regard must be
independent of the decision making unit.

It is absolutely essential for efficient, effeclive direction of the authoritiss that
management at each level and its sub-unit heads expand the eflort required to
prepare &8 comprehensiva, deiaied, accurate program 1o begin with and that
program changes are promplly ermered so it is current and accurately presents
to management, at every level, the status of all activities. Program monitoring
will ba critical elemeant to faclitate proper management of the project, particularly
recognizing its size, complexity and interrelationships and the time schedule
which will ba of great consaquence financially, both from the standpoint 1o aarly
genaration of commercial power and avoidance of delays which will incur extra
cobt claims by the contractors and increase direct costs of Authority operations.

Planning

12.

The Authority has primary responsibility for planning the developmeant of the water
rasources and the related lands within the boundaries of the Narmada basin.
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13.

14.

15,

Irrigation will be the dominant consumptive uee and hensce will have tha primary
impact an both resources. The resufting plan s 1o gulda develapmant through
the delinsation of the various physical projects and management programs - basin
operations, waler quality confrol measures, resources conservation and the
lixe. The pian i& to document the goas and objeclives adopled as the basis
for the planning. Podicies relating to the allocation and useé of resources are
to be established. The measures for evaluaticn of projects are to be cloarly stated.
Friorities of projects and programs are to be set forh,

Planning by #s very nature will require updating of the basin plan at Intervals
as goals change, additional data is secured and opportunities alter or new ones
arise. The plan will have to be viewed as a guide reflecting both developments
aiready commitied and directions for the future. 1 must nol become a crutch
by which past decisions are blindly used as &n excuse for underaking or not
modifying a cerain project or for following a cerlain sequence.

The planning functicn by the Authorty will, as a consequance, be an ongoing
activity under the direction of the WVice-Chalrman and the Member-Planning.
Figure 2 flustrales the inputs required from cther primary units and indicates
agreas of experise contained in the resourcas council.

The schedule for updating the axisting plan is 1o ba set, butl the priority must
be high in order o formulate the guidance and have it applied o bolh present
and future activities, A comprehensive updale cocenfrating on refining  waler
availability and use by Decamber 1986 would permit incorporation of the iatest
infarmation into the planning of the subseguent phases of the Narmada Sagar
Complex as well as gulding the preject work In the mid and upper basin. A mare
comprehansive, detailed plan will be prepared by December 1887,

Design

16.

17,

18.

As was shown in figure 1, the various areas of expertise and specialized capablliitias
to carry out the implementation functions of the Authority have been grouped
Inta speciiic units, These units will have basin-wise authority and responsibility
and will not be limied to Individual projects, though initially thedr sole amphasis
will be on the Narmada Sagar Complex.

The design unit, headquarterad in Bhopal, will develop and maintain a stafi
capability to carry out the obligations of the Authority in the immediate programs
for the Narmada Sagar project, namely design ravisions augmenting the CWC/
CEA suppor to be provided during the construction. It will also provide the design
capability for dams, funnais, power-plants, pumping planis and canais for the
subsequent work, particularly Omkareshwar and Maheshwar which are the next
components of the Narmada Sagar Complex.

Figure 3 presents the units comprising the design organization. Specialization
into the categories noted will parmit concentration and developmen of the high
level experiss necessary and the consistent applications of high slandards and
mosl appropriate methods of analysis o all Authorlty design work. When
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lon, the
technical guestions arlse or guestions are Ipnaad by the field crganization,
best ialent in design can be raadly identfified and brought to baar,

Consiruction

19,

21.

The construction wnit will have broad geographical responsibiliies, though, as
with the deslgn unit, R will Tocus initiglly on the complex. Figure 1 and Figures
4 through 8 present the organization. A headguarter’s office in Bhopal will provide
a direct link with the design unit on one hand and the operations and maintenance
unit on the other, The construction unit's offices in Bhopal ara shown on Figure
4. Its primary function wil be to effectively manage all construction activities
inciuding the dam, the civil portion of the power plant and the canals, as well
as, any ancillary work nvolved. It will assure the orderly combinad procurement
of government materials, the prompt delivery of those materials, the unilorm
traatmant of claims and change orders, the review and coniral of contractor's
payments and other related maltters. An essenfial role will be overseeing and
assuring that the field construction stafl are propery trained and supparied
directly or through other means necessary 5o that quality, cost-eflective construction
can be assured threugh prompt and timely supervision and inspaction. Anothar
important activity in the Bhopal office of constrection will be budgeting. This
unit will preapre quarerly, annual and mult-yvear budgets reflecting actual and
projected contract payments and purchase o governmentl supplied matedals.
All procurement of materials and works will be cenlered in the Bhopal headguarters
Including prequalification, preparation of bid documenis, bid evaluation and
award. The legal axperiice ralated to contract administration will be provided
through the legal stafl assigned lo the Vice-Chairman. These individuals will be
specialized and experienced in construction and contract law related to heavy
gonstruction.

Beneath the headquarier's ofiice, the next level of organization will be the field
construction offices. |nitially, the principal field offica will ba the one responsible
for the construction of the Narmada Sagar dam and the power plant Though
these are two large underakings, they are siuated at one sile and of nocessity
require a single field organization for the purposes of managament and efficient
use of resources and support. This field office will have subunits for the two
primary activities -- construction superision of the power plant dvil works and
of the dam - bolh of which will be serviced by a single office enginearing unit
to handie guantities, payments, daims, change orders and materials coordination;
a technical support unit providing laboratones and geology and the administrative
assistance unil. Figure 5 presents the arrangament at the Narmads Sagar sie.

A ke unit, though less comples, having only one type of activity, will be establishad
tor the canal construction once it is to be launched, These organizalions are
depicted on Figure 6.

Operation and Maintenance

22.

The operation and maintenance arganization is deplcted in Figura 7. Basin water
operations involving farecasting, basinwater allocation and instructions on oparation
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24,

of individual prosects in the basin will be head-quarterad in Bhopal. Flood perods
will require particularly close evaluation and direction of operations by the unit.
Standards, procedures, personnel policies and related activities will also be
carmed oul from the headguarier's ofilice.

Units at the next level will be located in the individual projects. The level of staffing
of these project offices will vary depending on the complaxity as may be seen
by the chat. The Narmada Sagar Complex will entail very major responsiblities
and a substantial number of peopla. Tha field project office for the Narmada
Bagar Complax OZM will consist of the thrae divisions noted and the varous
sub-divisions. The project document, Framework Guide for the Cperation and
Maintenance (sea Schedula 3inthe main report), presents detalls on this arganization.
Staffing at avery leval in the O&M unit and all suppon faciities, both office and
equipment are presented in thal document.

The Initial staffing will occur In the O&M office in Bhopal and though a chie! may
not be assigned immediately, activities will commence in 1886. Refining the
operations plan, developing manuals and proceduras, undertaking the daevelopment
ol the basin computer model for the purposes of water forecasting and “real-
tima™ operations and importantly undertaking tha immediate planning of the D&M
faciities to be constructed under the project will receive first pronty. Close
coordination will obviously have to be maintained with both the design and
construction units 1o assure a timely, eficiant completion of O&M works so that
they are available at the time of transfer of responsibility from the construction
unit 1o the O&M unit.

Finance

28.

Thea finance unit will essantially be as established in other government departments.
Tha Member Finance will ba the responsible individual in assisting managemant
of the Authority with matters of finance. The unite assigned to financa will include
financial aervices.

Finance will et budget guidelines, compile unil budgets and prepare the annual
budget of the Authority. Accounting, tunding and disbursements will be the other
primary activities. This unit will be responsible for the securing and managing
funds allocated by the state government for the execution of the Authority's
programs.

Stafi Position Descriptions

27,

Staff position descriptions have been prepared for all of the key posilicns In the
planning, design, construction and opération and maintsnance unils, Poasition
description will be prepared by June 1888 for all positions requirad during the
next two years, down through tha level of assistant angineers. Thesa staterments
prasant ihe detailed description of the positions in tarms of duties, responsibility
and authority. Position qualification statements have also been prepared for the
athers which present the fraining, experience and managament qualities required
of the individuals that are to occupy these positions. Through the use of these
two, a clear gulde is provided to management for use In filing each siot.
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28,

it should be noted thal many of the positions will demand individuals of substantial
and specialized experience and training. Often, many requirements of a position
will not ba met inifially by the individual assigned. An important use of the position
descriptions and the qualification statements will be in comparing these with the
crocentials of the eclual candidate and then datarmining the fraining and the
consulting suppart that the individual will require. It will ba on the basis of these
actual needs that the final detalls and extent of the fraining program and the hiring
of the consultants will be based so that they mest the situation as & evolves and
that the stalf training and assignment of consultants are carried out iImmediately
whan that need arises. This Is an essentlal step thal has been Incorporated into
fne institutional arangements for the project.

Staffing

29. Schedules of required staff will be prepared by unit chiefs and complled In the

parsonnel unit. Recruitment will commence well in advance of need allowing
for change in employer, procassing, orientation and training. Provision of additional
parsonnel to allow for stall turn-over and Intlal inefficlencies will be made.

Staff will be recruited mainly from inside, bul also from oulside the GOMP.
Additional sources will be considered if vacancies remain, Evaluation of candidates’
abilites will be made as applications are recelved or individuals are approached.
The respective unit heads will participate with the parsonnal unit in the evaluation
and selection of Individuals particularly at the middie and higher levels. The
staffing schadule for key positions is given in schedule 2 of the man repart.

Tralning

al.

3.

The training program will ba refined as staff iz selacted and required courses
ars finalized. However, thers are ceraln essential subjects that have been
identified now. These include training in management end personnel as will be
sc Important In these large units and several technical areas relaling to both
design and construction. A program has been developed for the initial use in
budgeting and planning. This is shown on page A-121.

The tentative training program was developad by training specialists from consulting
organizations in India and represeniatives from the technical units in the Authority.
This permitied incorporation of the views from both the user and the training

specialists. The program proposed is well thought for this stage.

. Trainers paricipating In this program will be selected to meet the specific needs,

e.0., people with long experience In construction management or in field Inspection
will be used as trainers in those subjects rather than and professors from the
universities. At the same tima, trainers in management and parsonnal will be
selectad baoth from management consulting organizations as wall as universitias,
The technical consulling specialists described in the following section who will

serve tor pericds of time in support of the design and construction staff, will also
dedicate a portion of their tima to the training program.
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34.

Coordination of the tralning and updating and refinement of the program as
judged best from the results, wil be under the direction of a full time tralning
office In the administraiive services unit with advice from the supervisors of the
respective technical units,

Consultants

35.

38.

a7.

a%8.

The Ceniral Water Commission (CWC) and tha Central Electricity Authority (CEA)
In Dalhl have been serving as the primary consultants 1o MP for the design of
the dam and power plant faciiities In the complex. Their role, as consultant, will
ba continued during the construction period of Narmada Sagar dam and power
plart. Staff in Delhi, augmanted by individusls assigned to Bhopal, will provide
the ongoing service.

It is recognized, however, thal the Authority will have to support CWC/CEA in
producing the 2-3,000 drawings which must be provided in the course of
completing these two faciities, and therefore NVDA will have 10 greatly Increase
fts capabilites. Consulting support to the Authority will be essential. Consideration
was given to using a consulting firm in an overall lead role or in & support role
for spacific tasks. Consideration weas also given to the assignment of consultants
1o work directly with Authority staff. These, however, would exercise no authority
and have no responsibility for actions of NVDA sta#f. The prime purpose wauld
be the transfer of technology and management skills. This latter approach has
been adopted by the Authority and is the contemplated mechanism to be followed,
assuming NVDA siaffing goals can be mel. Accordingly, resident consuliant
spacialis! positions have been identiied for Bhopal and for the site. Other
spacialisis are to be avallable on shor-term notice %o strangthen stalf during the
initial phases. The design consultants would also help support Individuals who
will subsaquently be involved In the preliminary engineearing on the Omkareshwar
and Maheshwar faciilliies.

The primary areas where MP will be in need of the sirengthening their capacity
is the management of the constuction program, Contract administration, office
anginearing, field engineering and laboratory lesting are examples where specialists
will be required to augment the Authorty stafl,

The critera for accapting the individuals will be based strictly on their qualifications
and experience. Country of residence will not be a criterion. This level of
consuiting supporl will ba Incorporated into the program initially. Howaver, as
Authm;t;mat:ﬁ are assigned to the positions and as the neads alter, this list will
ba m il

Indead the method of providing consulting supporl may have to be altered i
the adopted approach does not yield tha total capabilty required for NVDA to
fully and efficiently cary oul ite assignment. Salaction of the alematives of
assigning overall responsibiity o & consulting firm may even prove necessary
o meet the assential needs. For the presently adopted method, definite advartages
axist 1o have a consulling firm provide the Individuals since the firm will assure
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40,

responsibilty for competance and can provide prompt back-up or replacements
i nesdad. .
Discussions wera also held concerning Immediate neads, particularly, that it may
ba neceasary for GOMP fo sacure a consultart to advise on the detalled structura,
procedures, manuals and forms for the construction management organization.
This, however, would be ower and above the list of consullants. Likewise, the
use of consultanis to handle specific tasks in planning or casign in order to
mainiain scheduls s alzo assumad, bul iz not identifed on the Est

Project Review Panel

1.

NVDA will establish a “Project Review Panel” (FRPF) for Narmada Sagar Project.
The genaral scops of activiies and experts i= presantad in the main rapont of
the Project. (Mot aftachad).

TERMS OF REFERENCE - PROJECT REVIEW PANEL

The Narmada Vallay Davelopmant Authorily [NVDA) will establish a Project Review
Panal (PAF) and maintain it for the duretion of the project until all faciities are
placed In final cperafion.

The PAP will hava the responsibility to examine the adeguacy of invesligations,
design, quality control and construction of project facdities; to propose any
maodifications to ansure the safety and integrity of the facilities and to suggest
measuras that will enhanca the usefulness and effectivenass of the project. The
PRP will not be ralled upon by NVDA to serve a technizal advisor for optimizing
design of the project or lis companents.

The PRP will idantily existing and potential problems and make recommandations
of remedial actions to NVDA and/or request NVDA to make available additional
data or 1o carry oul or cause 1o be carried out further studias to resolve questions.

The PAP will be headed by a Chairman, assigned responsibility to coordinate
PRP activities and to assura the abjectivity and technical quality of its review and
recommendations,

NVDA will be represented by the Member Engineering and the Member Power
who will attend meetings, as appropriate; amange for representation of NVDA
gngineering and consfruction unilz and consullants to pariicipate in all meetings;
provide dats, information, analysis, studies, docurments, plans and specitications
glc., pertaining to the project and secure such other materials, clarifications and
refevant data requested by PRF. NVDA will arange the necessary logistical and
administrative support to allow proper functioning of the PRP.

The Central Water Commission (CWC) shall attend meetings in these activitias
in strict accordance with is charge as cenfral technical suthority to monilor tha
implemantation of the review panel's recommendations to the axiant that the PRP
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recommendations pertain to dam safely. The only exoeption will be those
instances when CWC s called upon 1o attend in its unrélaled capacty as consultant
to NVDA.

7. The PRP shall consigt of & minimum of four permanent members, all highly

regarded international experts with at least twenty-five years of active experience
in the type of facilies comprising the project, at least ten of which shall have
beean in & position af final responsibility for the technical adequacy of works of
the nature and magnitude comparable 1o the project. The fields of expertise in
which the permanent membars jointly shall possess high international repulation
shal include :

(a) design of large concrete dams and spillways;
(b) design of hydropowar planis;
(c) design ol large excavation and rock reinforcement;

(d) econstruction managemeant and methods for large concreta dams, powerplants
and appurtanant works; and
{a}) geotechrical enginearing.

All members shall be acceptable to the Bank. The critera for membearship cannol
be compromised. At leasi two members will be from outside India. Any expartise
of the qualifications stated that are not provided by the two oulside experis and
cannct be fully met by Indian nationals will be provided by securing the additional
nacassarny members from outside India. No membar may have bean praviously
in the fullime employ of the Governmant of Madhya Pradesh.

NVDA will maintain a list of and arrangements with consultants and specialists
having qualification standards equal 1o the PRP, Identified by and accepiable
o tha PRP and the Bank that may ba called upon on vary shor notica by the

FAP 1o participate in its work. The fields of expertisa to be provided by salactad
consultants and specislisis shall includs, but nol be limited 1o ¢

(a) design, fabrication and erection of gates, of valves and hoists;

(b} design and instaligtion of instrumentalion and control equipment for dams,
plants and large rock culs;

(c) design, fabrication and erection of hydropower machinery and appurtanant
aquipmant;

(d) concrete design and placement;
{a) matarials tasting;

(i operation and maintenance of dams, hydro power plants and related weorks:
and

(@) enginsering geology.

9. The list of consultants and specialisls may be modified, added to or deleted
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al the Inltiative of the PRP In collaboration with NVDA foliowing agreemeant
with the Bark.

The PAP shall meat al times and frequancias that the PRP judges nacassary
to carry out s responsibifties or at the request of NVDA. A minimum of
three meetings per year will be held during the initial three yeare and two
maeatings per year in tha later phases. The PRP shall be free to angage

consultants and experts from the established list (para 8) 1o assist it in the
conduct of iis work.

Meetings shall, in general, be heid in tha field or In the headguarters of NVDA,
85 judged best by the Chairman, PRP with all permanent members in
sttendance. Inspactions by individual membaers shall be discouraged excepi
under spacial circumsiances. in such axceptional cases, the individual shall
sumbit a raport to the other PRP membars, howevar, final recommandations
of any Issues shall ba made |ointly by the PRP at a mesting.

Maatings shall be scheduled in advance to the extent possible to facilitate
logistics and the participation of Bank's observers, if desired. Exceplions
1o advance scheduling shall be meetings judged by the Chairman or NVDA
o be necessary on shor notice due to spacial circumstances.

The PRP shall submit to NVDA a minimum of three coples of the minutes
of Its mestings Immediately after the mesting is concluded. Within two weaks
theraafter the PRF shall submit to NVDA three coples of it report of findings
and recommendations and of the actions taken by NVDA on prior PRP
recommendations. A copy of aach documant shall ba forwarded by NVDA
Io the Bank and CWC immediataly upon its recsipl

Whenaver the PRFP recommends changes or actions. NVDA will respond
within two weeks 1o the Chalrman, PRP and CWC with a copy o the Bank
describing s decisions and actions taken. CWC will monitor exacution ol
the actions In st accordance with s rode in salety ol dams.

NVDA wil exercise final decision on all matters, as provided within the
established responsibliities respeciively ol stale and central governments.

NVDA will establish tha PRP no later than June 1, 1988 and convene its first
mealng befora August 1, 1888,

NMVDA will make all errangements for the list of conaultants and specialists
o be avallable 1o the PRP not |ater than November 1, 1866,



1.01

1.02

1.03

1.04

1.05

FRAMEWORK FOR OPERATION AND MAINTENANCE OF
NARMADA SAGAR COMPLEX

GENERAL

The project is to be operated and maintained by tha O&M office of tha
Nermada Valley Developmant Authority ag a “uliity”. The sole function of
thiz office is to provide a high quality to its customars. Operafion and
mainienance (O8M) does nol involve the activilies of project planning, system
design, or major construction. Neither is agicultural extension of "on-larm”
development a function or & responsibiiity of the O&M slafl.

Spacifically, the primary objective of the O&M project Is to fumish an adequate,
refable and equitably distributed supply of water to sach farmer In the
commands. The water will be delivered in & manner which essures greatest
flexibility to the farmers at the leas! cost consistent with good service, long
system ilife, and sound financial' practice. Further, the project is to remove
exgass pracipitation and control ground water levels to pravent detrimantal
affecils on crop production and operate and maintain these drainage facilities
In the same manner as the water delivery lacliiies. Thirdly, the project Is
o generate eleclricity utilzing scheduled and surplus water consistent with

the govemning policies and dispaiching orders from the customer entity
(MPEB).

Tha Importance of thesa projecl objectives in the formulaton, funclioning
and sffectivenass of tha O&M entity cannct be ovarstressed. A clear undarstanding
and acknowledgament of the obleclives are fundameantal 1o the developmant
of the organization. And it s essential for the staff to fully comprehand this
in order to instl the necessary atfitude.

Merely setting an cbjective s not encugh. The motive and Incentive to wark
towards meeting that objective must be built Into the crganizational stroulure
and proceduras. Contrary 10 the usual conceptl of irigation and drainage
agency O&M functions, the O&M role is “people™ and “client servica™ orlented
and not engineaning or even technically oriented. This Is not to say that many
highly developed and educated engineering and technical skils are not
necessary. They are essantial, The focus of avery highly successful lrrigation
and drainage project operallon Is on its function as a “service wlility” to s
clients. This basic philosophy, # sirongly supported and endorsed by the
highast govemmant levels, will produce an eminently successful project.  Staff
recognition, particularly by giving proper levels of compensation as provided
in the other government utility, will attract and hold the staft which are key
to success. With these the project stall will have, almost automatically, the
motivation 1o do good work. They will take pride in their individual part in
the progress being made and even more satisfaction in belonging to an

organization, which serves millions of their fellow counfrymen and serves
tham well,

Prograss and achievement of tha project in all areas is to ba judged by tha
aflectivanass and efficiency of the service the organization provides to support
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and benefit the farmers, and for strangthening of the power supply. In a very
real sense, the project and ail of its staff, pariicularly those engaged In system
operation and maintenance, must be considered as partners with the farmers.
When the tarmare throughout the projec! area succeed and their situation
is improved, tha projecl succesds, I there Is no significant improvement
in the condition of the farmers, both small and large, then the project has
no basis for existencs. The power customer fikelwise must be freated on
an equal basis within policy and water delivery constraints. But since that
cuslomer I a strong, well established entity, there will be not difficulty in this
respecl. As a consequencethe more complex dealing with farmers will be
stressad In this document

The "Framework ol Operation and Mainiapance™ of NSC Project has baan
drawn in conformity with the Project Criteria and Plan of Operation (Schedula
A} and the above stated philosophy. It constitutes a documentation of C&M
decisions and serves as a gulde to the initial activities.

The documentation and arrangamant for transfer of cuglody and responsibility
for the physical works from the congtruction organization to the O&M organization

will need to be worked out. However, the O&M activities stert long before
that.

SERVICE CHARGE

Modifications to current MP provisions for charging for irmgation services are
under consideration, The different rates for different crops and the uniform
stalewide rata for a given crop regardless of reliabllity or adequacy of supply
gra but two of the features requiring review, For purposes of discussion and
Initial guidance on this matier, certain principles have been tentatively defined.

Charges for Authority services - water supply and drainage - will be assessed
against owners al all lands within the project that are offered water supply.
Class § and those ciass 4 lands not be assessed. The charges will ba
datermined and computad for NSC independantly of charges assessed on
other projects in MP. The senice charges to farmers conslitute the total
revenues from both water supply and drainage function. As these are to fully
cover all related O&M costs plus a companent for capital recovery the required
annual lotals will dictate the unit rates used 1o assess farmers for the service,

Since the water is provided In strict proportion to the farmer's irrigable land
at unit delivery rates commaon for the entire project, the senice charge will
be based essantially on a volumetric measurement. Howeaver, no farm outiet
measurements are neaded for purposes of biling, and no variation in sarvice
or charge rates will be made to refiect different crops.

Actual volumes of water delivered to all farmers will vary year to year as
dictated by the rver suppbes avallable. As a consegquence, if charges are
basad on actual deliveries alane, the project O&M revenue would fluctuate
widely, presenting severs difficulties.



2.05

The computation of charges to best meet project neads and recognizing
the characteristics of service, will be B0% based on irrigable area and 20%
based on water actually delivered using average annual volumes as ralerence.
This also reflects that the drainage services can only be based on area of
productive lands served, since measurement of actual annual benefits is not
feasible,

ORGANIZATION FOR OPERATION AND MAINTENANCE OF NARMADA
SAGAR COMPLEX

Structure

.01

a.02

4.03

Racognizing the type of faclities and relative eass of operation inherent in
the canal distibution system as adopted In the Prolect Criterda and Plan
of Operation and having In mind a reasonable span of command &l the
various levels and cffices, the projact operation and maintenance organization
has bean sructured as shown in figure 7. In order of decraasing area of
tevel ol responsibiiity the units are the NVDA O&M office in Bhopal, project
office, division, sub-division, section and service area [(SA). Tha saction does
not exercise any administrative funclions, bul rather is used to designate a
geographical area of responsibiity for maintenance at a reasonable distance
from the SAs and the farmers or covering a reasonable reach of the main
canal. Tha SA will not balong to the O&M organization, but will ba constitutad
of SA farmers and directad by tham.

There will be threa divisions - tha Narmada Sagar Oam and lrrigation Divigion,
the Omkareshwar and Mahashwar Dam and Irrigation Division and the N3C
Power Division, By daefinition In the project crilera, the outlel 1o the 5A Is
the tarminus of normal irrigation oparating responsibliity of the Authority. If
problems or conflicts arise within the SA hindering equality of sandce the
Authority will, of course, take whatever action or play whatever role s necessary
lo assure proper operation. COtherwise, the farmers through thelr own
organizations will operate the system below the SA furnout.

Figure 3 Ilustrates the compuosition of units in the irigation service, both
Authority and farmer directed and the approximate area within its jurisdiction.
The following table preserts area characteristics of the sub-divisions. Each
section has fve sub-divisions.

Characteristice of Proposed Irrigation
Sub-divisions within Narmada Sagar

Sub-division/Sub-divisions CCA/division (ha)
A 22 000
B 22,000
c 24,000
D 25,000
E £5,000
F (Khargone lift) 23,000




Note :1.Namada Sagar Dam and Irigation Divislon would comaln 8 sub-

4.01.

Service

4.02.

2.03.

4.04
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divisions; comprising one dam and power plani, one maln canal and
pumpling plart, and six irigation sub-divisions. The latter would have five
sactions and 75 10 100 SAs.

2. Baundares of the varlous sub-divislons will stant with the detesmination
ol canal systern location and SA boundarles and proceed by orderly
grouping fo the succesding units, Tha figuras shown above are only
represantative for use in Q&M planning.

PROJECT UNITS AND KEY INTER-RELATIONSHIPS

Units constituting the operation and mainienanca entity will be described
in varying detall. The uniis first discussed are those that provide the irigation
gervices. These will comprise the majority of entire organization.

Arga

SAs will be defined so far as possible by vilage boundaries as described
in the project critera, but dalivery channal layoul must control. Froject water
will be delivered to the SA through an offtake that wil elther be shut or open
with the fiow at & constant rate when opan. Minor and sub-minor channals
within the SA will convay wataer proportionately to chaks of approximalaby
50 ha size. RAotational use of the water furnished to the chak will be made
to sub-chaks of about 10 ha each consisting of & single farm or soveral small
farma.

Farmers within a chak will select one of their members to represent the chak
on the Service Area Irrigation Committaa (SAIC). It is suggested that following
the Initial organizational period the terms of chak representatives be staggered
to provde continuity. O1 primary importance will be the rapresantatives’ role
In the detarmination of the SA seasonal Irrigation size and schadule. Thesa
tasks will ba complated with the close help of the agricutiural extension advisor
assigned to the SA by the Department of Agriculture. The chak represenlative
algo will bé responsible for rescheduling water rotstions and for arranging
lor channel operalions and maintenance inside the chak. Paymenl of his
sanices would probably be “in kind™.

SAICs will mest monthly or more oftan Il required. The SAIC Chairman will
be sslectad and maintananca of channels to be carrled out by farmers” within
the SA and will have authorty and responsibdity to anforce commities decisions
and project rules and ragulations applicable within the SA. The SAIC Chalrman
also be responsible for forwarding crop and water records for the SA 1o the
preject authority. In this task he will have the haip of the agricultural extension
advisor.,

R should ba noted that the Authanty has ultmeats maponsiblitytor channel maintenance down o
tha sub-chak level, To tha extent possible, dey-io-day maintenancs withén tha SA will ba carmed
ot by farrmers, with Authordn: assistance as appropriate. & monetary incantive such as reducing
Binvicn assseamants 1o kurmers should be usad in racognition of lowersd dised project maimenancs
=osts de 1o the effors of the 54 mambes



4.035

4.08

Water assessment collecied by the sub-division will generally reflect both the
charges fo be remitied to the project and the charges incurred by the SAIC
for SA O&M and administration. Delivery of full water allotmernt 1o the SA
will ba made only on payment of the SA’s lotal waler bil. Waler deliveries
will be reduced proporilonately to the amount paid to the Authority. The SAIC
could elect to pay the full amount even though all farmers had not paid, In
order to ensure a full 5A supply, and collect farmer overdues at a later date.

SAIC Chalrmnen from all SA's within a district will form the Sub-division
Irrigation Committess (SIC). This would represent the farmers in meetings
with the sub-division for resclving annual operation, policles, procedures
and other [ssues. Thera will be a similar commities at the division laval. These
wil be parficularly important functions in the early years.

Section

4.07

A section will comprise a group of aboul 10 o 20 SAs and will therefore
contain approximately 5,000 ha. Or the average, sach section will have B
km of minors 4 km of distributary, 6-10 cross regulators, 10-20 oiftakes to
SAs and 10 km of natural and improved drains. To cary out maintenance,
each sactinn will be staffed by one maintenance foreman and three labourers/
light squipmani operalors who preferably will roside within the section area.
Thesa staffwill raporito the sub-divisional officer - Maintenanceand Construction.
The section work station will have a small office and store room, a fenced
yard and storage shed(s) for supplles, vehicles and equipment. Living
guartars might well be pan of the work station, which should be |located
cantrally with respect to the canal and draln system, Security will be improved
by this arrangamant,

Sub-division - Irrigation

4.08

4.08.

This sub-division, headed by a Sub-divisional Officer, will be the lowest
adminisiraliva unit in the project and Is the aniity which direclly serves the
SAs. The sub-division will service approximately 50 to 100 SAs groupad info
five sections of 10 lo 20 SAs each, Herce, the sub-divisions will normally
have a size of approximately 25,000 ha, with 50 to 100 5A turnouts and about
100 km of canal and drainage channels.

A canal cperator will be responsible lor operaling approximately 30 km of
canal {the area covered about two and one-hall sections) serving aboul 25
lo 50 SAs. If he has more than 35 SAs and they are spread oul, an assistant
may be naeded. In addition 1o his normal water operation duties, the canal
operator will spand some time each day working with SAIC Chairmen to
review operations within the SAs and to facllitate llaison between the sub-
divisional Officer Operations and the SA and individual farmers. It will ba
noted that each sub-divislon will require, on the average, only threa canal
operators and that this Is generally sufficlent to ensure coverage of all
operations even in the event of absence of one member. The substantigl
distances and areas served by each operator Is a reflection of the relative
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4.10.

4.11.

aass of opesation of the system as adopled in the project criteria. (It may
ba desirable {o sell motorbikes al low prices to the oparators and then pay
a monthly sam for his use of it on project work In order 10 incur Minimum
costs while accommodaling his desire for personal use of the bikel. Canal
oparators will assist the agricultural extension advisor on lechnical matters
pedamning to the system in the determination of SA wrigation schedules.

Supanssion and training of operators will ba by the Sub-divisional Officar -
Operations (SDO). In addition, the SDO  will spend about haf of his time
in the field with SA representatives to assist in solving problems assure
aquitable water service to all farmers and review the O&M of SA channels
o ansure that they conform with project standards. One of hig major duties,
in addition 1o operation of the system, wil be 1o faclitate prompt and full
twio-way communications ofinformation, particularly complaints and suggestions
for improvemants from the farmers and between their representatives and
the D&M unils.

Some major maintenance aquipment will be located &t the sub-division office,
under the direction of the sub-division officer - Mainlenance and Construction.
Depending on tha extent of differences in equipment and other maintenance
reguireaments betwean major canals and large drains and the smaller
distributaries, it may be appropriate 1o Include a "major channal” maintenance
gtaft and equipment group in thosa sub-divisions having responsiblity for
such facliities.

Division, Dam and Irrigation

412.

4.13.

4.14.
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Tha unit of the prajact above the sub-division is the dam and irrigation division.
The division wil include six Irrigation sub-divisions, the Dam and Power Plant
sub-division and the Main Canal and Pumping Plant sub-division. About 500
SA turnouts will be served within the division. The division will be substantially
larger in regard to the area sarved and in s responsipilities than most axisting
irrigation projects today. Hence ail day-to-day cperational and mantanance
decisions on the NSC will be centerad within the division and its units, The
division will be headed by a Division Manager with three Assistant Managers
for Adminisiration, Personnel and Training, Operations: and Mantenance
and Censiruction, supporied by two special units.

The division will secure and disburse its funds subject to budget review and
approval by the project office. The approval from the Project Manager will
be required for all overages or non-budgetary ermy expenditures,

An Important unit of tha division wil be an Evaluation, Planning and Budget
Unit (EFBU) to be headed by a Senior person with at least 15 yaas experience
in operations and maintenance, 5 years of which should ba~in project
agminigtration and managemant. Tha unit Head will be assisted by three
persons with broad and objective backgrounds In water project managemant,
The principal function of the EPBU will be review, evaluate, plan and then
budget the next year's activities after consullation with farmer and sub-



division representatives. This unit will report directly to the Division Manapar
with coples of all reports and recommendsations being forwarded direcily
to the Project Office EPBU (para 4.20).

Main Canal and Pumping Plants Sub-division

415

A separate sub-division will be established to operate and maintain the main
canal from 1he hisad regulaior to the tail including all in-ine pumping plants.
The organization, staffing and equipment of the main canal sub-divisions will
differ from that fallowed in the ather sub-divisions. Dally, weakly and monthly
operations will be conducted under criteria and policles of the project office.
Water releases to the distributary system will be in accordance with schedules
received directly from the irrigation sub-divisions opersling those portions
of the system. These, of course, will be in conformance with the annual
alictments and schedules se! by the project office.

Dam and Power Plant Sub-division

4.18.

The Dams and Powar Plan Sub-division will have responsibilily lor oparafion
and mantanance of tha Narmada Sagar dam and the civil works partion of
the power plant. A sub-division officer with appropriate assistanis will direct
the activities of the unit. Operalions of the dam wil be cared out undar
crileria and policies of the project office. Operation of the machanical/
electrical components of the power facilities will be under another unit; the
Power Divislon - Narmada Sagar Complex.

Division - NSC Power

417.

418.

Project

4.18.

The Power Division - Narmada Sagar Complex - will repor to the project O&M
office. It will ba responsibia through three sub-divisions for the O&M of the
meachanical-alectrical  facdities o generata power at Narmada Sagar,
Omkareshwar and Maheshwar power plant, Following rasolution of project
watar operations it wil, at the appropriate levals, work with the SEB and
regional dispatch centre to schedula power operations. The detarmination
of basic policies and primary schadules will oe the responsibility of the project
office and NVD O&M.

Authority and responsibilities for day-lo-day decisions, including budgeting
and expendituras, will be comparabie to those delegated to the dam and
irigation divisions. A close working relationship with the other divisions will
be maintained to facilitate operations and to carry out malntanancs In a cost
effective mannar.

O&M Office

The-function of the NSC Froject Office will be to assure coordination of
activities of the dam and imigation divisions and the power division and
intagration of project policies and activitias to bast meat the objectives of
the State of Madhya Pradesh. Although other titles may be used, the title
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4.20.

4.21.

4.22.

of Project Engineer will be used In this report for the chis! executive offica
ol the projact.

Relaticnships with neighbouring state governmants as well as policy questions
will be deall with by the MP Marmada Valiey O&M Organization (NVOMO)
headgquartered |n Bhopal. Policy and coordination action Irvelving the NSC
will be handled at the Project Cffice level. Annual and seasonal projections
of project water avallability, water allocations, power and water supply operalions
will be determined by the project office in conjunction with NVOMO.

With the excepticn of major project-wide pollcy declsion making and the
astablishment of project water and power operations, no lina functions will
ba carrled oul by the project oifice. Nor will thers be any ragquirament for
providing stafl support 1o the units balow excepl in unusual clircumstances.
in such cases, special assistance from the State or nallonal irfgation entties
of from consultants will be more eflective and less expensive than the
ratention of fulltima, highly paid stafl.

The Project Engineer will meet at least monthly with the Division Managers
and sami-annually with Sub.division Officers. The Head of the Evaluation,
Pianning and Budget unit al project level meetings with Division Managars
on a quarterly basis to ensure optimum perdormancea of project responsibilities
al all levels.

Narmada Valley Q&M Office - Chief Operations and Maintenance

4.23.

4.24.

5.01

5.02.
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The Narmada Valley O&M Offica (NWOMO) will be responsible for coordinating
all projects within the MP portion of the Narmada River Basin, It will receive
and analyra necassary dala and ssue instructions 1o tha individual projects
a5 ralating to water allocations, weakly résanoir release under normal operations,
and hourly releases under emergency operations. It will set guidalines;
Inspect procedures and facifties; and assess resulls of all basin projects.

The NVOMO will represent MP in exchange o! information and coordinate
operations with othar basin states and will provide tha State’'s represantative
on the NCA,

STAFFING, FACILITY AND EQUIPMENT REQUIREMENTS

Stalfing, facilities and equipment needs are described for each unit in the

organization. These are listed for each entity, bffice or location and are nol
agoregated to higher levels,

The requiraments listed are fTor “typlcal” erganizational units for use in O&M
planning. Final raguiremants will differ as they raflect actual situations and
condifions. For axample, the size and number of open drains and size of
canals will vary considerably from one area to another, These, particularty
the drains and [arge canals, will greatly affect equipment and associated
personnal neads. It should be noted that some squipment at the sub-diviskon



.03,

5.04.

Staft,

5.05.

Section

and division level serves as back-up 0 lower units and can be poolad to
meal peak demands. In emergencies, mutual support by uniis will be possible.

Cartain facilities, communication systems and eguipment to be used during
construction will be transferred to the O&M units. Because the O&M use
is long-tarm, compared to the construction period, anticipatad C&M functions
and requirements should have priority In cesign and specifications for
procurement of such items with construction slements accommodated on
atemporary basis. Tothe extent possible, buildings and facitfities for construction
should be located 1o besl suil O&M requirements.

The typical sequenca of promotion/advancament and gqualification neaded
for management staff at sub-division and divisional lavel ta higher posts In
any unit, will be modified from the normal procedure in COMP, Adegquate
levels ol compensation, equivalent 1o those ol other ulllities ara a must
Permanance and continuity are raquired. These features are essential in order
o retain expenaence and working refations in the units. This was discussed
in para 1.04 as wall

Facillities and Equipment

Tha basic staffing, facilities and equipment ks presented for each designated
unit. It should be noted that the level aof individual in each position is not
indicated. These are lo be sel following further examination of policies 1o
ba adopted for the Authority’s ulility organization.

(a) Statfing

(I} 1+ Maintenance foreman/sectional officer (non-engineer)
- 3 labourers/small equipment operator
Casual labour will be hired for peak work needs only as required.

(8)  Facllities

-  Storerocm and small office with desk and file for canal
- operator and foreman
- living quarers and foreman
. storage shed(s)
fenced compound
fuel storage

(c) Eguipmeant

- 230-40 HP “farm'tractors |diesel) with 3 pt. hilch and attachments.

- 150-70 HP tractor with backhoe and front end loader (FEL) (Diesel)
1 3/4 ton pick up with dump bed (gas or diesel)

- 3 3-wheel cycle with box/slorage/bed al rear
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(a)

(b)

(e)
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Staffing

i)

it

Sub-division Officer

1 clerk/secretary, finance

2 collaction clarks

1 assistant clerk - payroll records, book keeping, water and
organization records, storekesper

1 secretary/typist

Azsistant Sub-division Officer - Operalions
4 canal operators

Assistant Sub-division Officer - Maintenance and Construction
2 equipment mechanics

1 maintenance man - elacirician

1 wvehicle dispatcher/storekeeaper

(Maintenance persons for some of the sections may best be
located at the sub-division office)

Facilities

building with recaption area, 4 officers and 2 conference rooms
capabilities for 50 people and 20 people

slorage bulkding

warshouse

slorage sheds

fuel storage/equipment service shop

fenced compound

living gquartars as appropriate - two people minimum

Equipmeant

2 dump trucks - 1 large, 1 small

1 75-100 HP diesel “farm” tractor with backhoe { 6 m reach) and
front-end loader.

1:15 T low-Ded trailer (two-type, not S5th wheel)

1 full gradar

1-3/4 ton pick up with utiity bed and hoist (for pump work)
1-1 sock concrete mixer

3-1/2 ton pick ups

1 - 4 ¥ 4 vehicle (jeep)

B-3 wheel molorcycie with box bed ( depends on fotal number
of canal operators)

air compressor (100 cfm)

1 small generator, 2 small pumps

1 air comprassor (100 ¢fm)

1 microprocessor



5.07  Divislon - Irrigation, Main Canal and Dams and Plants
(a) Staffing

(i} Division Manager

. 1 Receptionist

. 1 Secretary

. 2 Computer Operators/Word Processors
- 1 Clerk typist

(i} Head, Evaluation, Planning and Budget Unit
3 Senior Assistanis

() Assistant Division Manager - Administration, Divisional Accounting,
Finance

4+ 2 audil and cost accounting

+ 3 waler assessmants

+ 2 payroll

+ 4 collaction and financing

+ 2 purchasing - stock contral

+ 2 compuler service, programming

+ 1 communicalions clerk

sistant Division Manager - Personnel and Training

+ 1 personngl

. 1 training

- 3 clerk typists

[
_..E_.._n_n._.._n..,_.._.,

(v) Assistant Division Manager - Operafions

- 2 hydrologists /water routing

- 1 chil drainage angineer or tachnician

- 3 crop and water records clerks (1 Senmior, 2 Juniors)
= 2 clerk typlsts

- 2 compuler operalors

(vl Assistant Division manager - Maintenance & Construction
- 1 secrefary
. 1 clerk typist
- Chial equipment maintenance saction
- 2 clerk typisis
- 1 foreman, shop - heavy equipment, 2 mechanics
- 1 foraman, shop - light equipment, 2 mechanics
- 1 foreman, shop overhaul and repais

1 machinist - mechanic, alecirician

1 vehicle dispatcher/storekeapar

Maintenance foreman

& maintenance men

10 labowers (primary)

4 heavy equipment operators

6 helpers

Chief - construction section
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(b)

(<)

A-112

2 construction crews of 17 persons each (foreman, 3 general
construction, 2 steel and 4 concrete workers and 7 labourers)
2 |unior engineerss/draftsmen
2 clerk typists

. sub-engneer (alactric)

- Chief - Communications /electranics rapair (elecirical or electronics
engineer)

- 3 computer/radio technicians

Facilities

Size of buildings and shops required will be dictated by number of siafi,
A conference-meeling room for each department should be provided.
A large meeting room, equipped with audio/ visual facilities with seating
for about 200 people should also be included. repair shops, slectronics
shops, spare parts, supples storage and mess facilities are a faw of
the additional special needs to be provided in the complex.

Equipment

(i Heawy equipmeant

- 2 excavators (hyd.dilch cleaning) (D9 m® (1 major canals or
channels within divigion, add 1 with 1.4 m? capacily, and long-
reach capability).

1 tractor, crawler - 1680 HP with dozer, ripper

2 tractor, crawler - 100 HP with dozers, ripper

| scraper, 10 m®

2 lpaders rubber tyred - 2 m*

1 roller, rubber tyred (vibraling)

1 rollar, sheeps fool

2 molorgraders (cal 12 or equal)

1

i

1

1

1

ir

[ [ ] ¥ L] L ] L] ]

trailer, towbed - 30 T

traller, towbed - 40 T

truck, with Sth wheel to maich trailers

fork-lit - rubber tyred-ground use 8,000 b, cap. 14" hi
fork-lift - rubbes tyred-ground use 4,000 b, cap.16' hi
uck crang - rubber tyred - hydraulic 10 T, 60° boom

(iiy Ught esguipment
- 8§ 1/2 ton pick-up
3 3/4 ton 4x4 pick-up
4 dump trucks
. 3 automnabilas
- 4 pumps - low head - 5-150 HP
- 2 compressors 200 cim, 360 cim
- 4 generators, portable, 2.5 KW - 125 KW
. 3 concrate mixers, 1 Sack



5.08 Sub-division - Main Canal and Pumping Plants

(@)

(b)

(€]

Staffing

Sub-division Oftficer

1 asgsgistart clark

pay-roll records, book keaping, storekeapers
| secratary typist

Agsistanl Sub-division Officar - Operalion
2 scheduling spacialists
4 canal operators (enginears)

Assistant Sub-division Officer - Maintenance and Construction
3 maintenance foremen

8 labourers/small equipment operators

? mechanlcs

1 maintenance man - slectrician

1 wehicle dispatcher/storekesper

Facllities

building with reception area, 4 offices and one conference room
with capagcity for 20 people

storage buildings - warahpuse

storage sheds

fuel storage/equipment service shop
fenced compound

living quarters as appropriate - two people minimum

Equipment

2 dump trucks - 1 large, 1 small

2 75-100 HP diesel “farm" tractor with backhoe (E m reach) and
front end loader

3 30-40 HP "farm" tractors (diesel) with 3 pt hitch and attachment
1 15 T low-bad trailar (low-typa, not 5th wheal)

2 motor graders

1 -« 3/4 ton pick up with utility bed and hoist

2 - 1-zsack concrete mixer

B - 1/2 T pick ups

microprocessor(s)

1 alr comprassor (100 cim)

1 small generator

2 small pumps
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5.09 Project O&M Officer

(a)

(b)

(€)

Statfing

(i Project Enginear

- 2 secretaries,receptionist
- 1 clerk/typist

1 computer oparator/word processor

Asgistant Administrator - Administration

secralary

4 computer operators/word processors

5 reports and publications (clerk /typlsts, writers, artists, drafsmen)

Assistant Administratar - Training
raining institute

faculty

slal

3 personnel

Assistanl Administrator - Operation and Mainlenance
water supply lorecasting

1 ‘waler operations

1 power operations

1 project maintenance and dam safaty

Facilities

Office space for stalt and support equipment and supplies. Conference
room for 20 people k5 adeguata.

Equipment

office equipmeant
automobiles

510 Sub-division - Dams and Plant

The various functions of the sub-diviglon are operation and maintenance of
civil works of dam and powerhouss; instrumantation management of the
rasarvolr; sedimentation observations; maintenance of gauge and discharge
station; coliection of other data; and maintanance of colonies and roads of
right and lefl bank at Narmada Sagar colonies, Khandwa and Bir.

(&)
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Staffing

Sub-divigion officer
1 Assistant Clark Payroll records, book keeping, storekeeper
1 secretary/typist



(i) Assistant Sub-division Officer - Operations
- 2 dams operations

() Assistant Sub-division Officer - Mainlenance

- 1 dam and walarways maintenance foreman

- 1 power plant/switchyard maintenance foreman
- B labourers/small aquipmant operator

- 2 mechanics

- 1 maintenance man-alectrical

- 1 wvehicle dizpatcher) slorekeaper

(&) Facilities
[zame as main canal)
(c) Equipment

1 dump truck - large

1 75100 HP diesel “farm" ftraclor with backhoe [ m reach)
. 1 3040 HP diesel “farm™ tractor with 3 pt hitch and attachmenis
. 1 motorgrader
- 1 3/4 ton pickup with utity bed-hoist
. 1 - 1 sack concrata micar
. 4-1/2 ton pick up trucks

smaill generator

small pump

alr compressor

F. SHOP EQUIPMENT, HAND TOOLS, SPARE PARTS AND SUPPLIES

6.01. Eguipment and tocls for repair shops, hand tools for flald staff, spare paris
for equipmant and an inventary of supplies, La. tyres, lubricants, cables, engine
parts, efc. have not been listad. These guantities are to be davelopad.

Building

6.02. Buildings will be designed 1o utiliza standard plans throughout the project with
modifications where unit requirements differ from the norm,

G. COMMUNICATIONS AND COMPUTER EQUIPMENT
Communications Equlpment

7.01 Communications equipmant has not bean specifically designated. However,
a very raliable modern system 5 assential. The system must provide for
transmitting Information among offices including the farmer entities and
representatives involved, and among field vehicles and offices. It must also
provide for monitoring of the physical facilities and conditions in the project.
The syslem must permit remate operation of facilities as provided in the design,
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Computer Equipment

7.02,

7.03.

Computer equipment of two levels of capabiiity wil be needed. Small
computers will be adequate for oflice accountng, inventony control and marny
computational problems. Al the division level, greater capability will be needed
for scheduling and analysis of hourly, daily and weekly system oparations.
Capability to interface with remote monitoring and cortrol equipment will be
necessary. Established programs fo assure system response and diract each
faciity's operations under various types of emergencias must be in place and
ready lor activation when needed. Storage, retrieval and manlpulation of data
on ‘waler deliveries, cropping patterns, climate and other factors must be
possible at the division lavel with appropriate visual displays for opergtion and
print out for use in reports, Much of the data will be logged and avallable
for display or maps. An early analysis by people experienced in the type of
canal operation selected for this project - both physical and accounting - aided
by people knowledgeabls in computers and communications will be needed
to formulate tha combination of equipment to best meet the overall requirements.
Alternative means o specilying procurement, Installation and developmant of
sotwara must ba considerad in the course of this effort. Computar aguipmeant,
and most programs, will be identical in all parallel offices. Some funclions
al the various offices are listed to permit focussing on 1his subject. But all
chould be examined further.

Divisional centrag will be responsible for water ceprations and maintenance
of facilities of all sub-systema  within their jurisdictions. The computer funclions
io be performed &t the divisional centre include :

Cata Siorage

(al

(B)

{c}

(d)
&)
()

(gl
(h)

Information identifying every structure, reach of canal, water supply and
sarvice areas in the area.

Historical and curent annual and seasonal surface water deliveres, iotal

volume and weekly peak discharge through each reach of canal and to sach
servica area.

Hislorical data on water supply to each SA derived from farmer wells and
from river supply.

Pracipitation : location, amount and data

Storm patierns - frequency, extent and direction of travel.
Historical and current cropping and harvest in each SA,
Current annual and seasonal water allocations to sach SA.

Seasonal projection of source of water to ba supplied to each SA,
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i) Current irrigation size and schedule requested by SA and amount dellvered
o dale,

o Schedule of discharge by date through the season through each reach and
structune.

(K} Projact pumping plant/power piant operation and cross requlator gale positions
and ocperations for nexi period (B-12 hours).

Display screens of system of large visual

fa)  Dperational status of all laciifies

{b) Discharge through all structures

Digital dispiay of the specifics of all features at each flow control structures
[a) Display on large map for projection on screen (item (a) through {m).
b} Digital display by site or subarea (itern (b) through (mj).

Visugl display in tabular form

[a) Mainlenance /oulagas of facilities.

=]} Maintenance schedule and activty at each Btruciure.

() Maintenance schedule and activity on equipment.

id} Assignment of pessconnel.

(e)  Status and assignment of vehicles.

{f) Status and assignment of eguiprment.

{g) Construction activities.

Operational programmes for

{a)  Defining gate positions and plant cperation for each state flow condiicn,
k) Descriting conditions at each siructura and other selected sites under conditions
of any selected flow change and gate and plant operation.

(e) Describing operations of faciities under any of a number of predefined
amergencias,
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7.04.

7.06.

7.08.

8.01.

8.02.

B.03.

The project office will require capablity to store and manipulata Infarmation
gained from the divisional offices concerning cropping and water delivardes
and sysiem operations. Additionally, Informaticn on river flows, basin climate
and power and reservoir raleases will be secured, stored and used In analysis.
The primary computer programmes (and capability) at the project office will
be sufficient to monltor and pradict hourly, daily, monthly, seasonally and
annual basin water conditions. This will ba used to datermina operations for
purpoge of water abocations and deliverles, power operations and flood reguilation,
Ag elsewhars emall computers can ba used for other office functions. Tha
highear capacity computer used by the Authority for design anakysis at Bhopal
should be used for analysis of canal transients and complex system opserations,
Al the onsel (1986) the O&M stalf should have full acoess (o thal equipment
for thelr needs and not separale equipment should be purchased.

Al some time in the future the linkage of the divisional cenires can be installed
and the larger computer capacity sacured and located as appropriate for
operating the major project areas then delineated. Bul no special attention
is raguirad now since this is many years in the future.

One athar function which will ba providad in conjunction with the training centra
will ba the raal time simulator for training of operators. This, howavar, should
be carried out ullizing the compuler equipment securad for other purposes.

STAFF DEVELOPMENT

The initial O&M cadre assigned to the projec! must be experienced and wel-
qualified administrators, generalists, englneers and technicians, all of wham
will be expacted io remain with the project for a period of many years, Tha
Narmada Sagar Complex O&M staff wil be permanent and functionally
autonomous as described. Thers should be no transfers in or out of the D&M
unit except for just cause or (o meat emergencies in other locations. Minimum
pariods with the units should ba five years under any but for the most unusual
casas. It must be viewed as a career.

In ordar to foster stall perserverance, special emphasis on recruiting local
paople should be made. Also, and very importantly, mary of the positions
need not be filed by graduale engineers. Management ability, knowledge
of Irigation anc O&M and attitude are the most important characteristics. And
in every Instance the individuals must be satisfied in staying with the Q&M
Agency and in the specific project area. This will be an essential requirament
of all siaff at every level.

Superior parformance ai all levels will be recognized and regarded promptly
by intemal action, Such actions, together with similarly appropriate action
in tha case of unsatisfactory performance, will ba within the Authority and
responsibility of unit offices down to the sub-division level, Beniority should
carry only limited importance in consideration for advancement. promoticns
will be from within the organization whenever possible. Recognition of sofid
perlormance, the possibiity o Promotion, and adequate pay levels will serve
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8.04.

8.05.

I

8.01.

as three of the strongest Inducements for overall staff accomplishment and
staff parmanance, so necassary for making the projact successful,

A small permanent training centre including necessary bulldings and faciiifies
for training O&M stalf and farmer represantatives of the SAs will be established
in Phasae | area of the project. This will be an ongoing institution.  (Prior o
its establishmant training will be provided in Bhopal and elsewhere as appropriate.
Howewver, this intitial training will also be directed by an O&M staff mamber
and the courses provided by experienced O&M and specialist personnel, The
primary functions of the O&M Training Cantre will be :

(a) Stafl orientation and training for initlal O&M assignmant;

(b) Instruction in water operations in projsct facilities with courses which
will concentrate on systemn operation theory and praclica, technigues of
maintenance and construction, administrative and fiscal matters, farmer
relations and personnel management;

(¢) Background training in on-farm manegemeant, crop-water requiramants,
full and supplemental irrigation of ¢rops, and similar agriculiural factors
useful for O&M parscnrael. Alhough this ftraining could be fumished
saparately to O&M staff and farmer rapresantatives, thera would probably

be significant banafil to having both groups participate In the same classes;
and

(d) Providing courses io upgrade special technical and managerial shkills.

Tha training centre will be established and stafled al the very early stages of
project development S0 that the requisite specialized courses focusing on
the particular characteristics of this project — the facliities and their operation
- an be provided to the O&M stafl who will intiate water deliveries to the
project lands. The faciity need only be adequate for the training of staff for
one or possibly two sub-divisions at one time, because cadre for additional
Increments of tha projact, as complated, will ba drawn In part from tha then
exdeting O&M staf. This training activity, however, will remain relatively constant
ovar @& long period of time as the project expands.

During the Initial stagas of project development, there will not be a need for
statfing or facllities above the division level except a limited project office stafl
1o evaluale water supply conditions, coordinate water allocations, schedule
water and power operations at the reserveir and prepare basic poicias and
guidalinas.

MANUALS AND PROCEDURES
Manuals presanting procadures and standard operation and maintananca

methods, policy manuals and administrative and management instructions,
will be prepared In advance of commencameni of O&M field activities on the
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projest. These will be modifled as experience in the first portions of the praject
is gained. The initial full set of documents, however, must be complated saveral
manths prior 1o fuming water into the main canal and three manths prior to
staff tralning to allow preparation of training lessons and materials.

J. COST ESTIMATES

10.01. Estimates of 1885 base recurring and non-recurring costs have been developed.
Thesa estimates reflact the staff, facilities and equipment presented herein.
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1.0

ANNEX Xl
(to Chapter 6)

DUTIES AND RESPONSIBILITIES OF IRRIGATION
PERSONNEL : EXTRACT FROM PWD HANDBOOK,
GOVERNMENT OF MAHARASHTRA

Role of an Irrigation Engineer

The popuiar notion that has come 1o slay by an environ of cifcumstances,
both in the official circles and In’ public is that the lrrigation Engineer Is
responsible for the ultimate use of irigation facilities. He is not only responsible
for tha creation of irmgation facilities but in additlon |s responsible for tha
ultimate utifisation of the imigation waters, Hence beyond the maintananca
and operation of irigation structures such as dams, canals, distributaries,
minors, head regulators, etc. he has to deal with the less informed mass of
cultivators, who require to ba propary gulded not only In the direction of
acanomic usa of water but also In other alllad aspects of irrigated farming,
requirament of water for differant crops interval betwesn two waterings, He
has aiso to keep account of tha day-to-day use of the stored waler. He should
be able to keep the record of various block sanctions and othar papers
pertaining to Irrigation Managamant.

An organisationa! gat up of tha Irrigation Managemeant is given balow :

Administrative set up for Irrigation Management - A charl detailing out the
Administrative sei up for the irigation management right from the level of Chiaf
Engineer down to the lowest Governmant servants In the fleld is at Exhibit
A. Tha Chiet Engineer at Regional lovel deals with the general administration
and the develcpment and ulilisation of the irrigation projects,. The Chief
Engineer is assisted by the Superintending Engineer at regional level. The
Superintending Engineer is the Administrative Head at the regional level. He
has full powers within the regulation lald down by Government 1o sanction
use on Irrigation water for the different activities In the reglon. The Superintending
Engineer has to approve the yearly utilisation of the storage in resarnvoirs and
o modify and approve Irrigation programmas from year 1o year as per availability
of water. The Superintending Enginear has full administrative and financial
contral over tha budget provisions allogated by Government. [n additlon to
above, the Superintending Engineer has to cerlify the safety of Maljor and

Medium Irigallon dams by Inspecling them during pre-and-post moansoon
pericds,

The Superintending Engineer executes and controls irrigation policy through
the Executive Enginesrs who are stalioned and in each district. Exacutive
Engineer s responsible for maintenance of imigation works and managament
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1.1.

1.2

of Imigation in the field. Apart from techpical duties, the Executive Enginesr
has 1o perform dutles, under the irigation Act and rules thereunder, The
management of irigation is a very imporan work assigned 1o the Execulive
Enginesr and has to play a very important role in day-to-day sanction and
distribution of canal waler to each individual irrigator.

The sel up for the Field Organisation is at Exhibit A
Duties and Functions of the Field Officers in the Irrigation Management

{1) The Executive Engineer has to prepare timely forecast (Prediminary Irrigation
Programme) for the wilisation of storage water.

(2) Tha Executive Engineer has 1o keep constant vigiiant watch over tha
gauges in the canal and special siluation points in large canal lengths.

(3} He has to give surprise ingpections at least once in a month to the field
irrlgation and to note down the following points -

{a) Working of the SW.F.s and the Head Regulator.

(b} Conditions of the distributing channels and whether any rapalrs are
neaded.

(g} Whether the Irrigators passes are dated up-lo-date.

({d] Whather the irrigation is generally in good order.

(8) Whather the wall and pazar irrigstion is having any suspicious contact
with canal irigation and to take action fo remove it

(4) The Executive Engneer has to watch the progress of realisation of the
assessment and to keep walch ower recovery of armears.

(5) The Execuiive Engineer has fo give percentage check of 2 percent of
number of the Panchanamas in & saason,

(8) The Executive Engineer has to check 50 per cent of the number ol cases
of amergency canal waler supply allowed to crops on wells and pazar.

Sub-Divisional Officer

(1) The Sub-Divisional Oficer has 10 be in direct touch with and In control
with the field stall of the Irigation Depariment

(2) The Sub-Divisicnal Officer has io keep vigilant waich on the gauges of
water depthe in the storage reservoirs and at the off-take points of canal
and major distributaries and 1o regulate the rotations and the discharges
In the systam under his confrol.

{3) The Sub-Divisional Officer has to inspect field irigation al least once In
a rotation and 1o observe the following points In particuiar -

A-130



(%)

{a)
{b)

]
(d)

()

General condition of the Head Regulator, the 5. W.F.s and Canal

The discharges in the channel, sub-channels and the rotation and
schedue of operation of the system,

Whetlher the irngators passes are dated up-lo-date.

Whether unauthorised irigation, Gairkayada, wasle of waler and
excess uiilisation of irigation water is brought on books and
panchnamas are framed In tima.

Ta control the unauthorised use 1o crops on wells and pazar.

The Sub-Divisional Officer has to give necessary check on B percent on
numbar of Panchnamas In 8 season and 2 percent On S8aE0NWISE CIOp
measurement, as prescribed under tha rules.

1.3  Section Officer

(1) The Section Officers are responsible to the superior officers for carrying
out arderly irrigation managament and to prevent and detect misuse of
canal water.

{2

(3)

The Section Officer has to inspect field lrrigation in his beal very frequently
and to keep with him -

()

(b)
(e}
()
(2]
(f

Schedule programme of rotation and the running of the distributaries
in his beat.

Discharge table of the S.WF.s of the Channals.
"Shajpal” Patrak.

Contral Chart.

Panchanama Pahani Tippan.

Nete  book contalning stafistical and hydrological information of
channels in his beat.

During the cowse of inspecstion, the Section Officer has to chack the
following  Hems -

{a)

{b)

(€]

Up-dating of the irmigators passes and duplicates thereoflthe latler
baing with canal inspector,

Proper, neat and up-lo-dale maintenance of Zade Falrak by the Canal
Inspectors.

Warking conditions of the S.\W.Fs., with their gauge platas.
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{d) Waler conditions of Government own channels and irmigation watar
COUrsas.

{a) Demarcation and ulilisation of the fields.

{fy Condttions of the outer bunds and water iIgF:tmsa of various areas
under [rrigation.

{g} Excess over permissible than sanctioned.
th) lrigation cn well and pazar.

(4) The Section Officer should immediataly note the irregularities noted above
in the Palan Tippan from and give to the canal inspecior for holding
FPanchanamas. If there s urgency and special circumstances, the Section
Officer may himsell hold Panchanama.

(5) The Section Officer in case of misuse of Canal water 1o crops and pazars
of likely inter-mixture, should note his findings In the Inspection Note and
gshould send a copy to the Sub-Divislonal Officer before the start of nasd
rotation.

{6) The Section Oficer should note down working conditions of the pumps,
motors, with their capacity of irlgating the areas. The Section Officer
ghould note crope grown on tha wells and on pazar. In case of suspicious
contact with canal irrigation the Sectlon Officer should take stap to
ramove them,

{71 The Section DOfficer should check the seasonwise area under crops 1o the
extant of 7 per cent and to check Panchanamas to the axtent ol 20 per
cant for individual areas of 0.81 Hecl. (2 acres) above, as prascribed.

1.4 Secfional Inspectors - Section. Inspectors are upgraded Cenal Inspectors,
at tima placed in-charge of an irrigation Saclion. Their duties in respect of
Irrigation management, cortrol and supervision, are the same as those specified
above In tha case of Section Officars.

1.5 Canal Inspectors - These are Class-|l Government sarvants bome on “VII"

or "KMli-rrigation™, The minimum educational gualification neaded for the
gaka of recruitment I8 standard X passad.

{a) Duties of Canal Inspectors ara -

(a) To prepars a “Pall Patrak” and to get it approved by the Section Officer
for each distributing channel before the Irrigation season stars.

{b) To submitto Section Officer at least 4 days In advance of the ansuing

rotation, indant for supply of water in that rotation at the head of each
distributing channel in his beat,
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()

(d)

(2}

(g}

(h)

(1

il

(k)

0

Al an appointed hour and place "to-date™ “irigators” waler pagses
for thelr next following day twm of irrigation, aceording 1o Pall Patrak.

Where no Patkari or other assisfant is given, to open the gates of
the outlet channals at the scheduled hours, to ot down adequate
dscharge of water and 1o close them at the appointed hours.

To go round and Inspeci the field irigation. Here, ha should see I
the irrigation of all those areas for which dates were givan on water
passes on the praceding day is completed. In case an |rrigator actually
takes no waler though due, for such reasons as (Khurpani rains) ete.
a nota to that elfect should be recorded against the antry of the date,
in the irigators’ pass and duplicate with the Canal Inspecior. Same
procedure should be followed where part area is actually irigated.

To bring on book, any typa of misuse or waste of water, or detectable
ewcess irrlgation, as scon as It is noticed and 1o follow the procadurs
prescribed.

To give an Immeadiate possible intimation to the Section Officer where
such misuse or waste of watar in any Individual casa involves an area
of 0.B1 Ha. [2 acres) or more.

To see that no channel once closed at the schaduled time, |s reopaned
in the same rotalion except with the orders of his superiorns.

To sea thal deamarcation, ulliisation and cormer siones of areas under
blocks are intact and that the outer bunds round irrigated areas are
sirong enough to prevent waste of water, otherwise, to record a
suitable note in the irrigators’ water pass, and to inform the Saction
Dfficer to enable servica of tha necessary written notice on the irrigatar.
To take similar action where an irrigators’ channel is eut of repair.

To keap under frequent and vigllant watch the irrigation of wells and
pazar in the irmgated tract of his beat, and to keep the Section Officer,
constantly and fuly informed in writing of i,

After the irrigation of a rotation paricd |s over, to submit 19 the Ssction
Officer the Discharge Al/DC Dasawada.

To submit the diaries of thalr work.

Note(1): This elaborate procedure is not necessary on Minor Tank and even in non-
parennial zones of major canals. The Executive Engineer may with the
approval of the Superintanding Engineer, prescribe for such lrrigation works,
guch shor procedure as In his opinion would suit best

Note(2):

On Minor Irfigation Works in charge of tha lrigation and Power Daeparimant,
whaera there is nomally monsoon and/or Rabi Irrigation only, whera tha
“canal Karkoons" are equivalent to “Canal Inspeciors”. Thav have to Inok
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ko the malntenance work of the canal etc., In addition to their duties “n respec
of irrigation management.

1.6 Measurers - Class-lil Government servants, bome on VXNV or "XV Irrigation”.

(1)

(2}

(3)

(4)

(5}

&)
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Dutles of @ Measurer are - ‘Where lhe crop areds under irrigation are
nal dermnarcaled, the measurers acting under the orders of the Section
Officar or the Sub-Divisional Officer are to actually measure tha irigated
areas with the help of cross staff and chain and to enter the measurements
with a rough skeich in the field book calied "Crop Measurement Book",
Every page of measuramenis in the field book shall be signed and daled
by the Maasurer taking the measurernants, Tha areas lo ba 0 measured
should be recorded cropwise; the caiculations (o find out each such area,
in group or In parts should be done and the actual areas should be worked
out by the meaasurers themselvas,

Wherathe sanctioned areas are demarcated and unitisad and the demarcation
skeiches are duly preapred and approved by the Sub-Divisional Officar,
the measurers have to take requisite coples thereof and have fo fillin ail
the requisite preliminary details therson, before they proceed for crop
mesasurements under the orders of the Sub-Divisional Officar, or the Saction
Officer. Unless they have doubts that the demarcation and the plols are
in any case disturbed on the site and such cases will be very few raguiring
regular measuremants as in [a) above, they shall gnly fil in the details
ol the plotwise crops and their areas on the backside of the form on
columns 4568 or 10 and put thelr dated signature below the entries.

It in any case, an unauthorised irigation not booked by the Canal Inspector
is noticad by a measurer he should immediately measure It and take it
an tha crop measurement book, with a simultaneous repart 1o the Section
Officer concerned. It will ba only after the personal Inspection and nguiries
by Sub-Divisional Officer, that such measurements can be confirmed.
In eass, those cannol be confirmed the Sub-Divisional Officer shall report
the matter to the Executive Engineer, who may issus orders to confirm
or cancel i as he deems fit.

After the crop-measurameanis work allotied 1o him, Is over, the measurar
shall prepare assessment papars in accordance with the programme and
orders Issued by a Sub-Divisional officer or the Section Officer.

Balore starding of measureameant work under the orders of the Sub-Divisional
Cificer, ha himsatf shall take for his guidance, a list of areas 1o be measurad
by him, in the beat or beats allotted to him by the Sub-Divisional Officer
of the Section officer. The Canal Inspectors need noi accompany him
al the time of crop-measurements.

The measurers shall also do, when called upcn by the Sub-Divisional
Utticer or the Executive Engineer, the work of demarcating and unitising

areas sanctioned under block system and preparing sketches thereof,
to the prescribed scale.
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1.8

=

(7) They shall also do such office work as finding out and keeping ready on
record, the acreages of various irigated crops, thelr assessment, etc. if
and when called upon to do so, by the Sectional Officer or the Sub-
Divisional Officer whan free from their work, specified at (g) to (h) above
they shall help the Sectional and Sub-Divisional Cfficer staff in thair work,
if and when the Sectional Officer of the Sub-Divisional Otficer diracts them
to do so.

(8} When on oui-door duly, the measurers shall submit punctually to their
superiors the dianes of their work.

Patkaries - Class-V Government servants bome on “XVII™ or "XVl lrrigation™.

(1) Patkaries ara meani 1o assis! Canal Ingpectors in-charge of heavier or more
important beats. They are 1o open and clase the oullets channets In the
beat of the Canal Inspector, according to the instructions of the Canal
Inspector acting under the orders of the Section officer. They are to go
round the fields under the irigation to see that the irigation is going on
in an arderly manner, They are to immaediately report to the Canal Inspector,
the cases of miguse or waste of water, if they detect any. Thay can even
hold Panchanamas subject 1o personal inspection by the Canal Inspector,

Keymen - Class IV Government servanis borne on "XVII™ or "XVl lrrigation™.

(1} The Keymean are 1o work direclly under the Section Officer. Their duties
are:-

(2} To open, reguiate and closa in each rotatlon and distributing channels
in a Seclion, striclly according o the orders of the Section Officer, La
according 1o the programme given 1o him by the Sactlon Officer.

{(3) To leave all the keys in the custody of the Saction Officer and to taka them
back to with his permission according o necessily.

{4) To note down In the gauge register the gauge readings of water cepths
In the 5.W.Fs. al the heads of each such channel prefarably between 6.00
a.m. to 6.00 p.m. at least once In a day | a second-time reading at about
12 hours interval may be insisted upon in the casa of important distributarias)
and to repor those every day 1o the Seclion Officer.

{5} To zee W the head regulators of the Channaels are working satisfactorily
i the gauge plates are infact; if the siiling chamber of the 3.W.F. is clean
and the pipes admit free flow of water into . Defects if any, to be
immediately reporied io the Seciion Officer.

(8) If and when the necessity arises and the above mentioned dutles permi,
to heip the Canal Inspector as would be directed by the Section Officer.
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{7) To camry with him -

() Authorised programme of rotational runnings of different distributing
channels in the seciion.

(b) An order book in which the inspecting officers may nota their ordars
and instructions,

(c) Gauge registers for noting down the gauges.

(8) When thare are no dutlas to be parformed as par (2) to (B) above, 1o
deliver local tapal of the Secfion Officer to the Canal Inspectors, villaga
officers, etc, away from Section Head Quariers.

1.9  The Canal Advisory Committees and Water Panchayat Commitiees are established
antha differant major canal systames for advising Governmani on the management
of the canal water. Tha construction and rules of business of Canal Advisory
Committees are specifled under Govemnment, |mgation Department resclution
No. CME-1081/(1902)IMG-3, dated the 17th march 1982 (in Marathi),

1.10 Duties of Fleld Officers in Vidharbha Region
Exscutive Engineer - Same as for Weastern Maharashtra.
Sub-Divigional Officer (Irrigation)-Bame as for Western Maharashira.
Canal Deputy Collector - The Canal Deputy Collector I3 a senior Tahsiidar,

posted to look aller one or more tanks spread over one or mora Sub-Divisions.

He Is subordinats fo the Executive Enginear. He has to discharge the following
duties:-

(a} To hear appeals under Sections of Irigation Act regarding main incidents
of irigation agreement.

(o) To accept Irigation agreameants as authorisad by the Execulive Engineer,

(€} To preside over the slection meetings of Irigation Panchayats and keep
waich of working of Panchayais In Ganeral,

{d) To check wet areas for purposa of Irigation agreemants,

(e} Tocheck i necessary the posifion and clreumstance under which unauthorisad
use cof canal water is made

(i To supervise the work of Irrigation Inspector, Amin atc. In raspect of timely
preparaton and submission of assessment papers at various stages.

{g) To check when on tours the working of Irrigation Panchayats in respect
of collection of Revenue and its remittance in the Govemnment Treasury
within reasonable period, issue of recelpts by Panchayats to the Irigators,
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elc. and to visit the villages In which the satisfactory colleciions are
raported.

irrigation Inspector - An Imigation Inspector s @ Senlor amang the Junior
engineers posted to each Sub-Division o assist the Sub-Divisional officer
(Irrigation) and Canal Deputy Coflector In discharging their dutles. He has
to perform the folowing duties.

(2) To acceptimgation Agreaments on authorigation by an Executive Engineer.

(b) To supervise the working of Irrigation Panchayats in respect of collection
and remittance of revenus issue of receipls eic. and bring to the nolice
of the Canal Deputy Collector which Panchayat, It is desirable that he
shoutd vislt in order to expedite colisctions.

(c) To preside over the election meeting of Irigation panchayats it authorised
by Executive Enginser.

(d} Te prepare preliminary report of authorised use of canal water if ha is in
tha vicinity at tha time of incidence.

{8) To inspect and report the areas in respect of which appications for
remigsion have been made.

Section (Subordinate) Office - Section Officer is in-charge of one Section.
He comes from Junior Engineer’s Cadre, His duties are as In Wastern
Maharashtra.

Amin - The Amin is a lowermost post in the administrative set up In the work
of lrrigation Management. He |5 directly in touch with the imigators and
Panchayats. He has fo discharge various duties concerning rrigation agresmants,
assessment papers and collection of revenue etc., which s given balow -

(a) To prepare kst of persons who are entilled to be eleciors from the village
at leas! once a month before the date of election and paste the same at
prominent places in the village. The names of the elected Panchas should
be pastad also at prominent places in the village by him. These names
should be communicated 1o the Canal Deputy Collector by him.

(b} To prepare detailed tracings from Patwari maps for the areas under agreameants

or likely to come under agreemenis and to collect maps already prepared
annualhy.

(¢} To prepare Khasra Shudkar, Ledger Kistabandl, Khatonl and Parchas for
assessmeant purposes.

(d) To measure areas on demand and parl areas under agreemeants on Form
‘A" (Nct enclosed).
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(8} To coliect the objections 1o the parchas served o the Irrigator for irrigation
under the agreements and submit them 1o the Section Officer for due
corraclions.

(Nl To receive watar applications for areas on demand and forward the same
to the Section Officer with recommendations.

{g) To report any misuse of canal water viz., unauthorised imigation or waste
of water to tha Saction Officer and Imigational Inspactor.

{h)"To roport the progress of collection ol revenue weakly with all relevant
details to the |rrigalion Inspector, while the collection of Irrigation revenue
in its progress.

(il To see that the revenue collected Is remitied to the Government Treasury
and repont to the Irrigation Inspecior it not dona.

Panchayat - Panchayat |s an elected body from the Village Chak or Mahal
under agreamenl. The number of Panchas in a Panchayal = fixed according
to the area in vikage, nomally the number is 3 including oma Sarpanch. The
Panchayat has to perform duties in respect of Irigation Management as
follows:-

{a} To compound offences as detalled under Sections 80 and 74 of the
Maharashtra Irigation Act 1678 and recever the amount from the affender.

(b} To distribute water so as to complete all irigation in the |urisdiction of
the Panchayat in an efficieant way.

(¢) To avoid misuse of water and report to Amin I any such misusa Is ocourred
anywhara,

(d) To show Kistabandi Khatoni to the irrigators, issue receipts and collect
tha jrigation revenua and remit the sama in Govarnment Treasury within
minimurn pariod from collaclion.

ie) To receive water applications for irigation on demand and forward the
gamea o Amin.

i To malntain the documents regarding proceedings of Panchayats,
compounding offences, Canal Revenue realised and remitied, Panchayat
fund etc., and

(g} To prepare and send applications for remissions in Form- X and send them
to Amin for lurther disposal.
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EXHIBIT A
(ANNEX XII)

FIELD ORGANISATION

Generally under a Managemant Circle, there are 4 to 5 Divisions of Irrigation Managemeant
gach covering a hectarage of 40 to 60 thousands of mixed irrigation. Under avery
Division there are generally 3 to 4 Management Sub-Divisions, each Sub-Division
dealing with 10,000 to 12,000 hectares of mixed irigation. Field organisation of a
Maintenance Divizion & given below !

Executive Engineer

| I I |
Sub-Division Sub-Division Sub-Division Sub-Division

Sections (3 1o 4)

l

Canal Inspaciors Mistrige and Muster Karkoons Measurers
Morms of Establishment for Irrigation Management Section

The following are the norms -

1. Category (&) . One or more irigation projects irrigating an area of
about 3,200 ha to 4,000 ha (8,000 to 10,000 acres)
of lands.

2. Category (B) .. One or more irfigation projects irgating an area of
about 2,000 ha to 3,200 ha (5,000 to 8000 acres)
of lands.

3. Category (C) . Three or more irrigation projects irigating an area
upio 2, 000 ha (5,000 acras) of lands.
Establishment for the Sections

1. Category (A)
1. Section Officer 1 Mo.
2., Section Karkoon 1 No,
4. Maistry and Muster Karkoon 2 Nos.
4. Canal Inspector i MNos.
5. Daftar Karkoon 1 No. for each 2.500 ha,
(B.250 acres)
6. Measurer 3 Mos
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7. Gauge Karkoon 1 No.

8. Messanger 1 No.

8, Patkarl 2 Nos.

10. Chowkidar o MNos.

11. Canal Chowkldar 2 Nos.

12. Canal Tapall 2 Nos.
Total for (A) 22 Nos.

2. Category (B)

1. Geclion Officer | Ma.

2. Seclion Karkoon 1 No.

3. Muster Karkoon 1 No.

4. Canal Inspector 3 Kos.

5. Measurer a MNos

6. Patkar 3 Nos,

7. Chowkidar for sach Projact Az per raguiramant

8. Aftandant 1 No.
Total for (B) 13  + Chowkidar

3.  Calegory (C)

1. Section Officer 1 No.

2. Section Karkoon 1 No.

4. Atendant for S.0. 1 Ko.

d, Muster Karkoon 1 No.

5. Canal Inspector 2 Nos.

6. Measurer 2 MNos.

7. Patkari 2 Mos.

B, Chowkidar (for each Project) As per requirement
Total for (C) 10 + Chowkidar

(Rel.Government, |. and P. Depariment No. EDC/1380/35453-1(5), dated 15th

January 1968).
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ANNEX Xl
(to Chapter 7)

LIST OF FORMATS FOR USE IN
COMPUTER-BASED MIS FOR OPERATION AND
MAINTENANCE ACTIVITIES

WATER ALLOCATION INPUT FORMS
* Inpul for Watar Allocation
WATER ALLOCATION OUTPUT FORMS
*  Water avaliabiity for canal systems
. Share of different canal Systems (Rabl)

. Share of different divisions of the selected canal syatem for preparation
of roster (Rabl)

*  Water availability for different canal systems (Kharif)
. Share of different canal systems (Kharif)
*  Share of different divisions of the selected canal system for preparation
of roster (Kharif).
CANAL OPERATION INPUT FORMS
One-time Input
" Area irrigated and recorded in the previous year (Division-wisae)
*  Armea irigated and recorded in the previous year (Channel-wise)
*  Division-wise data of water Input and expenditure for the perlod.
*  Channel-wise data of water input for the period
Recurring Input
. Input for water aliotted and supplied. (Division and Specified Channels)

" Input for irrigated area recorded area-khart (Division and Specified Channel.
wise)
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Input for sub-headwisa expanditura.
Input for targets for the season. (Division and Specified Channsl-wise)

Input for Area lrrigated Crop-wise and Revenue Assessed - Kharil (Divishon
and District-wisa}

Input for Area Imigated Crop-wise and Revenue Assessed - Kharif (Specified
Channel-wisa)

Input for Area Irrigated Cropwisa and Revenus Assessed - Rabl (Division
and District-wisae)

Input for Area Irrigaled Cropwise and Ravenue Assessed - Rabi (Specilied
Channelwisa)

CANAL OPERATION OUTPUT FORMS

-

Watar allotted, supplied and ufiized for wrigation (Divisionwise)

Water allotted, supplied and utlized for irigation (Specified Channelwise).
Exception Repon” for specilled channels schedulad o run bul not run.
Exception Report for specified channels - water delivered

Area Irigated and water depth obtained - kharif (Division-wise)

Area irigated and water depth obtained - kharif (Specified Channal-wise)
Area |rigated and recorded - kharl (Division-wise)

Arga Irrigated and recorded - Kharil (Specified Channel-wise)

Area irrigated, area recorded and water depth obtained - Rabi (Dhvision-
wise)

Area irrigated, area recorded and water depth obtained - Rabi (Specified
Channol-wisa)

Excaption Report for Specified Channels - Area recorded

Expenditure for Operation and Maintenance (Division-wise)
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Exception repart highlights achieverments,/shortialls in overall progress of area
irgated, revenue assessed, other imporant activities, behind /ahead of schedule
toenable devote necassary efforis o achieve largels;usually required by senior
management, say, Enginear-in-chief or Chiet Engineer.



Expenditure for Operation and Maintenance (Sub-head-wise)
Arga Wrigated crop-wise and revenue assessed -kharl (Division-wise)
Area Irrigated crop-wise and revenue assessed - kharll (District-wisa)

Area irrigated crop-wise and revenue assessed - kharif (Specified Channel-
wisa)

Area irmigated crop-wisa and revenue assessed - Habl (Division-wise)

Arga Irrigated crop-wise and revenue assessed - Rabl (District-wise)

Area lrrigated crop-wise and revenus assessed - Rabl (Speciied Channel-
wiga)

Exception Repor for specified channels - Area |rigated

Database Report on lrigated Performance for Canal System/Specified
Channels/Circle/ Division.

Database Report on Crop-wise Area Irigated - Kharil -for Canal System/
Specified Channel/Circle/Division/District.

Database Heport on Crop-wise Area lrigated-Rabl-for Canal System/
Specified Channel/Circle/Division /District.
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ANNEX XIV
(to Chapter 9)

AN EXAMPLE OF WATER USERS ASSOCIATION

It is in three pars :

3.

:  Guiding principles for formation of Water Usars Association
Draft agreement between Govi./ID and Water Users Association, and

Model bye-laws of Water Users Association.
I

GUIDING PRINCIPLES FOR FORMATION OF WATERS USERS
ASSOCIATION/ OUTLET COMMITTEES (OCs) :

Objectives : To camy out imigation managamant within the chak/outiet command

Formation and Meambaership

The Outlet committea will ba a committea raprasanting all tha irigators undar
a chak. Fiva irigators will be alacted every year from all the irigators to work
as membears of outlel committee, who will in turn elect one chairman from
themselves.

For getiing elected as membar of the outlet committes, the irdgator must not
be a defaulter, Ore irrigalor can contest for only one outlet commiites evan

though he may posses land in more than one outlet within the command of
game project,

Every banaficiary in the outist command of the project shall have right to
become the member of the OC In order to derive the full Irigation benefits
provided he Is not & delaulter but he will cease to remaln as a member of
the OC i he selis his land In the command. '

Business year, Jurlsdiction and Tenure

Businass year for the oullst committee will be from May 1 to Apel 30. The
elections for outlet committes shall take place not later than second fortnight
of April.  The jursdiction of an oullet committes wil be the command area
under the outlet and s tenure will be upto two years maximurn.

Source : Shri M.K. Narasimhiah, General Manager, Consuiting Engineering Sarvices

Pwt, (Ltd.), Sth Floor, Manjusha Building, 57 lsehru Place, New Delhi - 110 019,
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4. Functicns of the Committee

i

i)

i)

To frame the rules and procedurses for propar funclioming of tha Outlat
Committes.

To give concurrence to the proposed planning/layout of Water Course
(WC) and Field Channels (FC=) after suggesting the modifications, if
necessary, and 1o assist the deganm.l In the axacution of or undertaking
these works.

To take over from the department and maintain/rapair the distribution
system below outlet

iv) Te malntain the records pertalning to Irrigation, total water received in sach

vl

vi)

rotation including duration, areas under each crop grown, chak maps, etc.
for that outlet.

Tocollect all water applications and to submit them alongwith the inlormation
regarding scheduling of water releases to the ID/Management Committee.

To assist In following/implementing the irigation schedule of the outlet
and ansuring the completion of rotation In assigned time.

vil) To prevenmt unauthorized use of water, waste of water and to report the

cases of defaull 1o the ID/Managemen! Commities.,

viii) To monitar the Inflow from the chak outiet and In case the design flow

Ix)

x)

i8 nol received, the fact to be brought o the notice of the ID/Management
committee for immadiate rectification of the fault.

To lialson with ID/Management Committea on matters of irfigation schedule,
wator releases, unauthorized use of water etc.

To assist the I0/MC In collection of water charges from the irrigalors
promptly.

xlj To resolve all disputes regarding water use, distribution, conveyance, etc.

and seek ID/MC assistance if required to resolve the disputa.

MODEL STRUCTURE FOR WATER USERS ASSOCIATION

1. Management Commitiee (MC)

a)

B)
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Objective : Irmgation managament of the minor Ul such time that Water
Usars Association is formed.

Formation and Membership

The Management Committes will consist of :



d)

)

i

i

i)

Five members, elected from group of aligible irrigators, out of which
two each wil be from Tail and Middle ouilets and ona from head
outlet. The classification of outlets as tail, middle and head will be
done by the concerned EE well in advance.

The concerned Seclion Officer (JE) will be an ex-officio mamber of
MC. He wil participate in the commitiee proceadings but will not
have vofing right.

All tha eligible irrigators in the command or minor will hava the right
o vote to elect the members of the Management Commities. EE or
his nomines shall convene a meeting of all the eligible irrigators, with
a notice of not less than 15 days, mentioning the date, time and place
theraof for holding the elections of candidates for MC. The election
shall be made by majority of voles. The election officar incharge of
conducting the slection shall notify the resuits of such slaction on
the same day and communicate the same lo concemed oflicers/
agencies.

The fanure of each mambar will ba for a penod of 2 yearz ar unfil
WUA is formed. The Seclion Officer shall ensure that the office
bearers i.e., Chairman and Secretary are elected by the elected
members of MC within 7 days of holding the General Bady Election.

Business year and Jurisdiction

The business year of the Managament Committea will ba from May 1 of
aach year. The alactions for mambers of Management Commitiea will be
hald not later than second fortnight of April each year. The activities of
Management Committee will axiand over the entire command area served
by the outlet/minor.

Functions of Management Committes

The functions will be as follows :

)

io decide all the matters pertaining to release of waler Ino the mincr,
ihe rotation period, Irrgation Scheduling, discharges 1o be relegsed
In minor. The Management Commitiee shall collect the watar
applications from outlet committess! imigators and presant tham
to canal inspector/section officer, afler duly completing them.

To decide the crop pattern for each season within the approved crop
pattern for the three crop seasons (kharll, rabl and hot weathar), for
ihe command of the Project, their respecive areas, taking Ino
sonsideration the advice from Irrigation Department (ID) and Agricuiture
Department (AD) on the likely availlabilty of water, crop water requirement
of different crops, rfates of planiing and harvesting etc.
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wi)

i}

To frame tha rules In relation o perorming the varlous funclions of
the Management Commitiea.

To allocate water outiet-wise In every season, and 1o ansure no
unauthorized use of water and 10 prevent the wastage of water,

To coordinate the working and operation of outlet committees and
to keap lialson with them.

To assist ID in holding panchnamas elz. in accordanca with the rules
against those who commil such offences as are mentioned In (iv)
above.

To setile mutually the complaints arising in conneciion with the (i),
(I, i), (), () above and to communicate In writing their disposal
together with the complaints acceptance of such disposal 1o
concemed govemment officers.

Advisory Committee and Linkage of Irrigation Department with
Management Committee

The Irfigation Department officars shall provide all possible assistance
for amooth functioning of the MCs and nurtura tham till they are able
to form Water Users Association (WUA). For this purpose an Advisory
Committee (AC) consisting of MG,5D0 (ID), AD and AU representaiives
shall be formed which shall meet at least quarerly or if required by
MC earfier too. The AC shall provide required information and
advice /assistance to MC for optimum Irmigation managament.

lliustrative Role of ID Officers

)

)

i)

)

SDO 1o notity the classification of outlets as tail, middle and head
prior to the first irigation water releass.

The SDO shall notity the list of eligible lrrigators of the minar not later
than 15 days prior to issuance of notice for holding election.

80O to convena meatings of all eligible irdgators for electing members
of MC per Section 1(biiL

JE shall establish good working relationship with irrigators and motivate
tham io formn outlet committas.

The concerned Sectlon Officar (JE) shall work as ex-officic member
of the Management Committes and shall attend all the mestings of
Managerment Commities but shall not have voting right in the meetings
of the Managamant Commities.



GUIDING PRINCIPLES OF WATER USERS ASSOCIATION (WUA)
b Formation of WUA

The WUA can be lormed for a particular minor when mora then one Outiet
Committees resolve to associate themselves to form WUA for improved
irigation management. However, the 10 shall agree to defiver water on volumetric
basis only whan occupiers of not less than 51% of the lands or not less than
51% of the holders or the occupiers of the lands from that particular minor
show their consant to take water on payment of volumetric basis. All the outlet
committes mambers will be the membars of the WLA General Body, and will
elect a Management Committes from themselves to manage the affalrs of the
WLUA,

It there are more than one village In the command of 8 minor, then separate
Waler Users Associations (WUA) can be formad for each village which will
than constitute a single WUA at the minor leval to deal with all the matters
of the particular minor with 10, AD and all other allled govt.departments and
insfitutions, However, care will have 1o be taken io sae that formation of such
separate WUA is practicabla from the poirt of view of distribution of water
among the different WUAs. No WUA will ba formed if the area served by tha
WUA s less than 20% of the total command or 100 ha. whichaver is amaller.

2. Objectives
The main objectives of the WUA shall be as foliows :

| To recelve the aftccated quantity of water at the measuring device and
to arrange its distribution among members for imigation purposes.

i) Te rescive compiainis, if any, regarding distribution of water
i} Te faclitate dissemination, among the members, the information/latest
technology to be provided by Govi./AD regarding the proper and suitable

cropping pattarn that can be adopted and their reguiremant of watar,
seads, fertilizers and all other nacessary inputs.

Iv] To maintain the entire distibution system Including all water courses/fleld
channsals under the jurlsdiction of the WUA,

a. Business Year and Juriediction
The business year of the WUA will be from May 1 of each year. The slaction
for the vacant posts of members of Managemen! Commitlea shall ba hald not
later than the second fortnight of Aprll each year.

The jurisdiction of the WUA will sxtend over the entire command area served
by minor.

A-149_,



4,

Management Committea (MC)

The number of members of the Managamant of tha WUA will depend on the
total number of outiet commillees (Say 1/3 to 1/5). The minimum nurmber
of the members of Management Committee being five and maximum limited
to seven. The Chalmnan of Cutlet Commitiees shall not be eligible 1o contest
for the Management Committee of the WUA/MWUD. A member will cease 1o
ba a membar of managemeant commitize for two years If ha losas his status
as bonafide irigator,

The members of the MC will elect, by majority vole, as soon as the election
of members are over, onea Chairman and Secrelary from themselves. The
tenura of Chairman and Secretary of tha MC will be for two years. Tha tenure
of aach membear aof the Managemant Committaa will alzo ba two years. Abaut
half of the mambers shall retire in rotation sach year. Elections will be held
each year for the purpose of filling such vacancies. In the first year of formation
of this WUA about hatf the numbear of mambers in the ordar of parcentage
of votes secured (voles secured,/total number of voles polled) will be appointed
for two years and the rest for one year. An outgoing member shall not contast
again before expiry of ona consecutive term.

Functions of the Management Committee (MC)
The functions of the managing committaa will ba &8 follows :

i To dacide all tha policy mattars of tha WLIA from tima to tima and to frame
rules to pedorm all functions of the Management Commitiea.

i} To enter into an agreement with Govt. /irrigation Department, for securing
irigation water on volumetric basis,

I} To decide the crop patlen for each season for the command of the minar
within tha approved cropping paftern and thelr respective areas taking
inlo considaration the likely availablity of watar, crop waler requirement
of different crops, dates of planting and harvesting afc.

v} To decide the period of imigation to be allofted to each outlel, the rotation
period and the discharges to be let in the distribution system.

v} To allocate water outletwise in every season.
vl} To maintain the entire distribution system in good working candition.

vil) To keep llaison with tha outlet committeas and with any other commiftess/
groups/individuals Tor meeting the objectives,

vili) To decide the service charges, over and above the waler rates fixed by
Govt./ID, 1o be charged from mambers/non-members of the soclety and
alzo to share the profit amongst members.
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ix} To frame rules of business of the WUA for camying out all the executive
functicns as and when required,

¥) To peromn any or all functions in furtherance to the objective of the WUA,

xi) To recelve grants from GoviID for the maintenance and special rapairs
of the distibution system and execule such works also.

DRAFT AGREEMENT BETWEEN GOVT.ID AND WATER USERS
ASSOCIATION

Agreament betwean Pramukh Paniwatap Vywastha Sahakarl Sanstha, Outlet/Minor
and Govt. of (Imigaticn Department], for Irigation and Water Managemant,

Executive Enginear, Project Division jon behalf of Governor of and Chairman of

{Registration Mo, dt. | on bahall of the Assoclation
have entered into this agreement at on g
As per this agresment, command area of village on Dy. Minar

of Canal of Project, is handed over 1o above society for the
period of agreement for managament ( Command area map |s attached), However,
ownearship af Dy./Minor along with OFD struclures and land acquired for the waler
delivery system and all works executed through Govt. funds will ramain with gowvernment.

To achieva tha objectives, terms and condilons of this agreamant are accepted by
bath the paries. These terms and condilions can be modified with the consent of
both the parties.

1. Objective of the Agreement

Tha main objective of the Government behind this agreement is to utilise the
avallable water to crops as per crop water reguirement and to Increase the
crop production and Increasing farmers padicipation in irigation water
management.

Aules, regulations, objective and line of action for tha Association will be as
undear:

(&) Minimum 2/3 area of concermnad Minor shall be under command of Sociaty.
DOut of total beneficlaries 2/3 beneficiarias shall be members of Association,

B) Government will supply water on volumalic basis at the minor head and
the same shall be distributed by the association to all members and non-
mambars In proportion of thelr crop area, and economising the use of
watar and thersby meking profit.
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{C) Fleld channel, Field drain, Minor and structures thereon in the area of

operation of the Assoclation shall be reguirad and maintained by the
Assoclation.

(O} Beneficlaries shall be trainad in latest technology In water management
ior economic and proper waler use.

It any objective other than above & 10 be Included by the Association,
Govemment will have no objection to include it. Howevar, these shall be
got approved from Government and if any objectives affects main
objective,then these will be cancelled autornatically. This provision needs
o be made in the by laws of the sodety.

2, Right of Water

(8) In each season water will be supplled to soclety at Minor head on volumeatric
basis(This will be regulated as per condition No.2 (d) below.)

Kharif - MCM
Rabi - MCM
Hat weather - MCM

i during any of tha threa crop seasons tha sanctionad quantum of water
s not to be fully utiiead, Association can be parmitted to store this balance
guanrtum within the command of water, However this waler can be used
for crops other than boropaddy and ofher perannial crops and this water
shall be utillsed only in the command area of the Association.

It additional quantity of water is required by the Association in any of the
saason, the same can ba considerad, but Govl. is not obliged for s
sanction/or give reasons for non-sanction of such addiional allocation.

(b} After utilising watar allocated for each season, as mentioned in 2(a) above,
if extra water is demanded by the Association and sanctioned by Govermnment,
than for such extra water, extra charges will be levied at the rate prescribed
for respective seasons, If pre-soaking watering is given for a crop prior
to beginning of season. If water Is glven after completion of season, it will
be charged at the rate flxed for the next season.

{c) Right is reserved to sanction/or reject extra dernand of water. After taking
into consideration actual availability of water, extra water can be sanctionad

and i dua to any reason, Governmant is not able to sanction such axtra
watar than Government will not be responsible for any loesas.

{d) i inany of the year water available at the head work (s less than the quantum
of water mentionad in (&) above it will be proportionately reduced. Intimation
regarding the same will be given al the beginning of each season.

{8) After this agreement comes to eflect, if the Government accepts or
decides to change cropping patiemn, same policy will be applicable to
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command area of Association and accordingly sanctioned gquantity of
water mantioned in 2{a) above will ba changad.

(i W any member of the society has sold his land, his membaerghip will be
automatically cancelled and new ownar will be eligible for membership
of assoclation.

(@) For each season, rolation programme in canal will be published and will
be given io association 10 days pror to beginning of seascn.

Accordingly in sach rotaflon whan and how much water will be taken and
how it is plannad 1o be distributed amongst members ghall be Intimated
by the Association to concerned canal officer prior to commancamant of
rotation. Name of the concerned canal officar will ba intimated to the
Association by the Executive Engineer, Division, within 10 days of execution
of the agreement. Record of water use will be maintained jointly by the
Association and concemed canal officer. Tha Association cannot take
waler excepl during rotation.

() All beneficiariesinthe command area of Association have right for membership
of Association. Each member has right for taking water in each season.
If some members do not take water or take less water then Association
has right 1o disiribute this water to other mambers.

Governmant will hkave no restriction on the cultivation of any particular crop
by the members ol the Association. However, Governmant resarves the
right to prohibit boro paddy and perennial crops to avold water logging
of lands. From this point of view, Assoclation shall take care that the
water table shall not risa within 3.0m from G.l. If it is noticed that waler
lable |s rising beyond this limit, Government has right 1o reduce waler
supply to the Association proportionately. Governmant will not be responsible
fnfnnzrnunwhﬂg o the Association if action Is taken on the above
grounds.

(i) Water will ba supplied to the Association only for irigation purposes. If
weter is required for any Industry, then the Association shall give separste
demand for the same and will have to oblain separate sanctlon for the
same.

3, Terms of Refersance

{a) If due to topographical limitations water Is not supplled to some areas prior
to this agreemant (this also Includes uncommand araa) of flow irigation
and If such area is to be included In the command area of the Association
for Imigation, subsequent to the agresmant, water can be sanctioned for
such area 80 as 1o encourage utilisation of avallable irfgation potential.
Howsver, such quantum of water will nol be more than 5% of quantum
mentioned in 2(a) above.
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{b) Assoclation has right -to declde different water rales for non member
farmers and members of the Assoclation and accordingly the Association
has right to recover higher waler charges from such nan-member farmers,
However, the additional rate shall nol exceed 30% of the rate applicable
to members of Association.

(c) Water rale and cess on that will be fixed by Government from time to time
for volumetric waler supply for irrigation.

Until further orders these rates will be as under :

Kharif - Ras. Par MCM
Rabi - Rs. Per MCM
Hot Weather - Hs. Per MCM

Where water Is not taken on volumetric basis the water charges will be
worked at the water rate and cess lavied by Government per hectare and
if this amount ig less than the amount worked out &t volumetric rate then
amount will be recovared as worked out at rate per hectare. Howaver, if
this amount iz more, then, recovery will be affected at volumetric rate.

After the agreement is signed, normally rates will be reviewed every two
years and i any change is decided, the same s applicable.

4. Right of Members

In tha command arga of the Association land ownar o tenant can bacoma
maombear of Association, howevor, hiz name must b on the revenue record
of 67% of thal land.

Member shall apply for his waler demand fo the Assodciation in prescribed
form and the Association is bound to Inform decision on swch demand in
suitable tma limit, after consideration,

Each member has right to get water in each rolation from the guota given
to the Association by Government for each season as per policy decided by
the Association. Under no clrcumstances number of actusl water utllising
meambers (Nos) and area of actual Irrigation (ha) on thl Minor al the time of
agreement shall be reduced. Il it s reduced, Government has right to stop
tha water supply.

5. Recovery of water charges

Government will supply water to society on valumatric basis at the outlet Minor
head as per sanchon.

For the quantity of water supplied, bill will be prepared at the rale mentioned
in para 3ic) above for each season and will be sent to society on the dates
as indicated in tha statement bDeiow :
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(a)

(b)

Statement showing water charges and recovery dates :

Sr. Description Kharif Rabl H.W.

NO. season §8as0Nn  Season

1. Date for sending bill to 30th 15th 15th
Association by Gowt. Nawv. Mar. Aug.

2. Date for payment of bill by 18t 1st 1st
Association to Gowt. Feb. May. Oet.

3. Date for payment of bill after 3Mh d1st J1sl
which 10% surcharge will be levied April July Dec.

The date for payment of bill 1o Government is menticned at Sr.No.2 in the
above statement. If the Association pays the amount of bill before that date,
5% discount will be given. Similarly, if the amount I8 not paid bafore the dates
mentioned at Sr.No.3, 10% surcharge will have o be paid by the Association.
Government has right to stop waler supply to the Association if water charges
of the season are not paid within date stipulated by the Imigation Departemeant
after the expiry of the dates at Sr.Mo.3,

Repairs and Maintenance of outiets & minors

After execution of this agreament and before starting of water supply Minor
and structures thereon and outiets of the command area under the Association
will ba jointly Inspected and repairs will be carfed out at Governmant cost
as per joint decision. After such repairs, the Assoclation will be given assurance

that desired carmying capacity s available in the systern after actual joint
inspection.

It will be the responsibiity of the Association to repair and maintain the Minor
in the command. For this, Govarnmant will glve As. o the Assocation.
Review of adequacy of this fund shall be after every two years. Following ltems
are covered under meaintenance.

(I} Maintenance of Minors.

{il To keep service road and Inspection path in good condition

(lify To remove grass, shrubs and rees

(v} To keep struclures In good condition

{v) To keep oullet gates and sills etc., in good condition.

NOTE : If the maintenanca Is not properly done, Gowvi. has right 1o stop the

water supply or carryout repair worke on behall of Association and recover
the cost from the Associalion giving 15 days nofice.
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Repairs and Maintenance

Field Channel (FC) and Field Drains (FD)

Afier execution of agreement with the Association and prior 1o giving watar
supply, field channets, field drains and OFD structures In command area
of the Assoclation will be inspected |ointly and the repairs as per mutual
decision be camied out at Governmant cost and after such repairs, the
Assockation will be assured that desired carrying capacity is availabla in

the system, after actual joimt Inspection

Responsibillity of subsequent repairs and maintenance of FC, FD and OFD
structures in the command arsa of the Association will rest with the
Association and no funda will be given by Gowt. to the Asaociation for the

same. Governmeant will have right to stop water supply il proper maintenancea
Is not done.

Following Items are Included In mantanance :

To remove silt from FC and FD

To keep service road and inspection path in good condition.

To ramove grass, shrubs, trees

To keep OFD structures in good condition.

To keep cutiet gate and sills in good condition.

Government will have the right to stop water supply or camyout repalrs

on behall of the Association and recover cost for tha same, i proper
maintenance is not dona.

Extra Facility for Encouragement

For achieving the objectives viz., utilizing all the avaiiable water In proper
mannar, controlling unauthorized irrigation, supply of water on meadmum
command area for encouragement of the Assoclation, as following special
facilities will be piven to the Association Il reguired :

(@) Fund facilities If recaivable from Gowt. of India, Werld Bank or from any

other source for astablishing WUAs, such assistance will be mada availlable
to the Association.

Managerial subsidy will ba given
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10,

11,

12.

{b) Services ol one Canal Inspector for water supply and managemant of the
command can be made available to the Association for maximum 3 ysars
after awecution ol the agreement at minor leval,

During this perod, canal Inspector will wark under the direction of the
Association. His pay and allowances will be borne by the Gowt. and this
amount will be parily adjusted from the management subsidy payable to
sociaty as per rula B{a).

Irrigation from percolation/leakage

if water is used from the percolation/lsakage from distributary/mincy and
drainage scheme in the command of the Assoclation water charges will not
be Imposed. However, the Association will have no right on the percolated/
isakage water from main canal and water In drains/nalias.

Rights of Government Officers

Concermnad canal Officer has righl to sse that the conditions mentioned in the
agreament are properly implementad or nol and Inspect the system and
command area of the Asscciation at any lima. Inspection of working record
of the Association will ba carrled oul by the concamed canal Officer from time
lo tima in a yaar and the Association is responsible for compliance of parmiis
contained In the inspection report.

if there is any dispute regarding various provisions made in thia agresmant
betwaan the concemed canal Officer and the Association, then a dedision given
by the Government Is final,

This agreamant will ba in forcs for flve yaars from the date of agreament whether
same s to be axtended or not will be decidad by both the concerned parties.

Provisions In this agreamant will be reviewed after expiry of 3 years to decida
whether any changes are required including continuance of the Agreemant.

There will be one representative ol Govesrnment as standing honorary member
on the Executive Committee of the Association,

MODEL BYE LAWS OF WATER USERS ASSOCIATION

The name of the Association shal be water users Association. The registerad
address of the Association shall be at Vilage/Taluk /District.

Any change in the address of the registerad office shall be notified to the District
Ragistrar, Cooperative Soceities within 30 days of such change.

A-157



4.

The area of operation o! soclaty shall axtend to

Oblectives

The main objectiva of the Association shall be o evolve and execute a need
oriented eguitabla system of utilisation of water resources at outlat level In
acordanca with the principles of cooparation so as to improve productivity
of agrculture in the area of operation of the Association and will undartake
following functions :

i} To oblain land and 1o plan, design, construct and maintain well/ponds,

water channels elc. for ensuring fimely and adaquate water supply to the
members.

i) To arrange for eguipmants, machines, tools, pumps etc., required for
maistenance of water resources under control of tha Association,

iiiy To work out systern of distribution of water resources by fixing up turmns
among beneficlaries and by underaking Warabandi system.

W) Te prevert wastage of waler and to see lis proper utifisation.

v) Te fix water rales to be charged from members and to ensure timealy
recovery of the same and remitance 1o the Governmeant.

vi) To take steps for carrying out technical improvemeants in irfgation systam
under [ts charge in accordance with the suggestions of Irmgation Deparimant.

vil) To raise funds required for efficient conduct of business as per bye-iaws.

viif) To make arrangaments for supporive sarvicas and inputs Including agricutiural
extension activities, bolth during pre-irigation and post-imigation for betier
producthvity.

ix) To make amrangements to impart cooperative education and betier water
managamant aducation to tha members.

¥} To undertake other aclivities to encourage mutual help & cooperation
ata. in the matter in farming particularly for the supply of water for agriculture.

xl) To create spirit ol cooperation and self-raliance among the members.

X} To undertaka schama for supply of drinking water 10 the mambers wilh
approval of general meating and any other activity which may bé Incidantal
fo any of the above mentioned functions.

Membership

Il Any owner/cultivator/permanent tenant/protected tenant in the area of
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5.

i)

operation of the Association and who has agreed to take water for cultivation

under the scheme of water supply of the Assoclation can bacome member
of the Association,

To be admitted as a member of the Association the applicant should fulill
the eligitdiity condition under bye-laws No.5(1) and shall make appliction
in writing and ghall purchage atiaast ona ehare of Re.50/- and pay entrance
foo of Ae.1 provided thal those members who have signed an application
for registration of the Asscciation shall be exempied Irom making a fresh

application In writing and they will ba deamed to have become members
ol the Association.

Power to admit mamber or refusal there of shall vest in the Managing
committee of the Association.

v} Any dispute regarding refusal of membership will be referred to the Dist.
Registrar/Asst Registrar, whose decision shall be final and binding on
the applicant and on the Association.

v} It any member of the Association has sold his land his mombership will
be automatically cancelled and the new aowner will be eligible for membership
of the Association.

Funds

The funds of the Association shall be raised in the following manner :
By Issue of shares

By deposita

By raiging loans

By gitts

By

ontrance feas

By Gowvt.contribution

Share capital

a)

b)

)

dj

Authorised share capitai of the Association shall be Rs. consisting
of shares of Rs.50 each.

The full value of each share shall be pald by the holder at the time of
getting the share. The genaeral meeting of the Association can fix not maore
than two instalments in special circumstances.

The Association can accept deposits-cum-loans, at a rate of Interest as
decided by the Managing Commitlee subject to maximum of prevailing
rate of interest charged by banks.

The maximum borrowing power of the Association shall not exceed 10
times the authorsed share caphal,
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o)

a)

h)

The Association shall issue share cedificate to sach member for tha shares
subscribed by him.

No member shall have claim on any share or interest from the Association
exceeding Rs.1000/-.

Any share held by 8 member of the Association can be translerred to any
other member alter ona year only. But no such transfar shall be valid other
than under bye-laws MNos (1) unless tha name ol the member who has
purchased the share Is entered in the shara transfer register and a fee
of 256 paise is paid for each shara.

Any member of the Association can appoint his legal successor for full
or part of the share held and change if any in the appointment or cancellation
of tha appoiniment of the successor can be made by payment of fess of
25 palse per share to the Assoclation.

The share of the deceased mamber can be transterad 10 his legal nominaa
provided that such nominea has become a member of the Association,
as per provision of bye-daws.

The Association shall maintain one share register as per prescribed
proforma undar cooperative societies rules.

i General Body

i

i)

The first general body mesting shall enjoy all the powers of the annual
general meating given in the byelaws,

The General Body shall consiat of all the eligible members of the Association.

B) The Ganeral Body of the Assolation shall be supreme authority. it shall
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have the foliowing powers and functions:

a) To elect the Managing Commitiee a8 per the rules prescribed for the
cooperative societias.

b) To approve annual accounts le., income and expenditure statement,
profit and loss accounts and balance sheet for the previous cooperative
year,

c) To approve annual report of the Assoclation submitted by the Managing
Committes.

d) To consicer the audit reporl and approve rectification report on audit
objections as prepared by Managing Committes.

@) Tooconsider annual budget and programme of activities to be undertaken
by the Association during the naxt year.



i)

vi)

N To fix limit for -borrowing and deposits fo be obtained for expenditure
for supply of canal water elc. subject fo the bye-law No.3

g) To parform duties prascribed in these bye-laws.
h) To fix water rate and crop pattern.

iy To fix the rotation{as per Govt. policy).

I} To fix epecification of land for supply of water.

k) To give consent to the contribution and fines lavied by the managing
committes,

I} To fix terms and conditions for supply of bulk water and to make
amendmeant In the same from tima to time,

m) To approve disiribution of profit.
n} To dispose of othar mafttars conceming fha Assoctation.

The special General Body meeting shall be called within ane month from
tha demand of majority of the Managing Committee mambers or by writtan
demand of one fifth of its members or by the order of the District/

Assistant Ragistrar or by the order of the Federation of Water Users
Association,

General Body meeting called according to the provision of the act, rules
and bye-laws shall resolve matters by majority votes. The voting shall be
done by raiging hands or through ballot paper. The president shall have
powar of casling vota In casa of aquality of votes whan tha veting Is dona
by raleing hands or by ballol system. Each mamber will hava a right of
one vole Irrespective of the share held by him.

Two fifthe of the total members shall form quorum for the general body
meelings. I thers i& no quorum on the day of mesting, the mesting wil
be adjourned for saven days and If there Is no guosum In the adjournad

masting, the mesting will be conducted without reference to quorum and
will transact the business.

vil) The notice of ten days for annual general body meeting and seven days

for spacial general body meeling shall ba given 1o the mambers.The
date,time and the places of the meeting and the agenda will be specified
in tha notica,

viil) The circular/information of the General Body meeting will be sent as undar:

&) by beating of drum wn the area of operation of the Assoclation.
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b) by passing the noice of the general body meeting at the common
place of the area of cperation of the Association.

¢) by circulating the information book and taking signatures of the members
on the Circular Book.

d) by sending the notice under the postal cerificate.

k) The Chairman of the Committes will preside over the General Body meeatings
of the Association. In his absence of In his unwillingress 1o presida, tha
president will be elected from the members of the committes present.

¥} The Chairman has right to postpone the meeling and fix the date of next
meating, with the consent of the Ganeral Body. Bul the meating 1 held
shall fransact business of the uncomplsted items and no new items shall
be taken up In that meeling. If the meeting is proposed after 21 days or
mora a fresh notice will be issued as in case of original meeting.

wl} The Association shall affiiate Healf with the central financing agency.
Special General Body Meeting

During the period of execution of on-farm development works, the Managing
Committea shall call for special ganeral body meeting every month.In such
special general body mestings, a brief note on the progress achieved shall
be placed for perusal and approval of the Geneal Body besides tha following:

a) The datais of expenditura incurred on each members land.

b} Detalls of loan [amount sanclioned and recelved) from the financing
agency.

c) Any other suggestions shall be examined and given due weightage.

d) Special Annual General Body Meeting shall be held on the requisition of
the Chalrman/Managing Committee Members fwritten requisition received
from 1/10 of members by ghing 21 days notice. Such meeting shall be
held within 40 days from the date of requisition.

Managing Commitiee

i) The Managing Committea will consist of 7 members and 4 mambers wil
form quorum for conducting the meeting.

ii) The Managing Committee elected in the Annual General Body mesting
shall function fill the next cdmmiitee is elected. i any member of the
managing committea expires or lor any other reasons vacancy oCours,
the same will be filled in by co-opling members,
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)

vi)

The committes shall slect chairman from s membaers. The Chalrman will
preside over the meeting when he is presenl. In the absene of the Chairman,
members present in the meeting will elect the chairman.The chairman will
have a casting vole in addition to his own vote.

The Cormmittes will have full right fo conduct the business of 1he Association
as per the bye-laws and directions given in the general body meeling.

Managing Committea will meet as and when required for disposal of
buginess. There shall ba atleast one meating of the Committes In each
month. However during execution of on farm development warks the
committee shall meel atleast onca in a week.

Defaulier member has no right 1o ba alected as chairman or 10 be conlinued
in the Managing Committes.

vil) The Managing Commitee Member will be liable 1o be dropped i he remaing

absent in the three consecutive Managing Commitiee Mestings without
notica.

wvill} The Managing Commitiea Mambars will not remain present or vote during

ix)

)

)

the discussion on the matters of thelr perscnal interest and cannot vole
in the matler.

Even if the appointmant of tha commitas or is members it found defactive
|ater or, the business transacted by them shall ba legal a8 though committes
and its members had been proparly appainted.

Mo fee shall be paid to members of the Managing Commitiee, They will
work hanorarily.

The funclions of the Committee shall be as under :

al to appointment, to ramove, fo punish Manager with the consent of the
District/Assistant Fagisirar

b} to dispose the applications for admission of member.
¢) to borrow loan and o accept deposits.

d} to raigse funds on the property /securty of land of the members of the
Association for construction of field channel, as per the scheme underiaken

to supply water for imiglion.

g} to fix rale of supply of water in consultation with officars of the Irigation
Department ar.d to recover the water charges.

f} to accapt and approve the forms of demand of canal water.

gl to examine the accounts mainiained by the Manager and Treasurer
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h) to take sleps lo recover dues ol the Association from members.

i) 1o approve running expenditure, accounts and cash of the Associatiol
and do such othar works.

|| to see that the cash bock of thea Assoclation s written every day and
it is signed by ona of the committes members dally.

k) to hear complaints and dispose them off.

i to arrange o get insured the property of the Association.

m} o appoint other exacutive siafl (except manager) and to fix their
remuneration and to remove or 1o suspend them.

n) to call the ganeral body meeting, within 15 days from the date of orders
issued for suspansion of the Manager, according to bya laws to recommand
to the general body meeting 1o suspand the manager and 1o appaint

a substitute temporarily in his place till final decision is taken in the
matier,

@) to appaint any number of sub-committees for smooth working of the
Association.

p) o consider application recelved for extenslon of repayment loan and
to recover dua instalment of loan from the member,

Q) to prepare annual repor, balance shest and work programma for tha
next year and 1o put before the General Body Mealing.

r} to entar Into all the contracts on behall of the Assoclation and to
datermina the terms and conditions theareof.

§) 1o prepare rules and regulations for working of the Association and
make addiion and alteration In the same and to Implement them,
provided such rules and regulations are approved by the District/
Assistant Registrar in advance. No such rules shall be Implemaniad
unless thay are approved by the District/Asstt.Reglstrar.

) to compromise all claims of the Association or to refer such claime

to erbitration. The compromise for demeand exceeding Rs.500/- shall
be made with the approval of the General Body.

u) 1o call all the meelings including special General Body Mesting as per
provisions of the bye-daws of the Association.

v} 1o supply proper books for record of minutes of the meelings, preparation
of notas as per the directlon of Genaral Body Mealings and to enter
all transactions of accounts and business elc. of the Association.
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w) to take securities from the siall including Manager who handie cash,
stocks and securities of the Association as per the amount of securities
decided by the District/Assfl. Registrar.

¥} to construct tanks, ponds, fleld channals and maintain them In good
condition as per declsions of the General Body.

yl to sea that water is supplied properly and timely to the members, no
member harasses other member, hear complainis and disposa off
thesa complaints suitably.

z) to see that the charges for water are recoverad in time in case of default
to take necessary action to recover the dues alongwih land revenue.

z.1)to exacute contracts or agreamants with the owners of land for water
COUTs®.

Z.2)i0 take such actions as directad by the General Body Meating.
z.3)to undertake all those functions which fulfill the objective(s) of the
Association or for the fulfiliment of the objectiva(s) fixed by the General
Body.
Duties of Chairman

In addiion to the duties prescribed under these bye-laws slsewhere the duties
of the Chairman shall be as under :

) To get the resclutions of the Managing Committee executed through the
Manager/Seacretary.

iy To supervise the work of the Manager/Saecretary.

“iify ¥ it s decided 1o keep cash (with Chalrman or other office bearers of the
Association other than Chairman) in order to meet axigancies, to sas tha!
tha cash exceeding the limit prescribed is cradited in the bank atieast once
in a month,

v} To check the slock at lsast onca in a menth and 12 sign the stock ragister.

¥) To sea that the works of the soclety 1S conduclad as per cooperative
socleties Act, rules, bye-laws and the resolutions of Genaral Body Maating.

vi) To get the discrepancies of audii memo ingpecticn memo and visit memo
attended to in time,

vil] To arrange to supply all the information required by the department and
the bank.
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Duties of Manager

The Manager will work under the control of the Managing Committee and his
duties are prescribed as under :

)] To call General Body Meeting, Managing Commitiee Meeting and to
remain prasant in such meatings and 1o record proceadings of the mastings
In the respactive proceedings books.

i} Tokeeprecords and books and registers as prascribed uncertha cooperativa
society rules, bye-laws and as per direction of the District/Assistant Regisirar
subjact to such modifications which are necessary according 1o the Managing
Commitee and to prepare balance sheets, other documents and lo issue
recaipt pertamning to the fransactions of the Association.

iy To do the comespondence work of tha Association.

) To secure expendifure and to recover tha dues as per the directions of
the Managing Committes.

vl To see that the machinery and other equipmenis of tha Association ara
kept in working condition and to keap them proper for day to day use.

vi) To get the spares of the machinery repiaced ar repaired with the sanclion
al the Managing Committea as and when necessary.

vil) T guide the paid stall of the Association and to ksep walch and control
on thelr work,

viii) To do all other work entrustad by the Managing Committee, The Managing
Commitiee is empowered 1o enfrust the work 1o any other person In the
absence of the Manager. The cash recelpt will be signed by one Managing
Committee Member along with the signature of the Manager.

ix) The Manager should have the cooperative iraining. In case he Ig not trained,
he should be sent for training when instructed by the Disirict/Assistant
Registrar. He will have to give an undertaking 1o undergo training within
a time kmit at the time of joining the service.

Distribution of Profit
Tha net profit will be distdbuted as under :

i) 70% of the net profit shall be distributed to the mambers in preparation
to the use of water and the water charges paid by them to the Assoaciation,

i) 10% of the net profit will be paid &8 bonds to the paid staff of the Association
but the amount of such bonus payable to each stal member of the
Associafion may not axceed one month salary.
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i)

10% of the net profit shall be utilised for public wellare or chantable purpose
as may be dacidad by the Managing Commiltes and for 1he functions
as prescribed In the Dye-aws.

v} 10% of the net profit shall be credited to cooperative propaganda fund.

Recovery of dues of the Assoclation

a)

b)

¢

d)

a)

gl

h

Any dues of the Association from the members or past membears shall
be liable 1o be recovered from the Investment in the share capital of the
Association of the members or any inerest due 1o the Association from
deposits or any amount of dividend/bonus payable to the respective
member or past member,

The due date for payment of duas by the mamber 1o the Association can
ba axtended by the Managing Commitiee subject to the provisions of bye-
laws. The Managing Committee can demand a surely of the member in
addition to the undertaking that in case the dues are not paid by the
membar within six maonths from the due dale of payment of the dues, the
Association may take appropriate action to recover dues.

The advances for the members of the Association on the security shall
not be more than five times to the pald up share capital of the member,
The advance prescribed under the bye-laws will be the personal responsibiity
of tha mamber for reapayment of advances or dues.

Extension may be granied by the Managing Commiitee only upto a perlod
of one year subject to the provisions of bye-laws. Exiension above one
year will ba granted by the General Body or if the Assoclation Is a borrower
of the central financing agency, then the approval of the financing agency
shall be obtained.

Notice shall ba Issued to the defaulter and his surietiss whers no axtension
of tima for repayment of advance or dues is given to the member. The
limit for repaymant prescribed in the notica shall not ba lass than ana month
or mare than three monthe. In casa the amounts cannot ba recovared within
the notice period, the managing committes shaill go for arbitration.

The Managing Committea has a right to recover the dues partly or fully
from the sales proceeds of agriculture produce sold by the member
through the Association.

The rate of Interest on advance of loans may be alterad with prior approval
of the central financing agency, but the rate or such interest shall not be
more than 3 percant of the lending rate of interast of the cantral financing

agency.

Il no repaymant i made on the due date of repayment of loan or instalment,
a penal Interest will be charged from the date of repayment of instalmant
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at the rate of 5%. No penal interast will be recoverad from the defaulters
without the approval of the General Body.

[} The Managing Committea will frame rules for acceptance and ramittance
of daposits and also fix the rate of interest, bit such rate of interast shall
not be more than 2 parcent of the rate of interest of deposit of tha cantral

financing agancy.

Reserve Fund

The amount of entrance fees and penal interest shall be carried to the reserve
fund, The amount mentioned under ftam 13(ii) & (iv) as also any amount not
specified under the bye-laws for investmant will be coverad to the resarve fund.

Cash and Securities

The limit of cash to be kept In hand, securlty, thareof, the maintenance of books
of accounts and responsibility therect shall be fixed by the Managing Commiites.

Change of name of the Association, Rules and Regulations

The Asscciation may amend its rules and regulations by convening a Special
General Body Mesting for the purpose and having sent writlen or printed 21
days notice 1o all the eliglble members. The resolution should be voted by
3/4th of the membears presant. Tha resclution should be sent 10 the Reglstrar
for approval and regisiration, If the Registrar rafusas 1o approve the amandmaent
an appeal may ba made to the Appellate Tribunal for decigion which Is binding.
Whenevar change of name of the Assoclation s contemplated, dus nollce
o the Irdgation Departmert shall be given as this will have impact on the
Agresmeant axacuted with the Irigation Deparimant
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ANNEX XV
(to Chapter 9)

RECOMMENDED MODEL BYE-LAWS OF FARMERS'
ASSOCIATION IN A MAJOR PROJECT IN SOUTH INDIA

CHAFPTER 1

1. SHORT TITLE AND APPLICATION

These bya-laws may be called as bye-laws of the Water Users Association
(WUA) of the farmers culiivating land under the command of the lateral/

lateral numiber ol distributary No. of the branch/
NLBC of UKP at Village Taluka
District Kamataka.

Tha provisions of these bye-laws apply 1o the sald WUA.

All present or future owners, cultivating, using water from the UKP canals,
working &8s owners of land or as labour on the land of the sald command
area will signify that these bye-laws are Sicupled, ratified and will be
complied with.

2. DEFINITIONS

In these bye-laws, unless the conlexi requires otherwiss :

Act means the Regisiration of Co-operafive Societies Act of Kamnataka,
Karnataka Imigation Act 1985 Including amendments themeo! and The
Kamataka Command Area Development Act 1880 Including amendments
thersod.

The Water- Usars Association (WUA) means the association of all the
farmers constiiuted by such land owners for the purpose of WUA.

Ganeral body means all the share holders La. farmars owning land n the
area of oparation.

Managing /Executive Committee means, a Committes consisting of cne
elected member from each of the outlet command under the lateral /laterals
distributary or direc! outlet clubbed with the laterai/distributary for this
purpose.

Field Irrigation Channeis (FIC) means the channel constructed by the
farmers /WLA/Govt. from outlet upto individual lields including all struciures,

turn outs, road crossing efc. to convey water for irrigation supplies from
UKP Canal net-work.

Source: Master Plan for Operation and Maintenance : Upper Krishna Project (Stage-l),

Volume IV, WAPCOS, July, 1989.)

A - 169



Iy

A-170

Field Drainage Channel (FDC) means the channels constructed by the
farmers/ WUA/Govl. from the fields to the common/link drain o remove
sxcess Irigation/rain water.

“Equalisar” means channels constructed by the individual tarmar for the
turn-outs, 10 supply water to crop plots.

Fiald Drainaga Ditch (FDD) maans the channals constructed by the farmears/

CADA within their flelds to convey excess water from the fields 10 the
Field Drainage Channel.

Fieids mean the Individually owned farm by the members,/ WUA growing
imigation crops.

Absclute majority of membears means more than the two third members
of WUA within the area of operation of the WLUA,

Simple majarty of mambers means those shareholders of the WUA holding
51 per cent of the votes in accordance with the bye-laws.

Owner means land owners within the area of operation of the WUA,

. On Farm Development (OFC) means construction of FIC/FID, land levelling/

shaping, construction of FDO, graded bunds, regulators and other such
works for conservation of water and uniform disfribution of water in the
fields.

Section means a sacfion of tha Bye-laws,

Registirar means the Registrar of Co-operative Societies.

The out-lel Sub-Committee means the sub-commitiee comprising outlet

leader as Chairman and two other members from the out-lat, out of which
one shall be tallender.

Member means the person who joined at the time of appilcation for
ragistration or a parson whose mambearship has been permitted as per
bya laws.

Water users means the farmers who derlve bensfit form the Irrigafion
facility.

Warabandi systemn means sharing water equitably by turns.

Registrar means Reglstrar of Co-operative Societles or any person nominated
as per cooperative socities Act to carry out all the duties of Registrar or
any ona of the duties.



OBJECTIVES OF WUA

The objectives of the WUA shal be

i.

wil.

wiil.

Ix,

To study the OFD (land development) schemes prepared by Irrigation/
CADA for construction of FIC/FID, land leveling/shaping for supply of
water /removal of excess water elc. and 1o suggest improvements/
modiflcations In tha Interest of all the membars.

To help the exacutive agencles, irgation department/ CADA, In finalising
aignmant of FIC/FID, location of turnouts, drop-structures, road
orossings and tall ascapes.

To help the executing agencies in carying out construction speedily and
o make available land for laveliing/shaping on damand and mobilising
Institution finance for the same.

To Jointly inspect the FIC/FID afler completion of construction and hydraullc
tests and 1o take over the charge of these works from Irigation/CADA
for maintenance and repairs. In case any dispute arses in respact of
adaquacy, propar consfruction of the FICs/FiDs betwean WUA and tha
departmant, the matter would be referred 1o Registrar Cooperative Sociatias
whose decislon will be final and shall be binding on the WUA,

To maintain the FIC/FID within the area of operation in sound condition,
educating the farmers on avoiding grazing/trampling crossing by animals,
caris, vehicles, tractors, eic. and in protecting the land level from getling
damaged, eroded due to rains.

To distribute water from the UKP canals equitably and in an orderly mannear
fo all the members/non-member farmers, strictly according 1o the holding
and Induce/ persuade the farmers to follow discipline in water use.

To assist irigation depariment,/CADA In preparing Warabandi schedules.

To disseminate quickly all the information, messages received from various
dapariments in respect of canal waler supplies, rostering of distributaries,
irequencias, opening/closing dates of canals, agronomical aspecis, package
of praclices, supply of seeds, inpuls, peslicides etc. to all the members.

Te educate the farmers/members and raln them In preparing the flelds
suitably for receiving lmigation water, adoption of modern methods of
irrigation such as borders/luows, check-basin, use of syphon tubes,
canvas dams, appropriate siream size cut-off points to conserve water
and attain high application efficiency.

To educate farmers on irrigated agriculture, sultable crop vareties, sowing
times, crop combinalions, package of practices, for optimal and efficient
use of water, incréasing agricuttural production, yields and profite of tha
farmars,
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xiil.

iV,

o,

=i,

To induce the farmers to adopt unliorm cropping pattern, cyclic ordar of
sowing as per schadules of water supply, organize spraying/dusting of
pesticides at one fima, matching the water debverles with crop water
requirements and control of pests and diseases.

To observe the quantity of water supply In the lateral/ cut-letl and {o check
the same as per aulhorised discharge stipulated by the irigation department
and 1o 1ake-up tha mates with the depanmeant In case of short/less supply.

Ta suggest frequency of supplies, rotatians, opening/ closing time of canal
in view of the cropping/patiern actually developing In the command.

To suggest closing of lataral/distributary, In case the commands recaive
high rainfall or requaatl the irrgation department 1o supply additional tums

in casa of severa drought/scanty rainfall.

To rescive disputes by sharing of weater by the individual farmers under
the outiets or group of farmers under the outiets of lateral/distributary.
To detect any offence and impose fina/penalty on the cffanders or help
irrigation departmaent In taking such penal action,

To comraspond with all the concemed agencles, departments connected
with water supply, Irigated agriculture, processing, marketing, transporting
and offer suggestions for improvement of the senvices.

To collect water charges for the use of water from canals as levied by the
Governmant from tlime 1o time and to remit the same to the Government.

xvill.To procure various agricuture implements such as fhreshers, tractors,

wix,
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Implernant for fieid preparation In adopting modam methods of Irigation
such as borders/ furrows, transport vehicle and lend tham on remt for use
to the members.

To recieve waler In bulk from the Government/irigation departmant on
volumetric basis at the head of the lateral/distributary and to distribute
the same equitably and timealy as per the procadure laid down by the Gowt.,
approved by the Governmeri, o al the members,/mon-member farmers
either on volumetric basis or area basis as per the water charge duly got
approved from the Govarnmantl

Toraise funds raquired for office, staff employed, watch and ward, maintaining
correspondenca with varlous depertments and mainly for executing repairs
and maimenance of FIC/FID ate, by way of

a. Contribution from the members ccllected uniformly al appropriate
rates per ha of holding from all the farmers.

b. Donallions/grants/subsidies recelved from the Government or thelr
welfare funds Institutes.
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¢. The surplus amount of water charges lLe. the collection of water

chargas from the farmers eithar on volumetric or area bagis as per
rates got approved from Govarnmernt less the amount paid to the
Governmant on volumatric basis as per rates prescribed by Governmaent
from time to time.

d. Other lunds created by the WUA from hiring implemeants, transport
vehicles, ale,

MEMBERS OF WUA

il.

All land owners, cultivators, share croppers within the jurisdiction of the
Association wno have agreed to recelve water for cultivation as per irrigation
plan of the Association and who are qualified as prescribed In the Cooperative
Societies ACt are eligible for membership. Persons not aligible will alsa
be supplled watear.Eligible members should have signed in the application
for registration of the Association or should have appled for the
mambership.Each membar shall pay a sum of Rs.100/- as share as
mantioned in saclion &,

Every member ghould give an undertaking in writing to abide by the bye
laws//rules and regulations of the Association.

Upon any land owner salling his land or absolutely comaying the same
by way of git under his will or otherwvise, the purchaser or donee shall
automaticaly become a membper of tha WUA and shall be admitted as
membar on payment of Rs.100/- as share,

HOLDING OF SHARES COMPULSORY

Every member mus! hold a share of Rs.100/- of the WUA

DISQUALIFICATION

Mo member shall be entifled to vote on the question of the election of member
of the execulive commitiee, outlet leader, chairman, vice-chairman, freasurer
or any other office bearer or be entitied to stand for election to such aftice,
if ha Is in arradrs on the last day of the year (30th June) In respect of the
contribution fixed by the WUA from lime o lime.

CHAPTER 2

VOTING, QUORUM AND PROKXIES

VOTING

Every member ghall hava only one vola irespective of his halding.
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11.

12,

13.

QUORUM

Except as otherwise provided in these bye-laws the presance of one third ol
members or twenly-five whichever |s less shall constitute a quorum,

VOTE TO BE CAST IN PERSON
Vota shafl be cast in parson.

CHAPTER 3

ADMINISTRATION
POWERS AND DUTIES OF WUA

The WUA will have the responsibility of water distribution amang the members,/
non-members, administering the WUA of Village

Taluka District of karnataka, mainienance
and repairs of FICs/FIDs, approving the Annual budgst establishing and
collecting contribution from members, receiving water in bulk on volurmetric
basis from irrigation department/Government and distributing the sama to the
farmers collecting water charges and remittance 1o government from time to
time and arranging for the management of the WUA. Except otherwise
peovided, resolution of the WUA shall reguire approval by a majorty of
membars casting votes in person,

PLACE OF MEETINGS

Meeting of the WUA shall be held in the office of WUA or a suilable place
converient to the members from fime 1o time to be designated by the WUA.

MEETINGS

The annual meetings of tha WLUA shall be hald on the of
of each year. Al such meeiings there shall be slacted

executive committes In accordance with the bya [aws . The

mambers may also transact such other business of tha WUA as may properly
come before them, approve Annual budgs! contribution from members and
approval of audited accounts of the previous year. Minimum two seasonal
meetings should be convenad one month bafora every kharit and rebi season
to discuss irrgation, cropping programmes and maintenance/repairs of FIC/
FiD,

SPECIAL MEETINGS

it shall be the duty of the Chaimman to call special meetings of the WUA as
directed by the executive committee or upon a pefition signed by 10% of
members and having been presented to the secretary or at the request of
Registrar of Co-operative Societies/Irrigation Departments,/CADA etc. or any
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15.

17.

other officas duly authorised by tham on their behall. The notice of any spacial

meetings shall state the time and place of such mesting and the purpose
thereof,

NOTICE OF MEETING

It shall be the duty of the secretary to inform or send a notice of each Annual/
seasonal or special meetings, stating the purpose thereof as well as the time
and place of mesatings to each mamber at laast '2° but not mora than 7' days
prior to such mealings. Notices of all the masatings shall be maillad to the
reglstrar of Co-operative Socleties/Irigation depariment/CADA etc. as the
case may be.

ADJOURNED MEETINGS

i the mesating of members cannol ba organized for want ol guorum, the
members who are praseni, may adjourn the meeling lo a time nol less than
24 hours from the time of the original meeting was called. i at such adjourned
meeting also, no guorum is present, the members present in person baing
not less than five, exclusive of members of the committes, shall form a Quorum.

ORDER OF BUSINESS

The order of business at all meetings of the members of WUA shall be as
fallows:

1 Holl call,
. Proof of notice of meeting on.
lii. Reading of minutes of preceding meating.
v, Reports of Committea.
V. Election of the committes/in case of annual meslings.
vi. Unfinished business, If any.
vil. ~ MNew business as per ggenda and passing resoclution.
CHAPTER 4
MANAGING/EXECUTIVE COMMITTEE
The affairs of the WUA ghall be governed by the Managing /Exacutive Committea.
The Managing/Executive Commitiee shall have the powers and duties necessary
for the administration of the affairs of the WUA and may do all such acts and

things as are nol in bye-law or by those bye-aws direcled o be exercisad
and done by the General Body,
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i8. OTHER DUTIES

In addition to the duties Imposed by these bye-laws or by resalutions of the

WUA, the Managing/Executive Committes shall be responeible for the following
thal is to say -

wil,

wiii.

xl.

Care, upkeep and surveliance of the FIC,/FID in the area of operation
of the WUA and the common areas and facilities.

Collection of contribution from the owners.

Designation, employment, remuneration and dismissal of the personnel
necessary for the operation, maintenanca and repairs of FIC/FID, supply
of water, collection of contribution etc.

To provide for the manner in which the audit and accounts of the WUA,
shall be caried oul.

To inspect the FIC/FID, distibution of water, resolve disputes, accounts
kept by secretary and/or treasurer and examine the registars and account
books and to take steps for the recovery of all sums due o the WUA,

To sanction working expenses, count cash balance engage labour, organise
labour contribution from fermers or award contracts for maintenance
and repairs of FICG/FID.

To zee that thwe cash book & written promptly and is signed by one of

the members of the managing/executive commities authorised on heir
behalf,

To prepare annuel budget and getting approval from the general body.

To hear and deal with complaints.

To correspond with the depariment/agencies.

To allow the sub-commitiee of the outlets o organise and carryout repairs

ol the FiC/FID under their respeclive outiets ¥ so desired by themseives
through labour and material contribution.

19. MANAGER

The Managing/Executive Committes may employ for the WUA a manager at
a compensation determined by the General body to perform such duties and
gervices as the Genaral body shall authorise including but not listed in bye-

laws. Tha managers will be entrusted with the dutias as decided by the working
committaa.
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20.

21.

22,

24,

ELECTION AND TERM OF OFFICE

The general term of the members of the Managing Executive Commiitee shall
ba of three years. Al the first annual meeting of the WUA, the tarm of ane-
third number of members gnall ba fed for three years. The term of offices
of the other one third number of members for two years and tha tarm of the
office of the remaining one-third number of members for one year. The
members of the Managing/executive commitiee shall be slected separalely
by the member farmers of each outlet In the area of operation of the WUA,
The elected member will work as outlet leader and also as membear of the
Managing /Exacutiva committea of the WUA.

The members of Managing/Executive Commitiee thus elected shall hold office
until their successors have been slected and hold their first meeting.

VACANCIES

Vacancies in the Managing/Executive Committee caused by any reason or
ramoval by a vola of the WUA shall be filled in by the mambers of that outlet
by majority and the person so elec.2d shall be a member of the Managing/
Executive Committee until the expiry of the authorised term for that particular
mambar.

REMOVAL OF MANAGER

AL any regular or speclal meeting of the General body duly callad, the Manager
may be removed with or without cause by a majority of the membears prasent.
The Manager whose removal has been proposed by the Managing/Exscutive
Commitiee shail be given an opporiunity to be heard at the meeting.

ORGANISATION MEETING

The first meeting of a newly elecled Managing/Executive Committea shall
be hald within ten days of elaction.

REGULAR MEETINGS

Regular maetings shall be hald at such time and place as shall be detarmined
from time to time by a majority of the members but at least one such meeting
shall be held per month. MNolice of regular meetings shall be given to each
member at least three days prior 1o the day named for such meeting.

SPECIAL MEETINGS

Special meslings of the Managing/Executive Commitiee may be called upon
by the Chairman on three days nolice to each mambar which notice shall
state the fime, place and purpose of mealing.
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27.

20.

QUORUM

At all mestings of the Managing/Executive Committes one-third of the total
strength of the members shall constitute a quorum for the transaction of
business and the acis of members present al a meeting al which quorum s
presant shall be the acts of the Managing/Executive Committee.

If at any meeling of the committee there are less than a quorum present the
mealing may adjourn from tima fo time and at any such adjourned meating,
any business which might have bean transacted at the meeting as criginally
called may be transacted without further notica, provided thers is & guorum
present.

CHAPTER &
OFFICERS

DESIGNATIONS

The Principal Officer of the Watar Users Assoclation shall be a Chairman,
a Vice-Chairman, a Sacretary and & Traasurar all of whom shall be salected
by andfrom the Members of the Managing /Exacutive commiites. The Managing/
Executlve commities may appoint an Assistant Treasurer and an Asslstant
Secretary as thelr judgement may be necesasary.

ELECTION OF OFFICERS

The Officers of the Managing/Executive committee shall be elected annually
by the maembers &l the organisation mesting of each General body meating
and shall hold office at the pleasure of tha Ganargl body.

REMOVAL OF OFFICERS

Upon an affirmative vole by a majority of the membars of the General body
any officar may be removed either with or without cause and his successor
elecled as per the procedure laild down,

CHAIRMAN

Tha Chalrman shefl ba the Chalr Executive Officer of the Water Lisors
Assoclation and the Managing/Executive Committes. He shall have all
the general powers and duties which are usually vested In the office of
the Chairman of the Water Users Assoclation (WUA) Including but not
imited to the power 1o appoint varous commitieas,/sub-committeas from
among the members from time to lime as he may in his discretion declde
o be appropriaie to assist In the conduct of the affairs of the WUA.
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i, He shall praside tha meetings of the WUA General body and Managing/
Exacutive Committees and conduct the proceedings.

i, Tha Chairman shall appoint outiet sub-committeas comprising tha outiat
leader ag Chairman and two other mambars from the outlet command of
which one shall be a tail endear.

31. VICE-CHAIRMAN

The Vice-Chalrman shall take the place of the Chairman and perform his duties
whenever the Chairman |s absent or unable 1o act. If neither the Chairman
nor the Vice-Chalrman is able 1o act, the WUA/Managing/Executive Commitiae
shall appoint some other member of the Managing/Exscutive Commiites so
as to act on an interim basis, The Vice-Chairman shall also perform such
other duties es shall from time to time be Imposed upon him by the Ganeral
Body in Managing/Executive Committes.

32. SECRETARY

The Secretary shall keep the minules of all meetings of the General Body,
Managing /Executive Committes in the minutes of all meetings of the association.
He shall have charge of such books and papers as the General body, Managing/
Executive Committes may direct, and he shall, In general, parform all the duties
incidental 1o the office of Secretary.

33. TREASURER

The Treasurer shall be responsible for WUA funds and securities and shall
also be responsible for keeping ful and accurate accounts of all receipts and
disbursements In books balonging to the WUA. He shall ba responsible for
the deposit of all money and other valuable assets in tha name and the cradit
of the WUA in such deposilaries as may be from time to time be designated
by the WUA/Managing/Executive Commitiee as per provisions of the Act.

CHAPTER 6

OBLIGATIONS OF THE MEMBER FARMERS
34. ASSESSMENT

a. Al the farmers Including members of WUA /non-member farmers in the
area of operation of the WUA, are obliged to pay the assassments imposad
by tha Wataer Usars Assoclation (WUA) to meet all expanses ralating to
tha WUA Villaga Taluka
District, which may Include snnual contribution per ha of the holding
Irrigation charge levied by the Irigation departmant for the use of ganal
water or any other sums decided o be assessad by the WUA,

A-1T9



b. Al the farmers In the area of operation of the WUA are obliged to strictly
follow the operationrules, procedures prescribed by thelrrigation Depariment/
CADA or the WUA In respect of water supplies, water use and consarvation,
protection of the Govemment/WUA and individual members propery,
crops, canal networks, drainage channels, structures slic

35. MAINTENANCE AND REPAIRS

1. Every Member/non-member farmer In the area of aperation of the WUA,
shall carry out periodically maintenance, of equaliser l.e. irigate channel
constructed In his fisld by himself or by CADA to supply watsr from tum-
out to individual crop plots and the FDD in good order. The land levalling/
shaping/bunds shall also be protected /repaired for uniform distribution
and conservation of water.

2. Every Member/non-member farmner shall close the turnout of the FIC after
completing the irigation of his feld.

4. Every member/non-membar farmer shall take waler from the irrigabon
network only from the authorised turn-out provided in the FIC and shall
take water striclly according to the time allotied to him by imgation

department or by WUA i volumetric supply In bulk is underaken by the
WUA.

4. Evary Member/non-membaer shall lake due care not to graze caitle, cross
the FIC/FID or bunds constructed in the fields by carts/tractors, vehicles
or animals, and the road bridges provided shall only be made use of for
the crossing.

36. RIGHT OF ENTRY

The larmer shall grant the right of entry 1o the Manager, the Chairman, the
Vice-Chalrman, the Secretary, Membars of the Managing /Executive Committes
or 1o any other person authorised by the WUA /Managing /Executive committes
for insepction, supervision or for any enquiry In respect ol disputes regarding
sharing of water or for maintenance and repairs ol FIC/FID.

CHAPTER 7
FUNDS AND THEIR INVESTMENTS
37. FUNDS *

Funds may ba raised by the WUA in all or any of the following ways, namaly.
l. by shares

H. by contbutions per ha from the members and non-membars.



il

wi.

by donations from the mambers/farmers from the area of operation or
any other Institution Trust, Stats Gowvt

by recelving subsidies - from the State Govermnment.

From profits which shall arise. from the hiring implements /aquipment o
tha farmers or from the margin of water rates In recaiving bulk quantity
of water on volumetric basie at the rates prescried by State Government,
Iriigation Deparimant from tima to ime and rates charged to the mambers
after geltng them approved from Irfigation Deparimant.

Commission charges received from the State Government/ lrigation

Department in collecting water charges from the members and remitting
them to the Government.

INVESTMENTS

The Water Users Association (WUA) may invest or deposit its funds In the
bank authorised by the registrar of cooperative societies,

ACCOUNTS

§ 3

A banking account shall be opened by the WUA into which all monays
recalved on bahalf of tha WUA shall bs deposited, provided that the
Sacretary may ratain in his personal custody an amount not  axcesding
Rs.1,000/- for petly expenses. All paymeants other than wages abova a
certain amount as directed by registrar of cooparative socleties shall ba
made by chaques signed by the Secretary and the Chairman or any other
mamber authorised by the Managing/Execuiive Committes.

The accounts for maintenance and repairs of the FIC/FID should be kept
separately for each cutlst so as to satisly the members about the fair and
equal attention paid by the Water Users Associalion 10 the upkeep of the
distribution network under each outlet. The outlet sub-commities should
varify the accourts of respective outlets.

The Water Users Asscciation (WUA) shal on or before 30th Septembar

in each year publish an audited annual financlal statemant containing the
following :

a. The profit and loss accounts

b. the recaipts and axpendiwe of the previous year and

¢c. & summary of the property and assets and liabilities giving such
particulars as will disclosa the general nature of these liabilties and
asgats and how the valuve of fixed asseis has bean arrived at.

The audited Financial Statement shall be cpen to the inspection of any
member of the WUA during the office hours and in the office of the WUA.
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Coples thareo! shall be submitted lo the competant Authority, Imigation
Department/CADA not later than 1st October every year.

40. PUBLICATION OF ACCOUNTS AND REPORTS

A copy of tha last financial statemant and of the raport of the auditar, il any
shall be kept iIn a conspicuous place in the office of the WUA,

41. APPOINTMENT OF AUDITORS

The WUA shall appoint at its General Meating an Auditor who shall audit the
accounts of the WUA to be prepared by the Managing/Execulive Commities
here-in before provided and shall examine the annual return and verify the
sama, with the accounis relating thereto and shall sither sign the same as
found by him, to be correct, duly vouchered and In accordance with law, or
specialy report to the associations in what respect he finds it Incorract,
unvouchared or not in sccordancs with law.

42. POWER OF AUDITOR

The Auditor shall be entitied to call for and examine any papers o documents
belonging 1o the WUA and shall make a special report 1o the WUA upon any
matier connected with the acoounis which appears o him require notica.

CHAPTER 8
AMENDMENTS OF BYE-LAWS

43, The Bye-laws may be amended by the WUA in a duly constituted meating
for such purpose and no amendrmant shall take eflact unless approved by
absolute majority i.e., two thirds of the members of the WUA and the modified
bye-lawes will be effective only after approval by the Irrigation Department)
CADA Registrar of Cooperative Soclaties.
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ANNEX XVI
(to Chapter 9)

FPROPOSED DRAFT LEGISLATION
FOR
WATER USERS' COOPERATIVES UNDER

NORTHERN INDIA CANAL AND DRAINAGE ACT 1873.

Draft Sectlons

Sectlon X - 1

(1)

(2)

(3)

Where holders or occuplers of not less than 51% of CCA or not less than 51%
ol the occuplars theraof to which water |8 being or I8 Intended 1o be suppiled
from a canal, give in writing 1o the Divisional Canal Officer to take water on
payment an volumetric basls and to form a Water Commities or Water Usars’
Cooperative, hereinafter refarred to as the Cooperative, of all such holdars
or occuplers of land in CCA for distribution of water an ihat canal In accordance
with provisions of these sectlons, such consent shall be binding on all holders
of ail the lands under that canal command.

Tharaupon the Dhislonal Canal Officer, subject to the general or spacial orders
of Government In this behal, by order in writing, may approve formation of
the cooperative and direct that the water to be supplied to the cooperative
will be on volumatric basls on rates to be fixed by the Government from time
to ime and the cooperative will charge from the occuplers on cropped araa
basis on rates fixed by Government from tima (o timea,

Upon such an order the cooperative shall be constituted in accordance with
and be subject 1o all the relevanl provisions in respact of similar cooparatives
under sections X-2, X3 and X-4 of thisg Act.

SUPPLY OF WATER TO WATER USERS' COOFERATIVES UNDER A SCHEME

Sactions X - 2

(1)

Wharein the opinion of the State Govemment a canal is likely to lrigate lands
not exceading 200 hectares In an area or as may be prescribed, the Siate
Government may, In the public Interest, by notification prepare a drall scheme
for supply of water from such canal to0 such lands. The draft schama shall

Eowures: Manual for Operation and Maintenance for Upper Ganga Canal Bystem, Vol-3,

WAPCOS, September, 1991.
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(2)

(3)

(4)

(%)

provide for handing over the management of the irgation work and distribution
ol water therefrom to a Water Users" Cooperative, hereinafter referred 1o as
the Cocperative, appointed under Section X-4.

The draft schame shall contain tha following particulars, that & 1o say :
(a} the area to which the scheme applies;

(b) the field numbers of lands included In such area and the names of cwners,
(e} the period or periods during which water will be supplied to such lands;
(d) the erop or crops which will be permitted to be irigated;

(e} the waler rate at which water may be supplied 1o such lands included In
the schemae;

(h the amount to be paid by the Siata Government for the management of
the irrigation works to the cooperative; and

(g) fixing a period of not less than three months from the date of publication
of such notification, for submission of objections or suggestions to such
schame.

After the publication of such notification, it shal also ba published by the
Divisional Canal Cfficer duly ampowarad in this bahall, as scon as practicabe,
In the language of the residents of the area through which the canal passes,
In such place or places and In such manner as he thinks fit, for the informatlon
of the owners and occuplers who are likely to be affected by such notification.

Alter considering such objections and suggestions, if any, as may have been
recaived within the period fixed as aforesaid, the State Governmeant may, after
making due ingquiries sanction the draft schema with or without any modifications

or may reject it.

The scheme as sanclioned under sub-section (4) shall be published In the
official Gazatla, and the village and at the headguarters of the Tehsil and of
ihe district in which the lands Included in the scheme are situated, in such
manner a8 tha Stale Government deems fit, and shall on such publication,
be final.

Sectlon X - 3

(1)

(2)

(3

The Scharma shall come into force on such date as the State Government may
by notification appaint.

The Scheme may at any fime be varled by & subsequent scheme made,
published and sanctioned in accordance with the provisions of Section X-2.

The Scheme may at any time be cancalled by the Govamment by a notification.
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Section X - 4

(1)

(2)

(3)

{4)
(5)

(6)

After ascheme has coma into forcs, the State Government ghall direct constitution
of Water Users' Cooperative, heralrafter referred to as the Cooperative, to
axacute the scheme, subject to the Superntandence, direction and control
of the Divisional Canal Officer.

Thareupon tha cooperétive shall be congtituled in accordance with the general
or special orders of the Government In this behalf.

The Cooperative shall

{a) managa the lmigation work and ensure distibution of water 1o tha lands
included in the scheme;

(b) decide the crops o be irrigated during any period or periods according
lo the provision of tha schame;

{c) charge water rates for supply of water to s members al rates charged
by Govemment on crop area basis from time to time;

(d) mairtain the irigation system of the imgation work beyor.d the outlet in
a fit state of supply of water;

(@) assist the canal officar :

(I} in detecting and preventing encroachment on the irigation work and
on the lands appertaining theretlo;

(i) for preventing damage 1o the imigation work;
(i) for repairing any damage caused lo the irrgation work.

il have power o Impose a penally for unauthorised use of waler, or use
of water out of turn or for growing crops contrary to the provisions of the
schama;

(g) maintain the financial accounts of the society in such manner as may
be prescribed.

The panalty may consist of a fine not exceeding two hundred rupees.

Any parson aggrieved by tha dacision of the cooperative may within thirty days
from the date of receipt ol tha decision of tha cooperative make an appeal
to the Chvisional Canal Officer or any officar duly empowerad by the State
Government for the purpose.

The State Government may, nol later than two years from tha date of arder,
call for and examine the racord of any inquiry or proceading underlying such
order of the Cooperative, or of the officar appointed by i, for the purpose of
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{7)

(8}

(#)

gatisfying fsalf as o the legality or propriety of any decision or ordér passed
or as to the regularity of the proceeding, and it may pass any order uphelding,
annulling, modifylng or reversing the ordaer of the Cooporative or of any such
officer.

Provided that no order affecling any person shall be made uniess such person
is given & reasonabla opportunily of baing heard.

if any time the Divisional Canal Officer Is of opinion :

{a) that the Cooperative has persistenlly made default in the performance
of the functions imposed on it by or undar this Act, or

(b} that the clreumstances exist which render | necessary in the public interest
o do so the Divisional Canal Officer may by notification, supersede the
Cooperative or lts managing Commiltes as appropriale, for such peried,
not exceeding two years as may be specified in the notification,

Prowvided that before issuing a notification under this sub-section for reasons
mentioned In clause (&), the Divisional Canal Officer shall give a reasonable
opporiunity to the Cooperative or s Managing Committee 1o show cause why
it should not be suparsedad and shall consider the expianation and objections,
if any, ol the cooperative.

Upon the publication of a notification under sub-saction (7) superseding the
Cooperative:

(a] all the olfice bearers of the Cooperative and the Members of the Managing
Committea shall, as from the date of supersession, vacale their offices
as such;

(b} all the powers functions and duties which may, by or under this Act be
exercised, periormed or discharged by the Cooperative shall until the
Cooperative Is reconstituied under sub-section (3) be exercised, performed
of dischargad by the Divisional Canal Officer or any offlcer authorised by
him;

(e} all proparty owned or controlled by the cooperative shall until the Cooperative
is reconsfituted under sub-section (9) vest In the State Govemmant.

On the expiration of the perod of supersession specified in the notification
isgued under sub-saction (7), the Divisional Canal Officer may ™

(a) extend the period of supersession for such further term, nol exceeding
six months as it may consider necessary; or

{b} rescind supersession of the Cooperative by fresh nofification /appointment,
and in such case any person who vacated his office under clause (a) of
sub-section (B) shall nol be deemead to be disqualitied for holding any office
of the Cooperalive or ils Managing Commitlee,



Provided that the Divisicnal Canal Officer may at any time belors the expiration
of the period of supersession, whether originally specified under sub-section
(7} or as extended under this sub-saction take action under clauss (b) of this
sub-seclion,

(10) 'When the Cooperative is registered in accordance with the State Cooperalive

Societies Registration Act, the provisions under that Act which are not repugnant
in the context of this Act shall be applicable to the Cooperative,
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ANNEX XViI
(to Chapter 10)

IRRIGATION TRAINING IN THE PUBLIC SECTOR"

CHAPTER 1

IRRIGATION DEVELOPMENT AND
A HUMAN RESOURCES DEVELOPMENT STRATEGY

Accomplishment and Challenges

Publlc irigation has contributed Increasingly to sallsly national and intemational
neads for food security. From 1964 10 1584, net irigated areas of Asia, Africa and
South America grew by 40 percent, from 111 10 158 million heclares. This growth
has ylalded remarkable results, Cereal production In developing couniries increased
at an average annual rate of 3.4 percent through the 1560s and 1970s, twa thirds
of which came from irrigated land. Counlres such as Bangladesh and Indonesla
have doubled the production of rice, their staple crop, within fifteen years, while India
iz now & nel exporter of wheat. It iz difficult to imagine how the world would have
avoided a food crisis without these recent gains In food production made possibla
by imigation. Irigation has been the main stfimulus to additional graln preduction
in many developing countrias.

Under the combined pressures of rapid population growth and economic constraints
in many counirlas, such as India and Thalland, expanded irrigated agriculture has
meatl the Increased nead for domestic staple products. To flnance this expansion,
these countries have regularly Invested in irdgation over thres-fourthe of public
maneys dasignated for agricultural development. The World Bank, the Aslan Developmant
Bank, the Government of the United States and the Government of Japan invested
at a combined rate of about U.S. $1.5 billion par year during the 1970z and early
19808, with much largar investments by tha developing countries thamsalves.

An expansion of this magnitude and duration can be expected to reach a point of
diminishing returns. The remarkable benefits of Irigation are now more clearly sean
a5 costly in several ways. The cost of new construétion has increased sharply and
many of the newear syslems are delarloraing fasler than expacted. These problems
are not really new, bul during the past two decades Irigation departments have no
sufficiently addressed the changing needs of Imigation. Simllarly, research programs
have rarely been able to link research and world-wide experience with the realities
of local operations.

As a resull of these factors, 11 has become much more difficult 1o atfract money for
investment in irrigation. Irigation financa exdended by the World Bank, the Asian

* Bource : EDI Technical Materals | Irigation Training In the Public Secior - Guidelines for

Preparing Strategies and Programmes, The Wordd Bank, and the Uniled States
Agency for International Develcpment, The World Bank, Washington. DG 1585,
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Development Bank, the Uniiad Stales, and Japan in 19BE fell to barely half that of
1681 In real terms. The necessity 1o sustain crop productivity and financial retums
on oftan conslderable Investments has highlighted the need lo operate and maintain
Irrigation schemes in 8 more effeclive and efficient manner.

The way of sustained productivity has been shown to depand on two factors . first,
the capacity of imigation organizations 0 mesl the tlechnological challenges of
environmeanial problems, such as the scarcity and cost of devaloping new sourcas
of water or the increased salinization of irrigated lands; and second, the ability of
technical and managerial staff in these organizations io adapt to changing circumstances,
such as crop diversification, and 1o ansure that their irigation systams continue 1o
be productive. In view of these factors, the affective operation and malntenanca of
imigation systems are clearly most important. This In turn must focus attention on
the sffective management of human resources of each irigation department to reach
production goals while safeguarding the significant investmants these systems represent.

In the coming decade, one of the most important challenges to Imigation organizations
will be their ability to use their technical and managerial resources effectively, To
this and, irfigation departments must include training as an Integral function of their
operations and maintenance plans and include comprehensive human resource

development as part of their long-term strategic planning.

Some management leams are already beginning o assess managament and siaf
performance as a8 major factor In krigation system performance. To help them

formulate a systematic approach to training, they are asking some fundamental
guestions |

i How can training~be instrumental in raising production from [rrigated land?

Who must be trained? In what skills must they be trained? Whean Is the training
beneficial?

. What is the relationship belwesn ftraining and the overall perdormance of
imigation organizations?

. What improves the level of individual performanca? To what extent will personnel
motivations be affected by changes in the incentive structure, opporiunities
for career development, and sfyles of management?

- What kind of training sirategias and programs should be formulated for managars
and all levels of staff?

Y How can you identify training needs?

- How can the Instituticnal environment be made more compatible with attaining
the intended development objectives and

" How can the effectiveness ol fralning programs be assessed?
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Systematic and Depariment-wide Training

The present widespread inleresl in imigation training & a natural consequence of the
‘ncreased attention given to Irigation management around the word. The need for
training and research in imigation syslems was discussed and debated at the first
Technical Advisory Committee (TAC) of the Consultative Group on Internztional
Agriculture Research in January, 1971. At the 1987 ICID meating in Morocco, 33
papers on imigation water management training were presented by 19 counirias
(Boumandil, 1887} and participants reached five main conclusions during the 1987
ICID meating with regard to training :

o Programs should be based on an assessment of the needs for training and
developed I line with the organizational objactives;

* Programs should comprehensively and systematically enhance the skills needed
by management, operating, maintanance and administrative siaff;

¥ Initial training of project operating and maintanance staff should be completad
belore new works are commissioned;

» Waier users and their assoclations shouwid be taken into consideration when

developing training strategles. This may require complamentary training
programs on their behall; and

" Training programs should be conducted as closa to the field as i8 possible.

Most irigation training .programs seek 1o upgrade the technical skille of individuals
In the flald. Whila this i useful in many cases, evidence is accumulating that most
stalf already have the skills needed lo cary oul their assignments. They may,
nevertheless, carry them out poorly, or fal to attempt them at all. Some reasons
for these fallures are lack of clear supervisory direction, physical conditions that
prevent successiul execution ol the work, lack of commitment al various levels of
ihe depariment, uncerainty regarding the purpose of the job and opposition from
imporant constituents including farmers.

Relationships within the department have a major impact on tha effectiveness of
rrigation staff. In many countries, however, fisld level stall develop closer, more
dependent relationships with local farmers with their supervisors In distant central
offices. Moraover, 8 wide range of factors, for axample, low salary scalas, work against
the department orleniation. of siafi.

Few Irrigation departments have systematically helped thelr staff to confribute fo the
overall effectivenass In meellng the mandale of the department. Those that have

done so possess a force of people who are able (o project strongly the objectives

of the depariment. The key sirategy is to davelop staff at all levels who ara motivated
and’ able to carry oul :
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fhelr own tachnical jobs;
* the development of subordinate siaff;

" aciivitiea useful 1o the Internal functioning of the depariment; and in some
CaEas,

’ collaboralive activities with other organizations in the irigafion sector.

Most managers of public imigation depariments recognize the new challenges befors
them, and are aware thal training must go far beyond the perlodic upgrading of
technical and managerial skills. For example, substantial farmer participation in
tertiary imigation is well accepled in many countries, and sanior managers increasingly
accept the need for a more direct means of financing operation and malintenance
{O&M) activities. Public planners in Brazil and several other countries realize that
the management of |rrigation by "District” organizations ol farmers can be mora
affective than public sector schamas

A training strategy that focuses on only one aspect of imigation cannot lead to system-
wide improvements, Comprehensive changes can be achieved through a fraining
strategy that addresses the needs of dilferentl calegories of managers and stafl, as
well as those of clents. It will also depend on the rejection of an assumplion of
individual fraining as & one time event. In most instances, upgrading skills will require
much training, including formal, informal, n-house, and training cantre axpesiences.
Tha order in which these training axperiences are provided, and the role to be played
by management in reinforcing the outcormes, are issues which should be carefully
conslderad by those in designing a training stratagy.

To develop a successful training strategy an Irdgation depariment must :

. Determine  which irigation system constraints can be most successfully
addressed through training;

* Identify the training needs of spacific categories of managers, staff and users;

= Selact and design appropriate training segmants and methods for aach targat
group Idantified;

. Determine the logical sequence of training function and the physical location
ol the actual training;

" Dackde on the Institutional location of the training funcllon and the physical
location of the actual training;

- Integrate fraining into the budgel process; and

= Plan for follow-up, monitoring and evaluation of training investments.
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Training for Whom?

A successiul tralning sirategy mus! have axplich boundarles, the most imporiant of
which Is carelul identification of the people to be trained. In most countries. many
organizations and peopls are active in the irmgated agriculture sector. The most
prominant of thase are discussed below. They are !

. Irigation department and project staft with primary responsibility for designing
and operating the systems(lor example Ene lrigation depariments and project
authorities);

i Stall of other organizations with irrigation-reiated responsibillties (for example
agricullure departments, public administration, universities).

" Farmers who are responsible for waler management at the larm level.
lrrigation Depariment Staff

These guidelines propose strategic training choleas appropriste for public-secior
organizations thal have primary responsibility for irigation. These are depariments
that finance, plan, design, congiruct, operate, maintain, rehabiltate, and modarmizoe
imigation systems. Their objective Is to increase agricultural production and related
benefits. They are not normally invalved In agricuitural activities such as research
or extension, although in some countries they provide such services as Input and
output marketing and credit.

Irrigaiion Departmahts’ usually have large stafls and wall-defined bureaucratic structures,

Fraquantly, the structures have evolved over a very long time, giving a permanance
greater than that enjoyed by most other governmeant entities. Becuase of the rather
spacialized technological content of work of irfgation depariments, their staff tend
to develop strong Internal bonds, but have relathvely weak linkages with related
dapartmants or with the farmars they sane.

Staff from [irrigation-raiated organizations

Irigation endeavors are enhanced or diminished by the activities of staft in irrigation-
redeted organizations, such as agriculiure depariments. [n some countries, thesa
gtafl have responsibility for imigation at the farm |evel, and their training neads ara
gulte obvious.

Training programs for staff of agriculture departments, command-area depariments,
and simllar organizations active in the Irigated agriculture sector are numerous and
in many cases effactive. Thay may naad strengihened capacity in Irrigation-ralated
mattars. But thair obligations and expacted cutpul are not same as those of irrigation
deparimenis, and Irrigation functions normally comprise a relatively small part of thair
mandate. Tralning nesds of these organizations should be sericusly addressed in

1 Public insttutions of bri n to which thesa Iruzs Include minkstries, deparmeants,
ipﬂ::l?:; :‘l:iucinl ] uﬁﬁm |:|1'I'i1:m:=.=l o .ldlml:lnr mt.gnﬂﬂu .".:IHHTMH:[IF?F
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the context of thelr own departments, not the context of the Irmigation depariments.
Such training s not directly addressed in these guideines. However, to ansure that
the objectivas, strategies and programs for training In the related organizations are
mutualy compatible and supportive, lizison among the Involved organizations s
assential.

Farmers

Managers sariously inlerasled in upgrading the guality of the work of thair depariment
In the Irrigation sacior may be surprised 1o find cnly passing reference in this documaent
to tha critical role of farmers and the need 1o upgrade thelr parformance, A companion
repart, focusing on training for water users, Is envisionad for the future. But as a
first step, the focus on requirements of depariments for training is appropriate because:

" Irigation departments clearly have a mandale to provide krigation sarvices
and to recruil and train large numbers of people to that end;

" Departmenta charged with managing water will be expectad 10 “put thair own
housas n order” before attempling to upgrade the skills of farmers; and

" Governmants direclly disbursa funds to irrlgation departments, nol to farmers,
and need o know that these disbursemants are cost-afeclive.

CHAPTER 2

DEVELOPING A TRAINING STRATEGY
Performance of Irrigation Systems and Agencles

There s nct a single criterion to describe “good irgation. The traditional measure
of krigation efficiency - the percant of irigation water productively used by the crop-
can be an imporiant gauge, but has Ittle relevance under conditions of abundant
waler resources. These condiiions are often present when lrigation supplement
rainfall, as in the case of maln-season rice.

A sacond criterlon s the agricultural outpul per unit of water supplied. This Is & good
reasure of the vaiue of water, but variations due to fluctuations in rainfall and varying
crop practices reduces its wlility as 4 measure of how well a system works. And
Bbecause it can be estimaled only after harvest, it offars fitle practical value In guiding
day-lo-day imigation decsions.

Most Irigation managers have come to accept a combination of al least the four
following maasures in assessing how well their systems operate :

" The amount of water wasted Irom the system (the inverse of irrigation efficlancy),
because the supply of waler is frequently limited and wastage s apparent;
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" The oflectiveness of Imigation in promating farmars’ objectives (for example,
planting earlier, producing higher yields, producing a second crop);

. The degrea of equity in water supply throughout the systam; and

» Tha frequency and extant of rapair and rehabilitation work required to the
systam,
Several other crileria often found useful are the following :

. Tha prevention of uncontrolled flooding;

" The efleclivensss of drainage syslems;

- The avcidance of salinization;

" The conjunctive use of suface water and groundwaler sources;
. The exient ol padicipation of water users in water regulation; and
= The cost of oparations in relation to services dalivared,

Mona of these measures |5 easlly quantified under field conditions, Water fiow
maasuramant, requirad for the first two iterns above, is rarely carred out in a sufficlently
reliable manner to be a useful measure of how wall systems operate, espacially at
ihe sacondary or teriary levels. Assessing how well farmers’ objectives ara achieved
is somewhat subjective and may Involve crop yield estimates, which irrigation stafl
are not normaly qualified to make.

Neverthelass, it is Important that managers and staff of irrigation departments have
performance targets to guide them. On the one hand, these targets should be as
specific as possible and should exciude factors over which thay have little control,
such as crop yleld levels. On tha other hand, they shouid be flaxible, taking Into
account varability In climate soils, crops and cropping intansity.

One such performance indicator is the degrea of equity in distributing wetar throughout
the network, Systems are normally designed to supply roughly the same per-hactare
water flows to all units within the command area. Operational stall can be responsible
for achieving this objective, within the limitations imposad by the physical systam
and water avallabllity, Equity at various bifurcation or offiake points does nol necessarily
mean accurate and continuous flow measurement; It only means thal there Is litlle
sustained bias in over-or under-imigation in different parts of the system.

The success of field efioris to operate at high performance levels can be determined
by planning decisions made higher in the department. For example, if there iz not
anough water to adequalely supply an entire system, a decision may be mades to
deflver all the water to a portion of the area and 1o rotate the portion recalving water
each season. This would imprave the equity of water sharing batween the seasons,
and equity of waler distribution within the truncaled system would also be easler lo
achieva,
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To operata a systam according 1o perormance objectives s quite difarant from the
routing administration of a systern, In the latter case, staff largely supenvise others,
with littie intant o intervene in managing water deliveries within the network. This
hands-off policy stems from the lack of generally accepted standards of intervention,
and bacause operational stafl are generally trained to consider only tha hydraulic
properties of canal systams - thal water will flow as aulomatically as the systam
parmits.

Some Performance |ssues

Most imigation managers agree that the systems under their jurisdiction should
oparate al higher performance levels. They could improve perormance by adapting
or ravising existing water distribution plans, but may not ba abla to do so for the
lollowing reasons :

Physical Feclors

. The ocanal structures, cross sections and gradlanmis are nol physically as
originaly designed; consequently the right guantities of water do not flow Into
of along specified canals,

o Department stall cannot measure or control water flows accurately enough
to implement a plan leading higher perdormance;

" Varigtion n water flows s so0 greal and unpredictable that it ls impracticable
to pul any standardized water distribution plan Inio operation;

nstiulional and Human Factors

" Stall do not have sufficient ability or training to put a plan Into operation;

. There ara not enough stall 10 Implement affectivaly 8 water distribution plan;

" Staff cannot be expected to put a water distribution plan into operation because
they ars strongly influanced by those few {armers whao stand fo benefit from
disorganized distrioution;

- Farmers generally may interfere with operaling systems, padicularly i they
have not been consuited in the design;

" There s so much varkablilty in crops and cropping practices that it |s unllikely
any plan would serve the interests of enough farmers to justify implementation;
and

" Implemanting a water distribution plan would inevitably bring dapartment staff
into conflict with staff of othar crganizations.

When present, these factors certainly (Imit the performance level at which systems
can cperate. It is unmealistic to traln fleld staff under Ideal conditions and then expect
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them 1o produce oplimal resulls within systamns that are handicapped by several of
these factors. MNeverihelsss, old and partially detedioraled systams sometimes operele
at refatively high performance levels despite their generally poor condition.

A sirategy for high performance Imigation should not rely exclusively on the effort
of operational sta#f. Tha depanment should orient and sirengthen the design staff
s0 that the systems are designed to be easier to manage and fiexible to serve changing
requirements. Thus, training that leads 1o higher performance levels must includa
the planning and design staff, in addition to operational managars and staff.

Training programs designed only o help stalf overcome their technical Emitations
overiook the Institutional constraints that managers, staff and depariments face. For
example, low salary scales or frequent transfers are department characteristics untouchad
by tréining programs. Similarly, Frigation responsibilities in most countries extent
1o two or more organizations which may work at cross-purposes. Agriculture and
imigation officers, for instance, sometimes act on quite different assumptions regarding
cropping patterns and times of planting, Furthermore, the absence of effective water
usarse groupsa will inhiblt the developmant and implemantation of efficlant and aguitable
walar distribution plans.

The Departmant Context for Irrigation Performance

Irrigation departments often perform poorly because of Intamal instilutional constralnts
and weak linkages with other organizations. Improvements In Irrigation system
performance musl begin with the irrigaton department itsell. Another important
aspect Is tha relalionship between the depariment and water usars and approachas
to fraining farmers. These will be the subjects of a fulure document

The department context

In countriea with extensive imigated agriculture, irigation organizations are among
the strongest agencies of government. Sometfimes, as is the case of Thalland, they
enjoy the highest level of patronage and dwarl other departments in their ministry.
Their staff may receive highar salaries and other parquisitas unknown in other government
agencias.

lrfigation deparimants have often bacome large bureaucracias with permanent staff
stafioned at many levels from rural village offices to cabine! posts. Irigation oflicars
in the fisld are frequently the most accessibla govermmaent contac! for farmers, In
irrigated areas they are usually far more numarous than are agricultural extension
or land revenue officers.

Irrigation department stall assignments tend to be fixed in terms of focus and localion.
Project design staff usually are housed at the headguarniers of the depanment where
they plan new systems based on engineering principles and department noms.
Oparations and malntenance (O&M) staf in the field are responsible for running and
rapairing systams after construction is completed, There Is often littde Interaction and
almost no rotation of stafl batwean thesa units, Systams designers may make plans
without the potentially valuable on she knowledge of O&M personnel and O&M
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decisions may have 1o ba mada within the constraints of an inflexible design. Consequenty,
departmenis do nol usually consider a sulficiently wide range of dasign or operating
options.

Depariment issues

it Is not necessary for thesa guidedines to list all of the issues with which irigation
dapartments copa. But it Is impartant 1o discuss several internal issues that condition
and determine staff performance and thus affect irrigation system perdormance.

" Inadequate or misleading Information. When the oparation of main canals
is based upon allowing speciied flows at various reaches along the canal,
it is imporiant that the measuring systems work well and that the data are
recorded and acted upon in a timely way. But frequently these data cannot
be relied upon for operational purposes. Simllary, topographic data is rarely
complete or accurate enough to permit optimum system layout and design.

3 Conflict with farmers. The relationship between imigation departmeants and
farmars is frequently antagonistic. Farmears seek political suppon 10 oppose
department decisions which were oftan made without consuling farmers in
a meaningfu! way. Tha field officers bear the brunt of this ill will, sven though
it s usually department policlas that are under attack.

" Canflicts with other organizations. These often arise, when, for axample, an
agriculiure depariment recommends & cropping pattern which s inconsistant
with the water dellvery schedule planned by the irrigation deparimant

Weak control over dispersed staff. The widely dispersed, poory paid, and
infraquently supervised irigation officers develop :iI:Fcrng redationships with
local farmers. This is a potential strength Tor the depariment if it values farmers
views and can act on tham. But it frequently leads to a situation In which
department staff act, at least to a degres, as farmars’ agents. This relationship
croates a cliimate in which some farmers may pay extra compensation to

department stafl, thus destroying the possibiiity of an squitably implementad
water distribution plan.

The tracitional dafinition of depariment performance

Irigation departments frediionally have gliven high priority to technlcal competence.
They place emphasis on solutions that are technically correct and efficiert and can
be administerad without undue delay or difficulty. These qualties are particularly
appropriate whare the water |s vary limited and strong rules govern equiable sharing
arrangamants.

Thesa priorties have, In tum, shaped the character of tha departments thamsalvas.
They tend 1o be somawhat inward-looking, favour strong technaological and administrative
orientations, and have & straightforward focus on waler as an input. Irrigation
depariments have besen comparatively lese interasted In joint efforts with other
departments, new and uniried solutions, and the oulpuls from water use. It is no
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surprise, therelore, that few imgation deparimenis have an ongoling research program
analogous 1o that ol most agriculiure deparimants.

The administrative character of imigation departments is perhaps thalr most significant
attribute. It promotes highly centralized decision making and emphasizes implementation
of pradetermined plans, with litle delegation of authority. These departments run
aimost automatically, with few day-to-day decisions required except during times of
crisls of change, when they are made at the highest level. Key staff skills Include
the ability to pass orders downward, handle papers smoothly, and help the unit
function smoothly withoul the intervention of higher leval officials.

Imigation departmeants are custodians of valued public resource-water-which is distributed
according to a plan. Their responsibility s not unique; many agricultural banks and
axtension deparimants treat cradit, sead, ferilizer and Information In much the same
way. In general, they view as their mandate the provision of these resources In
accordance with governmental programe and rules that usually specity the rates of

supply 1o diffsrent locations over a given period of time. Performancs s evaluatad
In terms of how well these requirements are met.

These characteristics have shaped the evolution of depariments. They have strengthened
those departments with ralatively unchanging programs over the years, but have mada
it more difficult for them to adapt o new conditions,

The changing definftfon of department perdormance

Many departments, particularly In East Asia, have come 1o realize that the main lssues
which affect the irigation sector have changed signifficantly. They have begun 1o
question if the traditional roles and responsbilitiss of the depariment and its stalf are
adequate to meet the present and probable future needs of the sector. Specifically,
some Irrigation leaders are looking for greater managertal comant in training programs

and & focus on the needs of water usars and the productivity of their farms; issuas
that are discussed below :

- Managerial capaciy la obviously prasant in all depariments. In soma, howevear,
it Is baing encouraged as & way of introducing greater flexibility in applying
rules. According, more decislon-making authorlty Is delegated to lowerlevel
officers. In some cases, the rules themsealves have been revised; for axample,
to accommodate the need for changing targst rates of flow for differant weeks
or locations. This calls for fewer centralized and predetermined rules and
greater day-io-day local managamaent.

. Client orientation has becoma tha hallmark of the communal Irrigation program
of the Phiippines National Irigation Adminigtration (NiA), an eflfort to get
farmers to take on much greater responsibiliies in operating, repairing and
financing systems under the direct control of NIA. Formal mechanisms for
communicating batween the depariment and farmers ware required as a first
step. Other lrigation departments are finding that a more explich ciiant
orientation helps protect them to some extent from farmar opposition, often
supported by local politiclans.
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. Focusing on results means giving attention to the eflects of irigation, not just
to the supply of water as an input. Monitoring of cropping patterns, dates
of planting and yield levels are important to this approach although the irrigation
deparimant doas not nead to do all the monitoring tsel. ® may make fuller
use of data collscted by other depariments and also help them to collect
information in ways which later will be more uselul for irigation purposes.

The changing definition of perlormance referred o above requires many Institutional
adjustments in the department itsell. Most are relatively small steps in themsalves,
but require a substantial commitment to change the way the department perceives
its role and conducts its business. For example, to achisva greater farmer involvament
in operating and financing systams would require new mechanisms for meeting with
farmars on & regular and structured basis. More delegaled decisions would reguire
some reallocation of responsibility and authority to the fisld in order to reduce the
travel expenses and time reguired to reach an appropriate decision.

It is an oversimplfication to characlerize all krigaton departments as traditional -
administrative, seif-centered, and Input-orfenied - and unresponsive o change, However,
undar presant and future clrcumstances, improved Irrigation performancs will be monea
likely for those depariments which bacome Increasingly manageral, client oriented
and focused on results. In consldering these changes, senior depariment officials
need to evaluate the instilutional anvironment of the depariment - not just ite physical
systams - and how effectively the department is structured to deal with it

Today's Irrigation ervironment i8 more complicaled and dynamic than ever before.
The poliical environmant is more responsive o the demands fammers make of the
depariment. The economic environmeant has changed aa self-sufficlency In food has
largaly bean reached in some of the most important Irigated countries. Farmers
may look o Irrigation nol se much as an Input to ralse yields but as a means lo shift
the cropping season lo different months, or o Increase the wage rate of dally labour.
Unintended harmiul eflects of irrigation, such as the risk of salinization, must ba daalt
with rapidity and seriously.

in considerng these and other changes, the senior management of an Imigation
deapartment sseks to maich the new conditions with a strategy. A ceniral alament

of the strategy is a systematic approach to staff training. Without il, management's
intantions are unlikely to be fulfilled.

The Need for Systematic Tralning In Irrigation

Staff training Is now unhversally acceptad as an essantial elament of organizational
"management.” With respect 1o imigation managemant, Robert Lenton (1988) has
proposed the following definition :

“irrigation managemant is the procass in which individuals sat objectives for
Irigation systams, establish appropriate condiions and |dentify, mobliize and
use resources so as to aftain these objectives, while ansuring that these
activities are performed without causing adverss sffects.”
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Training for Irigaton nommally includes pre-service, university level preparation for
technical stafl who are then recrulted by the department; post-graduate courses on
special aspects of Irrigation; staff college training; crlentation for newly inducted siaff;
ghor-term refreshar courses; specialized coursas; fraining linked to a specific projact
or systems; on-the job training; international short-courses; and seminars and conferences
efther within or oulside the country.

A recent depanment-wide training survey in Srl Lanka found thatl the number of
professional people trained In recant years aqualled the total number of professional
stafl in the department; while training cpportunities at the operational or field technician
level were equal to about one-third of staff. The survey also found that the training
ofered by a wide range of institutions, universities and international organizations
was not effectively coordinated, nor was any central record or parsonnal inveniory
kep! of those who had undergone training. These resulls are probably similar to what
would be found in irigation departmanis in many other countries.

The survey revealed that international organizations partially finance a high proportion
of the tralning courses mos! of which were offered and funded through specific
projacts. Such shori-term, spacific training was aimed to improve the efiectivenass
of design or D&M staff assigned 1o operate a systam, but could not seripusly anempt
to improve the way tha departiment itsell operated. Few ol these training activities
weare related 1o or supported each other,

Categories of Training

“Tralning" encompasees a wide range of planned aclivities designed 1o strengthen
the perdormance of managers and stalf. Three types of training that would be included
In a systematic training plan as proposed by these guldelines and thelr relevance
o differant situations, are presenfed below. The distinctlon among them are rather
arplirary &nd In some respects they overiap,

in-senvice and maintenance training

This is intendad to maintain staff skills at given levels of proficiency. It may be called
ghort-larm, routine, continuing, in-house, or onthe-job training for existing or new
staff members. s objective is to strangthen the technical skille of staff when they
join the department or are to be upgraded. In-service training i not usually intended
to impart more skills than are required for the positions cumenily hald It may be
used lo certify continuing or Increased siafl proficiency within the same career path.

In-service traning Is closely linked 1o the vocational training staft usualy receive as
part of their pre-service, formal aducation which qualifies them for amployment. At
the time employees first join the depariment, their skills should be assessed and
recorded, New employess should then be lisied for the particular in-service training
activity or activities which address their shortcomings. This procedure may be
repealed pariodically 1o keep stafl abreast of their fields and closely responsive to
the requiremants of senior managemant.

A-201



In-service training frequently Is seen by siali as a path to promocticn. When this
happens It often becomes only & tool for personnel management rather than as a
means to Improve perormance. Al worsl, in-service training s used temporarily to
refeve operating units of unsatisfactory stafl.

Adjustment or reorlentafion training

This may be required following changes In policy or technology when imigation staff
may bo called upon to undertake new jobs for which thay are nol adequately preparad,
In the 1870s, the National irrigation Administration of the Philippines decided that
the Water Managemen! Technologists of its Upper Pampanga River Project should
advisa farmers about agricultural matters. Training was neaded in agricultural extansion
gkills. Some Irrigation systems In Thailland are now equippad with double-gated
outlets. Training was raquired to use the outlets as dasignad. Irrigation staff in many
countries are increasingly expectad 1o bring farmears into compliance with, or at least
acqulescence lo, water-related matiers. For the success ol these and many other
axamplas of changs, training must be redefined 1o bring stafl capibilities in line with
new deparimental objectives. This is adjusimant training.

Adjustmant Iraining s usually caried out through one or more of three formats

o Specialist training is short term and may be carred out through special courses
at local institutions. Regional or infernational experts may be brought into
supplemant focal experence, I needed. Sludy tours are an example of
specialist training for adjustment purposes. Superintending engineers from
India have gained new perspeclives on farmers-managed irrigation through
wall prepared visils lo other parts of India and 1o the Philippines and indonesia.

- Refresher training ks a course of study In the staft person's field of basic
qualfication that will introduce new concepts as well as rainforce earlier
training. The refresher training should focus on the skills neaded to perform
the rawly designed job properly. Relresher training & usually of relatively shon
duraion and includes soms theorstical background.

4 Retraining Is needed when a slaff member is moved from one type of job or
career straam to another, This frequantly happens when Ihere is a significant
shift in the mandate of tha departmant, or whan cartain phases of organizational
developmant are complete. Some irigation departiments have retained design
staff io oparate irigation system when a permanant elowdown in new construction
8 anticipated.

Project and task force training Is a special catagory of in-gervice training that
s particulady appropriate for pre-commissioning tralning of staff not yel in place
for new projects. Assesements of training needs for new projects differ from the THA
proceduras In Exhiblt "A" bacause new projecis focus on the whole range of irigation
skills, and notl just those skills related to performance reguirements. Assessmanils
lor new projects must also evaluate the employment pool and the capacity of relevamt
training insfitutions to provide the necessary training within the desired time frame.
it s usual o distinguish batween fraining for the construction phase and, at a later
stage, training for operational and maintenanca work.
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Unlike adjuatment training, which s underiaken concurrantly with operational activities,
project and task force training should be carried out 2o that all aspects of the scheme
will take shape in accordance with a systemalic plan and with necessary stalf properly
tralned In all aspects of the project The required numbers of staff and their training
naeds depend on the insfitutional design of the new scheme. There are generally
threa aitamatives :

. Projects whelly under the irigation department;

» Project with the mare tradifional joint management (government and farmers);
and

* Projects Intended to be managed by farmers. Projact training has to ba bullt
into the whole procass of project planning.

Task-force tralning Is a form of project training In which the key staff 1o be Involved
in an aspect of the project receiva training as a team before that aspect of the project
begins. Task force training strangthans interaction among the various team membars.
Management training is an important part of a successful task-force approach and
i& being trled In some projects, Including some under the Depariment of Irrigation
in Mepal. The main problems encounterad with task-force training are ditficulties for
tha department in schaduling teams of staff 1o be available lor training at the same
time and in devising new training meathodologies based on team participation.

Purpose of Current Training
Training for operafions and maimenance

Most irrigation department training in recent years has been designed to provide the
siillls and knowledge with which staff {and farmers) can direct or distribute water,
These programsg have focused on the measurement and conirol of water fiows In
operating systems, They have emphasized the use of measuwring devices such as
double-gated offtakes, meniloring of canal flows, astimation of crop-watar requiremeants,
and some of the prnciples ol canal design on which flow measurament |s basad.

In the last decade thesa training afforis have bean broadened lo help field stalf assess
how well or badly the systems operale. Some lraining emphasizes rapid appraisals
of systern, which include not only waler distribution, but also crop productivity, farmer
satisfaction and other factors related to Irdgation.

Training for planning and design

In recent years, soma attention has been pald to tralning design staff. This tralning
is Inmtendad to upgrade the qualty of irigation planning and dasign, which In many
countrias iz still axcessively time-consuming and costly and fraquently results In
sysiems that are difficult to bulld and operale. Systems built 50 or more years ago
are now genorally regarded as better designed than those designed more recently.

Stalf designing irrigation systems must ofien depend on remarkably misieading and
incomplete information on the topography and other parameters on which thelr dasign
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% based and they have litlle experience in relating engineering principles learned in
the classrcom fo real conditions in tha field. Due to the unpracedanted pace of
Irrigation development, however, they must turn out designs faster than ever. Training
to bring doser awareness of field conditions into the design process would be
particularly valuabte.

General obsarvations

First, training programs are often project-specific. Bacausa thay are nomally financed
by external organizations as part of project loans or grants, the national departments
may nol have local funds for more general training. Thusg, the banafits of training

are found largely within the limited project and do not benefit the depariment as a
whole.

Secand, this training usually focuses an the technology of Irrigation : how to design
systems and how to move waler through them., There is growing recognition that
irmgation technology must also take nto account enmvironmental consideration and
sociological characteristics such as farmers’ behaviour. Current training continues
o focus mainly on stragthening staff competence in the technical aspects of design
and operation.

Third, corvantional trairing focuses on staff in discrete, hierarchical levels of a
depariment. The abilty of trained staff o put into practice what they have learnead
is often limited by individuals In position above or below them, who often remain
oulside the scope ol the training,

Technological training In water managemeant should remain a very important part of
tha total training strategy, for ulimataly the primary benedits of irigation are closely
assoclated with the physical distribution of water and how well that distribution
matches the needs of farmers, crops and solls. But technological training in the fulure
ghould be camied out within a broader framework thal includes devaloping the
managamant capacity within irmigation departments and projecis. Human resource
development programs for mast large organizations should also include training in:

o Planning (including corporate and strategic planning, organization planning,
and financial planning),

g Assassment of cost/benefts and performance;
. Leadership and management skifs; and

" Information management.

CHAFPTER 3
SYSTEMATIC TRAINING

Training in one form or anocther is weall regarded by most staff as 5 means to advance
within their dapartmentl. In addition to its pargonal valua, however, sound managarman!
waining is very imporant to proper unil management and project implementation.
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Training as & Tool for Senior Managament

Heads of large imigation departments sometimes beleve they may not be able to
carry out changes which they know would benefit not only the department, but the
irigated agriculture sector as a whole. This explains why they sometimes do not
fully implament the recommendations for change stemming from research of the
conditions attached to loan contracts. Senior management may agree with the intent
of the proposed changes but doubt that their staff has the commitment or abikty 1o
carry them out, or that they themseives have the capacity o communicate the vilal
importance of the proposed changes. Many senior managers also have quite definite
ideas of banaficial changes they would like 1o introducs.

Thera arme many reasons why lhese desirable innovations are rarely implemented,
but one of the sirongast iz the ineria of the deparfment staff whose natural pre-
disposition is 1o resist changes thal may affect tham or their place in the depariment.
Thay often do not undarstand or shara the oversll objectives of the managers of tha
dopartment.

In Asia, he structure and historical nature of large lmigation departments axplain much
ol this Inertia. Relying heavily on irigation rules and traditions, some dating back
more than a caniury, managers reinforce thelr staff's concern for cominuity, It is
difficuit 1o train a field oficer to do things diflerently when the rules and traditions
defining the position have remained the sams for so long.

But thare are Important reasons why the sanior managemeant neads a more responsive
gtafl. One is the naad to maich etafl skils more closely to presant irigation conditions.

Thess conditions have changed ragidly in the las! twenly years and will change aven
mare in the future. Many managers and directors would like to realign their departments
to match the new conditions better. They would like fo bulld an organization which
could adapt more readily, while retaining a strong body of rules 1o assure continuily.

1 iesdership also has recognized the vaiue of cioser linkage with other
Irigation-related departmants of governmanl. At present this nkage is not strong
in most countries.  Linkage with agriculiure departments is typically so distant that
new structures, such as command area development authorties, have been Initiated
to halp bridge the gap. National or stale administrative stafl colleges often could
ba usad mors dalibarataly to promaota inter-institutional undarstanding and coliaborabion.

From the management's polnt of view, appropriate training programs are those which
strengthen its overall contrel, permit innovation in providing irigation services closely
matched with current needs and contribule to the unity of the sense ol pumpose ol
the department. For the reason It is mportant thal all stall know, understand and
ghare the depantimental objactives-this subject is  discussaed more fully In chapter 4,

Training as a Part of Staff Development
Chapler 2 describad some forms of training that strengthen siaft technical knowledge.

This Ia relevant 1o the neads of the department, especially If newly jolning staff are
not well prepared. In addition, the fact thal stalf usually see training as a means
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to advancemeni has pecullar ramifications since most individual-skils training Is
essentially designed to strangthaen employeas’ ekills within thalr prasent posta. Some
of these programmes even stipulste that trainees must remain in their present posts
for a year of more after recalving training. Bul at leasl as Imporiant o the long-larm
interests of both the depariment and the ralnes s lraining thatl equips both to deal
with new problams.

In recent years considerable inlerest has emerged In training irrigation department
siafl about agricultural matters and training agriculture stafl about irrigation technalogy.
This training has value in promoting & more client and result-oriented approach as
descried previously, but should not be highly technical or detalled. Imigation
department staff should understand how Irrigation can be most useful for farmers
and their crops and know enough about farming o relate affectivaly to farmers, but
they should nol be expectsd 10 carry oul the whole range of agricultural work.

Systematic Training : Some Concepts

Most irrigation departmants have managed to provide many training opportunities,
but often have falled 1o design and implament systemalz department-wide plans to
upgrade and maintain the skills and motivation of their manageras and stalf. They
have supportad discrete training activities rather than comprehensive programmes
of what may be tarmed human resource developmentl. Furthermore, in very few cases
has any attentlon been gliven 1o the effact of ratiremant and recrultment on the skiils-
mix available or on Management succession planning.

Company-wide ftraining programmes are widaly pracliced in private-sector firms,
including those based in developing countries. They are regarded by corporale
managamen! as assantial to recrulting and retaining high-guality stafl and 8 means
by which the management can directly influance stall. Specific job descriptions and
parformance evaluations form essential parts of such a programme. These programmes
are designed to enhance the knowledge of both managers and staff and to link that
knowledge with measures designed o improve deparimental performance. They are
essantially about achievement of positive results and not only about statistics on skills
end managemant training.

How an irigation depariment would implemeant such a plan can only be speacified
by the sanior management of that department. In that process, tha following stralagic
lesues shoukd ba considerad.

Comprahensiveness of levels

The programma should offer some lorm of training 1o all managers and stafl in the

department In order 1o bulld morale and a more responsive work place and to provide
tachnical knowledge at all levals.

A programme covering essentially all stalf levels would be effective bacausa strengthanad
staff contributions at one level would be complemanted, rather than impeded, by those

at higher and lower levels. Individuals who should be involved In 2 comprahansive
programme include :
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Senior Managers,

Middia Managers,
Suparvisors,

Professional Stafl,
Administrative /Clerical  5taff,

Technicians and Operators.

A comprehensive training stratagy would reach across all projects and reglonal offices
of a departmant, so that staff transfars-which are bound to occur in irigation departments
- would not seriously disrupt the effectiveness ol the department.

Matching methods fo target group

Each specific training activity within the programma should be carefully matched
against the appropriate staff level. For example, technical on-the-job training might
be appropriate for ftechnical field staff, whereas brief seminars would be more
appropriate for managers and other senior officials. Eventually, when the training
plan is well undesway and accapted, managamant may wish to design specific
individual trairing opporunitias rathar than a mora ganeralized programma. Tha skills
proficiency and training history of each siaf member should be recorded in their
personnel file, routinely updated and regularly reviewed.

Department  initiative

An oulside Institution I8 usually not In a good position to advise on the detalls of
training for a depariment. To be successiul, the training should be result of a research
and planning process carrled oul by senlor management. Training consultants and
institutions are available 10 assist management in developing such a plan, but thair
invalvemant should fobow, not precede or substituta for, department initiative.

Establishing Comprehensive Tralning Programmes

Assuming a departmental goal to implement a comprehensive training plan, It is nol
necessary immediately to reach all staff or stalf levels. There are advantages in inftialy
training a relatively small group, even if that group thus becomes an alite unit within
the depariment. The Upper Pampanga River Project within the Philippine National
Irigation Administration held such a position until many of its attributes weara absorbed
by tha parent department.

To achleve the most impact, a comprehansive fraining plan should be managed by
a very senior depariment officas. The person with responsibility for implementing
the plan should report directly to top managemert I! the programmea is 1o serve thalr
interasts a8 well as those of the stafl as a whole. While overall deparimantal coordination
and direction is essential, it is equally imporiant that the programme is adequately
funded and strongly supported by Individual managers. The fraining and develcpment
of subordinate staff must be seen as a diract responsibility of managers and supervisors
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at all jevels in the deparimoent. They should be involved in identifying training needs
and in implementing some programme elements.

Some training activities envisaged within this programme may be quite similar 1o those
already being offered, The basic differences will be the greater scope and closer
gttention paid to matching the activity to the needs of tha staif and the depariment
In particular, the scope of the fralning programme for managers and other higher-
laval staff, who do not usually raceive much fraining under corwventional programmes,
will ba much broader and stronger.

Some of the most appropriate activities for senior oficials are workshops and seminars
of several days duration. Thase may be arranged in the hame country o, in associafion
with other insfitutions, in both the home country and abroad. || the training Is held
abroad, the departiment should play an active role in defining the scope and conlent
of the activity,

CHAPTER 4

STRATEGIC DECISIONS IN PLANNING FOR TRAINING

Inftial strategic steps in planning and selecting appropriate training aclivities are
outlined In the following suggested sequance |

* The objactive, targels and goals : Ihe corporate mission siatemant;

" The functions and tasks 1o be perfarmad by management and staff, consistant
with agricultural sector policies and structures;

X The relative priodty of tasks, including coordination with other agencies and
USETS;

The definition of requirement for training;

. The orgenization and implementation of the training programme;

P Tha budgeting for a Iraining programme, periodically 1o be reviewed, and
. Tha follow-up, monitoring and evaluation of the training programme,

Development Objective

To achieve effective management, the relevant management authority of any organization
must first develop a clear statement of the mission or purpose of the unil-those
functions the organization is to perform and for which it Is 10 be accountable. Such
a stalemani, somelimes relerred to as a “"Mission Statement” or “Corporate Plan’,
should set forth the general philosophy and goals of the organization. | usually
provides, as well, general guidance on human and financial resources; physical
systems and technology cholces; and information systams and performance
manaaement.
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The Corporate Plan, which sets the overall poficy for the organization, will require
periodic, systematic raview in the light of experence and changing circumstances.
Changes may be required in the plan bacause of modifications in the soclo-economic
context, new technology cholces resulting from research or shifts in price relationships.
While the overall policy objectives may remain unchanged, lechnology choices,
human resource and financial allpcation and the rata of implemantation may have
io be modified. A plan thal is realistically conceived will hold up well through such
modifications.

Functicns and Tasks Performed

Several government agencias, as wall as the farmer and other water users, are usially
infimately involved with tha many aspects of irigated agriculiure. AR the involwad
parties should be clear about their own funclions and responsibilities and should also
undarstand how these relate to the functions and taks of other. Efective collaboration
should, in fact, be a mandated function for all concemed parties. Funclional and
task responsibiliies should then be dafined at the work-unit lavel and finally, 1o be
sel out in job descriptions for individual managers and olher staff members.

Priorities for Critical Tasks

The relative priority of the many tasks Involved in irrigated agriculiure will change
over time. Certaln functions, such as ensuring public safety, may always be of major
importance. On the other hand, management of construction will be imporan only
during the developmant phase of a new irrigation scheme. Plang o recruit and train
ranagers and staff obviocusly must take into account changes in the pricrities of other
oritical tasks, while maintaining a ocoherant overall staffing and training program.

Training Programme Specification

Training should be a continuing activity in any public organization and s required
for managerial and all other stafl, Howaver, it has seidom recelved continuing support
from senior managers because it value i often unclear and its impact & uncariain.
Faor this reason well designed and implementad programmeas of ftraining that lead
to real performance improvemnents, increased staff motivalion and commitment 1o
change are of particular importance. The issue is to select the right subject areas
and sequance of training for people who can and will make a difference 1o overall
parformanca.

Two converging activities are needed 1o tpacy an affective, parmanant staff training
programme. The firsst, and more fundamantal approach, |s lo define, in gquantitative
and qualitative terms, the staffing characterislics that will be desired by some future
time, parhaps In five or ten years time. This |s pariculardy important in developing
a programme for induction training and for predicting future demands for university
trained staff. The sacond and more usual approach, i 1o analyze currant paformance
discrepancies and decida which deficlances may be comécted with managemeant
or other stafl franing. This second approach commonly requires a Training Neads
Assesament (THA).



i

THAs are usually conducted whan identified problems of Imigation perdormance are
thought to be amenable to & training solution. But such assassmants should not
be conducted only whan serious problems arise. The information assembled for an
irrfigation department TNA Is essentially the same as that required to maintain a raliable
record of stafl and system perdormancs. THAs, therslicre, should ba an intrinsic
part of the managamani process.

The following lssues should be considered when preparing a productive TNA
Training does not solve all performance problems

Thera are many problems of imigation performance that cannot be solved by slaff
tralning. Training of operations and maintenance stal, for example, is not kkely 1o
Improve the performance of systems thal are in bad physical condition. Similarly,
where performance problems can be attribuled to absentesism or poor stell morale,
organizational policies, not training, should recelve wrgent attention.

Before finally deciding to conduct & fullscaie TNA, the current deficiences should
be identified and defined and a determination should be made as to whether or not
training is lkely to remedy the problems. Only after training Is determined 10 be
a fairly cerain solution is It advisable to undertake a comprahansiva TNA that can
support efforls to design an effective training sirateQy and programme.

Irrigation problems that resull from poor performance of staff who have not mastered
technical skils are among those most amenable 1o training solutions. Such easily
remedied tachnical skills include estimating rates of waler flows in canals and estimating
and recording areas cropped at carain imes during the season.

TNA methods

It-la often assumed that different methods of neads asseassment aré required for
differgnt situations - for example, that training neads of individuaks should be assessad
differently from those of deparnments. PFrocaduras for assassing Indhviduals are,
geleciad from among a wider set of procedures used to assess depariments. They
include, among other things, references |0 repors and records and use of external
speclalists to analyze specific aspects of Irigation perfiormance and responses by
managers and staff. However, processes for data collection-survays, quesiionnaires,

gxpert panels, peer group reviews and direct observation-are common to almest all
THAS.

TNA data
Two fypes of data are particularly Imporant for successful TNAs:

- Information that jdentifies the nature and extent of Irrigalion performance
shartcomings, and

- Accurate and complete parsonnal records.
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Information on perdformance shortcomings may be avallable from monitoring units
whera they exist; but for countries in which monitoring i& not yat well-esiablished,
a thorough assesament of how wall tha irfigation systam and the dapartment parforms
would be required before the decision is made to carry out a TNA

A personnel inventory based upon employment records can provide an aggregate
picture of stall performance, levels of skill, experfenca, formal education, in-servica
training and aptiiudas. It should also Inciude information about frequancy of transfars,
terminations, resignations and retirements, as well as potantial for normal staff
advancement and promation. This information Is important to planning the depariment’s
manpowar requirements and to understanding the likaly impact of training on imigation
parformance. Departmenis should maintain locally a uniform human resources
information system. Centrally-located parsonnal fles should contain less detalls, but
local managers should be fully informed of all aspects of their staff.

The most lime-consuming part of conducting a TNA is to assass the skill levals of
all critical personnel categories, such as junlor engineers (section officers or watermasters)
and exscufive and superintending engineers. This time can be reduced substantially
if an up-to-date personne! inventory is maintained, especially i it includas supervisory
evaluations of stall performanca.

Tha process of carrying out a TNA can be summarized in the following sevan sieps:
- Cafina performanca shortcomings

o Define the degree to which the shoricomings can be resolved by training;
. Select assassors for e TNA;

o Sat performanca and skill standards for key managers and staff;

* Craw profiies of the skills proficdency of key managers and staf;

* Defing the gaps in skile of key pessonnel; and

- Determine which personnel to train and on what subjects.

The way in which the TNA is caried out is likely to determine the success of the
resulting training programme. The key queslions are :

* Does tha whole process have the strong and declared support of senlor
managemant?

" Are operational staff Invohved in designing the TNA?
" Are all levels of managemeni and stafl consulted during the THA?
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The Organization and Implementation of Training

Selecting appropriate elements of a training programme : Having reviewad the
types of performance problems encountered in imigation and a range of ditferent
training meathods, we tum now to selacling appropriate activities.

Maost irrigation problems can be addressed through a procass of changs that can
ba faciitated with suitable training activities. These ectivities differ in sach situation
and irrigation departments must decide which catagory of training Is most appropriate
o sohve thelr currant problems. Some of the more useful systematic training activities
are discussed balow.

Supervised on-the-job tralning

This is potentially the most eflective means of upgrading the skill levels of indhvidual
stafl, il the department clearly supports the training. To atiain maximum Success,
the department must find appropriate supervisors to provide the training and convey
to supervisors and parlicipants, alike, the importance the dapartment aftaches to on-
the-job training.

Virtually every irrigation department or project has some supervisors with the experiancs,
knowledge and communications skills to organize and cary out onthe-job training.
Howavar, for a variety of reasons-senlorlty, prolocsl and discipline, among others-
the most appropriate supervisors may be overlooked as possible trainers. The bast
on-the-job training supervisors ore those who can impar to staff their sense ol good
judgement, along with their technical mastery of speciiic skills.

Infiially, the supervisors providing on-the-job training will require guidance. External
fraining consultants with axtansive fleld axperence may be usaiul In helping to set
up the training. The department should also assist by prioviding training malerials,
fransport and other logistic support. Most on-the-job tralning can be completed in
one or two weaaks,

On-the-job training is an effective way to deal with specific skil gaps, because tha
missing element is usually in staff ability to apply in the field skills they have mastered
in the classroom. But perhaps fthe most important change accomplishad through
on-the-job training s afttudinal: /& instills, throughowt the department, a sense of
indhidual confidence and a climate of self help improvement. Departments tha! make
skilled and repeated use of ondthe-job ftraining have well-establihsed means of
communication within the department and clearly demonstrate their commitment to
improve irigation  performance.

A commion observation aboul on-the-job training s its gradual evolution into a mora
formalized course offering. Formal courses are relatively less costly, more conveniant
1o schadule and hold, and aasier 10 teach. Formal courses have an imporani place
as discussed in the following seclion. Thay sheould complement on-the-job training,
rather than substitute for i.

A-212



Formal courses

Coursas, such as those of the Waler and Land Management Institutes In India, are
often appropriale mechanisms 10 strengthen individual skills. Many formal courses,
particularly longer ones, impart Information on & wide range ol lopics, only some
of which may have an immediate bearing on the periormance of the individual
participants and the units in which they work, Long-duration courses, unlass inlended
for retraining, may not offer distinct advantages in edther time or cost over the
recruftmant of new, well-trained stafl, whera they ara available and when the krrigation

department has that option,

The most affective formal fraining s often provided by a coursa that reciifies specific
skill deficlencies of a group of individuals with similar backgrounds and job assignments,
Such courses are most approprialely given in-houss. They may De expensive lo
prepare, however, in relation to the numbers of stalf trained, uniess the basic course
can be repaated many timas.

The major problem with formal courses s to find sultable instruciors. External
institutions are not normally in & strong position 1o provide them. Experience suggests
thal the baest instructors usually come from the irrigation departmeants themsalves,
as they are able to maintain a sharp focus on the paricipants' work anvironment
External training consultants and other specialists may be called upon to assist with
formal courses. The confinued use of proven consultants for succassive courses
ls generally more satisfactory than hiring new consultants each time. Formal courses
do not offer much scope for dealing with problems of staff morale and attitude.

Workshops and seminers

Workshops and seminars are less appropriate for individual training, but can provide
a good way to improve the effectiveness of the department as a whole. In practice,
thare Is not much distinction between workshaps and seminars, axcept that workshops
ara noemally expacted to produce an cutput-frequantly a sat of recommandations-
wharaas seminars are largely opportunities fo exchange information. In the following
discussion, tha term “workshops” refars io both workshops and seminars.

Workshops are an excellent way to train managers and senior-and middle-leval
technical staff. They provide useful opportunities for parsonnel from both the department
and other organizations In the Irigation seclor 1o exchange views and learn from each
other. Becuase thay (nvolve senior people, they must be carefully planned and carried
oul with due ragard for prolocol and intsrdepartimental sansitivites. The timing and
location of workshops must it the schedules of busy peogle, yet provide an atmosphere
that is conducive lo openness and informality.

A prerequisite for successiul workshops is a foocus on a limited set of issues. It is
easier o gain agreement among participants on narrowly defined topics than on broad
ones. As participants work together in a relatively narrow context, they develop mutual
understanding that will later enable them to colisborate on issues of a broader nature.
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Successful workshops Invalving relatively high-leval participants should be preparad
by a respected professional or an academic person perceived to be neutral, rather
than a leader of one of tha organizations invalved. External training consultants can
also be valuable resources for workshops, provided they have broad experience with
fuch meatings.

Irigation performance & frequently constrained because of factors “beyond the
control” of the department, These may include the external context or anvironmeant
of the agricultural sactor or aven the national economy, Waorkshops are an axcallent
maans through which staff can ba sensitized to soma of thesa forcas. Thay ara than
battar able o adjust to and even influece some of these constraints.

Study tours

Thesa are controversial training activities because of thelr cost, limited participation
and potential for abuse. Yel study tours, such as those carried out with senlor irigation
officials from India during 1380-82, can have a long-term impact far greater than might
be expectad.

Suscessful study tours are in aflact seminars or workshops conducted in several
kocations and with a substantial fleld component. Their succegs derives from many
of the same principies described for workshops. It is not always necessary to provide
oversaas travel for study tours; large countrles such as India can provide a wide range
of new field experiencas to Indian Irigation personnel withoul 1aking them out ol the
country. The atiraction of travel Is, however, a strong incentive for senlor Irigation
staff to participate In study tours that take them to foreign countries.

Study tours are perhaps the most effective way that senior management can begin
the process of changing key policles. In 1987, for example, relavant irrigaton
organizations In India planned and carried out a study lour in Indla and two other
countrias specifically to acguaint paricipants with the latest experianca in farmer
management of parts of an irigation natwork.

People from a range of Institutions and locations within a country come togsther as
a team when they participate In a study tour. Many of those who then return to an
active professional life can be extraordinary influential in opening their units 10 key
pollcy changes.

Internships

Internships, In effect, provide extended in-sarvica training with ancther organization.
They are most useful for imparting o selected stalf the workings and culture of those

arganizations. Internships can also be effective ways 1o training stal in new disciplines,
such as research methodologles.

Dapartments generally lend to nominate junicr staff who are not In criical positions
a8 Intarns. This does minimize the impact of losing a slaff membar. But, as novices,
many intems cannot convey to thelr temporary institution a sirong pleture of tha
sponsoring depariment and they may not galn as much from the experience as
axpected. Neverthelass, a imited number of Internships remaing an effective way
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by which irrigation departments can bring In new Ideas and skills and interact productively
with other agencies concerned with Irigated agriculture.

Location of the training unit

A cholce that ofien must be made at the outset of any new fraining plan is whather
to sel up a fraining unit within the Irrigation departmert or to make use of outside
training capabliity. Imemally conducted fraining has the advantages of greates
departmant control, fuller usa of departmant staff and resources and perhaps lowear
costs. However, t does have several disadvantages. First, it may not have access
to some of the best training expertise availakle to the sector. Second, it will not be
strong in areas, such as agranomy, not normally within the immediate responsibifity
of the irrigation department. And third, it may not be percelved by stafl as a prestigious
benefit. In many countries, administrative staff colieges or othar fraining institutes

axist and may be able o provide sultable training for irigation personnal cn soma
aspacts of thelr work,

In-sarvica and on-the-job fraining should usually ba carried out directly by the cancemed
departmant. Thig training strengthens the skills of its staff and builds a more regpongive
bursaucracy capable of change. But training of managers and senlor and middie-

level staff In many cases may be more effective if conducted |ointly with other
organizations.

A physical centre

A ralated question Is the value of physical cenira or campus dadicaled to Irrigation
training. Several countries have constructed irigation training centres during the past
twenty years, but some ol tham now stand unused.

A training centre comprising buildings and perhaps some Irigation hardware gves
an Important sense of permanence and continuity to training. The centre may warrant

& separate line In the department's annual budget, thus increasing the security and
prestige of the (raining siafl.

Irrigation training aclivities at a speciallzed campus can becerne 1oo academic and
remote from performance problems in the field. The In-house training staff may even
conclude that training outside the centre |8 unimportant and should not be supportad.
if thesa views pravail, tha deparimant iz l&fl with assentialy no on-the-job training,
only formal classes which strengthen traditional ways ol doing things, rather than
promoting change. This situation often leads to the assignment of inferior staff as
trainer, which further reduces the value of the training centra.

A training centre appears 1o make sense only when a department has a strong
commitment to training for change, when ongoing training activites camied out In
the fisld are strengthened, not by-passed, by training at the centre; and when the

cantra (s statted on a rotational basis with the ablest senior-and middle-leveal department
fiaeld officers,
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Research and training

Experiance from higher education indicates substantial benafis when training, research
and tha provision of advisory services are combined. A research component provides
new information to feed into tha training function, which otharvisa tends to become
tradition-bound. Furthermore, combining & research funciion with training may
increase the programme’s appeal to competent staff who may not wish to be associated
with a training programme algne. The Third element-consulting-ensures that research
and training stafi are faced with practical problems and have the opporiunity to put
their deas into practice.

The Water and Land Managemenl Institutes in India and some Inlernational centres
have combined resaarch with training. But-with the exception of routine measurement
of evapotranspiration and similar data-maost training programmes mounted by irrigation
depariments do not have significant research functions.

It appears thal whan irrigation trairing and research are combined at the national
leval, the former strangthens the latter; but the reverss may not occur. This s because
in many countrias Irigation research capacity I8 even more limited than training
capacity, so the ressarch mandate may relard  tralning rather than sirenghten it
Furthermaore, traditional irrigation research has lended lo focus on physical and
blological eflects of watar use, nol on operational and managemenl decisions. That
focus does not support the innovative training actvities needed by irigation departments
to overcome their performance shoricomings In & changing environment.

Judgament in irrigation

Irrigation aystems, a8 mantionad In the early chapters, have tradifionally bean mn
according to rather set rules and norms. These have the advaniage of being clear
and presumably impartial and allowing minimal cppodunity for field stafl to use the
systemn for their own purposes.

Ona of the objectives of the training strategy envisaged in these guidelines Is 1o anable
the department and its stalf to respond Intelligently to changes in the system, such
as thosa related 1o walar supply, farmers” wishes, or the system's external environment.
With limits, training should enable siaff to use sound judgement in applying irigation
rulas with soma fliexdbility.

How much creatve judgement imigation stafl should be encouraged fo use is largely
a policy question. In consiraining situations where water is in short supply, where
syslem operation cannot accommodate much variation and where field staff have

not earned the trust of senior management, the exercise of judgement by field staff
cannot yet be encouraged.

But it should also be a depariment cbjective gradually to ease these constraints. As
they become less binding, the department and its staff will achieve higher perfformance
levels by exercising somewhat greater judgemant in discharging thair duties than s
the case at presant. They can be helped io learn sound judgement and sensible
limits to fts uso by taking part In appropriate training activities.
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Budgeting for a Training Programme

Training is a continuing requirement for afl levels of management and sialf and yel
time ks often not sel aside and funds are not provided for this importart function.
During the construction phase of an irigation system, training can be regarded as
part of the initial investment costs, both in terms of s financial and staff time
requirements. After the system is in operation, the cost of training should bacome
an integral part of the costs of operations.

The proportion of management and staft time devoted 1o various forms of training
varigs vary widely, according to the nature of the enterprise. Some privale corporations
dealing with rapidly changing technology may devole over 20 percent of their administrative
budget 1o improving the performance of their stafl. For Irrigation depariments, a range
of 3 parcant to 5 percent of staff time has been suggested as appropriate. However,
each case should be analyzed separately, In all circumstances it Is important that
time and funds are specifically designated in the budgst for management and siaff
training.

External borrowed and grant funds are appropriate for pre-commissioning training
costs and o sel up facilities and the training capacity for continuing operational
training. However, the recurrent cost of operational training should be covered by
domastic sources of funds, as it is an Inlegral part of the cost of operations and
maintenance.

The Follow-up and Evaluation of Training Programmes

Al the end of each training activity it s customary and uselul 1o seek he opinions
of the participarts on the substance and the process of the evenl. This evaluation
iz not sufficient io assess i the training has effectvely imparted new skills or attitudes
to work that will improve the parformance of the trainees. N is, therelora, necessary
io have some form of systematic follow-up some time after the traning avent.

The foliow-up usually will have 1o be on a sample of former trainees. I should ba
designed to find out from the Individuals concerned and their immediate supervisars,
whether or not their performance has improved and [T they are satisfiad with their
working conditions. Interviews with former paricipants provide an opporunity 1o
relnforce the eardier training and perhaps to provide information and opinions halpful
lo improving future training actvities,

In order to facilitale follow-up and 1o provide a sound basis for moniloring career
development, i is imporant that the human resource Information system of the
personnel unit include records of all training events attended by each person in the
departrment.

Periodically, at intervale of two to five years, it is advizable io evaluate the whole training
programme of the department. The methodalogy can be guite similar 1o that suggested
for & Training Needs Assessment. In addition, it would be usaful to assess the quality
and amount of training material developed for and through the varous training events
in the preceding period.
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Next Steps

To astabish a strong fraining programme along the fines envisioned here, each
imteresied country could start with a workshop on the oeprafions and maintanance
of irrigation schemes under the auspices of the national central planning organization
from which soma recommendations on human resource devalopment should emerge.
This could lead to a small naticnal workshop on the toplc at which all agencies

concarned with irrgated agricutture would be represented. The purpose of such a
meeting would be to:

L

Identify strateglc concerns and Issues in the lmigation sector;
" Identfy and assign relative priorty 10 issues and proposed actions,

W

Review the current status of training within all agencies or departments who
are concermed with irrigated agriculture regarding the pricrities identified;

Idenfify areas where performance can be Improved through training, and

Agres upon a plan of action 1o develop a detalled fraining stratagy.
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Exhibit - A

PREPARING AND CONDUCTING TRAINING NEEDS
ASSESSMENTS FOR IRRIGATED AGRICULTURE

Training needs assessments (THAs) are a structured way to analyze the raining needs
in relation to the objectives and targets of an irrigation depariment, Information from
& TMA forms the basis of a depariment's plans for relavant and cost-alfective training.
This Exhibit describes the seven steps which comprise the TNA methodelogy and
provides some suggestions as 1o how it can be implemented. In some cases it may
be useful for “Step 3" to come first if help Is required on the first two steps.

Step 1. Define performance shortcomings

When an organization analyses the parformance of its managers and siafl lo detarmine
the extant of shoricomings betwean expeciad and actual performance, it has underiaken
the first and most important step in &8 review process leading 10 an overall assessment
of its training neads. Some of thesa shortcomings may ba addrassad through training,
but not all of them (Ses Step 2 balow).

Measures of parformance Include Indices relating te oulput and 1o performance of
parsannel al all leveis, Oulpul indices may be araa-based measures of land benafited
from irrigation, comparaltive yield data, or in some cases indices of rales of water
gupplied from various points in the canal network. Whers watar measurement data
are reasonably raliable, they provide a strong basis fof assessing perormance
shortcomings because waler supply I8 a direct responsibility of imigation parsonnel;
crap ylelds are indirect. Other indices, such as time and cost to complete projects
in relation o planned time and cost, may also be used.

Personnal indices include rates of absantesiam, the nature and number of personnal
disputes and the extant io which staff act on behalf of the organization. Both
quantitative measures and gualitative judgaments of supervisory and management
personnel may be used. In either case, senior management must evaluate the degree
o which the information characlerizes the organization as a whole before accepting
and acting upen it

Step 2. Determine the degree to which the shoricoming can be resolved by
training.

Onece parformance shorcomings have bean identified or changes in parformance
cirtaria hava bean decided, an initial decision has to ba made regarding the probability
that training, alone or in combination with other Improvements, Is an appropriate
solution. This can be facilitated by locating the management or staff level and source
of each of the shorlcomings. For most irigation organizations, shorlcomings may
occur al any of these levels and may result from gaps In mastering the managament
or technical skills, lack of motivation or the environment of the job. These sources
are slaborated and llustrated below.
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= Some shortcomings are at the instituticnal level affecting the operation of the
depariment as a whole; examples ofthese may be foundin personnel management
problems of counterproduciive division ol responsibilty. To resolve these
cases, a management restructuring may be requirsd in which training has only
a complementary role, since workshops may ba useful 1o design and 1o
introduce tha new siructure of the organization.

in thase sHuations, the depariment should be analyzed and new objectives
set for those functions that are not being performed satisfactorily. Only when
it zan ba clearly stated who will camry out the Individual responsibilities of
an organization and at what levels of proficlency, can current skill levals be
assessed and training needs defined precisely.

. if the performance shoricoming can be waced fo the Individual level and is
due to a lack of managemenl or technical skills, direct training may be an
appropriate remedy and an assessment of the fraining needs of these individuals
should be caried oul. An exampia I8 the finding that field staff are not
measuring waler as diracled at various offtake points; a refresher coursa in
water measureament might solve this problem.

Bul other possibilities should also be considered, such as whether or not the
staff had ever been properly exposed to water measurement; the measuring
structures are fully functional; the staffs orginal or induction training was
sufficient, or the recrultment and saelection process brought the right individuals
in to the departrent. The judgoment that water measurement is an appropriate
skill should also be confimed befora launching a refresher course in that
subject, because many irrigation systems loday are operated in the absence
of water measurement.

. Iif the shortcoming can be traced to a department’s functions, its remeady is
likely to involve several management and staff levels and a combination of
technical and clerical skills. Two examples of such shoricomings are the below-
target collection of water user fees levied in most countries and rapid depreciation
of construction eguipment.

These examples reflect the fact that many shortcomings at the function laval
resull from managemen! weaknesses of Inconelslancies, the solutions 1o
which may involve significant training activities. But changes in organizational
procedures, either in conjunction with the training or separately, may be even
more  imporiant.

" Shoncomings resulting from the relationship between an rrigation depanmant
and its external environment are least amenabls 1o fraining solutions. Examples
oftheselssues are salary struclures sel by national authorities andthe relationships
among the various agencies concemed with irigated agriculture. Thasa
shortcomings are difficull o resolve through training because they cannot
usuglly be reduced to specific operational tasks, functions or skill gaps.
Howeaver, it may be usetul to arange an inter-institutional workshop to devalop
a consensus on how to rezolve the Issue.
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Step 3. Select "asssssors” for the TNA

Senior managemen! must decide who will carry out the TNA. It may be done by
the depariment's internal training or parsonnel unit, a similar unit from a local university
or faculty of public adminiatration, or by exdernal management and training consultants.
In all cases, line managers and user groups should be included. Internal assessors
are familiar with the deparment and with the subtle but important reasons why it
periorms the way It does. Exiernal people have an advantage in indépendence of
judgement and are less influenced by intemal politics than internal assessors; however,
it is iImportant that they should be neutral and nol suppliers of fraining. In either casa,
however, those carrying out the assessment must have clear authority from senior
managameant to obsarve how field and office staff do thelr jobs, to Interviaw managers
and siafl, to conmvene meetings and to have direct access to all relevant intemal reporis
and personnal records.

Step 4 Set performance and skills standards for key managers and stafl,

After idantifying thoss activities and positions which require the improvement, assessors
and senior managament should then sal standards of competency which, I met by
staff, will ensure performance in key jobs at levels acceptable to maragement. In
daing this, it is important to sat realislic targets which can be achieved by the bulk
of managers and staff with reasonable training, rather than very high or ideal targals
which are not Fkely to be mel by many of tham.

This step (s much easier If job descriptions are already avallable for the examined
positions. Job descriptions serve as a standard agalnst which stafl may be evaluated.
If they are not avilable, the TMA can siill be carried cut using standards similar 1o
|ob descriptions against which to assess the performance of staff. The long-term
aim should be to integrate performance evaluation with job descriptions.

Step 5. Draw profiles of the skills proficiency of key staff.

i the organization has reasonably complete personnel records or an inventory of staff
skills, It Is not oo difficult to prepare a profile of the curent skills proficlency of key
stall. If this information & notl available, it will have 10 be generated by tha TNA
gssessors. This can be done through surveys of a sample of stafll in each position,
and is ong of the most ime-consuming parts of the TNA] however, it & possible 10
use the "nominal group technigue’ to speed up this slage of work {see below). Al
this stage it may be useful lo make an evaluation of critical tasks, as cutlined In the
|lustration.

An llustration : Ewvalualion of Critical Tasks
Can the task be performed?
- To the specihed standard?

. In the Smeframe identified?
- Under exisling conditions?
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MO YES—— HNo acton at this ime

It is related to people?

Is the presant composition of employees appropriate, i.e., the number and
'ype of employees 1o get the job done?

YES NO—Possibie area for aclion : Recruitment
Joo Redesign
Re-Deployment

ls the type of skils required 1o gel the lask done the same as In the past?

YES MNO_—_—Possible area for action @ Training & Development
Refraining Job Redesign
I Technology Change

I the level of compeience of employees appropriate 7
i.e., \he abilty to get the job done)?

¥ES MNO —FPossible area for action : Tralning & Development
Retraining Job Redesign
Technology Change

Iz the level of commitment of employeas approprata?

YES NO —Possible area for action : Training & Development
Communication Siralegies
Consultation Strateghes
Ferformance Review
Team Bullding

Step 6. Define the gaps In skills of key managers and staff,

The gaps are the diferences between the performance and skill stangards (Step 4)
and current skils proficiencies (Siep 5).

Step 7. Determine which personnel to train and on what subjects.

Differant types of training are appropriate for varous levels of managers or staff and
for diferanl performance problems. This can be visualized as a range of fraining
with diffarent degrees of priordty :

Friority 1. Those activities which should be strengthened as quickly as possible,
for example, to prevent damage 1o canal structures or to achieve a target
imigation schedule during a season. Mormally this fraining takes the form
of on-the-job or refresher fraining for personnel who already possess many
ot the required skills,



Priorty 2. Performance shoricomings which do nol reguira immediale intervention
or those resulting from a shotage of qualbed personnel will probably
Involve epecialist training at a location outside the departmaent,

Prigrity 3. In every organization there are managers and other staff whose padformance
Is nat likely 1o improve as a result of fraining and who are not eligible for
specialist training. These people possibly may, however, be re-trained
to carry out a different set of jobs.

Hominal Group Technigue (NGT)

The NGT Is a decislon making strategy which s designed to help generate a maximum
input from group membars while limiting unconstructive personal conflict within
groups. One of itls major fealures is the way it regulates group input and decislon
salections, limiting opporiunities for confiict by structuring the steps in the decision
process. The procest also ensures that each participant has an equal chance to
contributa. The sequental steps in NGT are as follows

" Silent generation of ideas in writing;

In tum feedback from group members to record each jdea in a briel phrase
on a fiip chart;

. Discussion of each récorded ideéa for clanfication and understanding; and

C Indlviduals voting on the relative priorty of ideas with the group decision baing
mathematically derlved through rank-ordering or rating.

Although this techniqua is commonly used a& a decision making procedurs, il can
ba modified for use in diagnosing and analyzing training neads.

Diagnostic Meetings

To bagin the process, natural work groups  within the department should be idantifiad.
Each of these groups must consist of up 1o 15 persons. Care should be taken to
ensure that all participants in esach meeting are at the same organizational level and
have similar duties and respongibilities. The process can be broken info three distingt
phases.

Fhase 1: Nominal Grouping

The mesting for sach of the natural groups should start with an introduction by a
senior manager and the staff development officer. Each of them should emphasize
that the purpose of the meeting s 10 identily problems in the organization which were
inhibiting efficiency so that they should be corrected through training possibly combined
with administrative changes. Tha group would be asked to provide open and honest
input by simply listing on paper all of the problems which they percelved in their unit
and in the depariment in general. Afler the problems are listed and clarified, the
participants should be thanked for their input and informad that methods and procedures
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for resclving the issues would ba developed in later meetings. This entire process
may last for no more than an hour for each group

After these initial diagnostic sessions, the data should be summarized and collated
according 10 the nalural groupings within the department. It is quite usual to generate
something in the order of 70O 1o 800 problems in & depariment. These may range
from simple things, such as the inadequate lighting in staff areas, 10 more complex
issues, such as the Inabiity to operate sophisticatasd machinery.

Phase 2: Rating

This phase concems rating and assignmant of priority to the problams identified in
the first phase, Again natural groups should ba formed representing the work areas
in which unit problems have been identified. The groups should be given a list of
all the problems relevant 1o their unit and asked to rate the Importance, priority, and
salety of each problem on a 10 point scale. In addilion, they should be asked to
mark aither or both of two columns to indicate H the problem was caused by a
parformance or knowledge daficit. During the mesting, each of the categories should
be carelully defined belore the rating process is bagun. Tha definitions are as follows:

Imporiance. This category refers to the dagree to which this problaem affects the quality
of the daparment. Ask yourseil: Wil solving this problermn noticeably
improve the gquality of tha department? If so, give the problem a rating
at the upper end of the scale, or vice versa.

Priority, This rating has to do with the degree lo which you believe the problem
is the management’s or someone alse’s, give It a low rating. Il you belleve
you can makas a contribution to solve the problem, give it a high rating.

Safety, I this problem threatens the life or health of any of the population, give
it a “yes".if not, give it a “no".

Enowledge. N this problem s attrbutable to & lack of knowledge, information, or
training, give the problem a “yes'. There is need for care on this one,
Ask yourselt: Would the employee be able to correct the problem without

additional training, I their ife depended on 7 If the answer is “yes",
the problem gets a “no” rating.

Meachanical. If this problem is mechanical or structural rather than a lack of ability
or information, give it a “yes” rating. Giva it a “no" rating if it cannot
be correctsd untl a piece of equipment or structure is repaired or
redasigned.

H nomally takes groups 30 to 45 minutes to complate their ratings.
Afler ihe ratings have been completed, the data should be collalted and tabulated
for each unil of the department. Tha mean scores in the rating categories for priority,

imporiance and knowledge should be Iotalled In order 1o delerming the most critical
problem areas.
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FPhase 3: Action Planning

Tha final diagnostic phase consists of action planning with the natural work groups.
Two major things should happen in these sessions.

First, a senior manager should summarize all the high priority items for sach group
and indicale managerial actions to be taken in order to resolve issues. Second,
the natural work groups should analyze and discuss tha remaining problem. Task
forces may be established, some of which may include several natural groups. These
task forces should retumn at a later date with action plans to alleviate problems,

An important outcome of these action plans is generally to improve standard operating
or adminictrative procedures. In addition, specific training programmes may be
desigpned or aranged with suitable providers and other qualified parsonnal 1o help
solve the technical and organizational problemns.
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QUESTIONNAIRE (CONFIDENTIAL)
FOR ASSESSMENT OF TRAINING NEEDS (ASSISTANT ENGINEERS)

ANNEX

XV

(to Chapter 10)

management, LAWAPCOS, 1848,

1.  Whatis your designation?

2 Pleasa give your Academic Cualtication (Tick)
Secondary /Inter Sciance N |
Graduate E==1
Post Graduate ==

3(a) Please give your Technical Qualifications?

Engineering Diploma F—
Engineering Degree ===}
Post Graduale —
Other

[Epachy]

(b}  Membership of Professional Socieites

4.  Inwhich age Group are you naw? (Tieky/)
Less than 30 years —
3010 40 years 1
40 to 50 years L1
beyond 50 years D

5. For how many years have you been working in the department of irrigation in :
a8 Invastigations, planning only [:| Wre.,
bl  Research and Designs only LIy

Source:  Technical Report No.18 : Guideiines for conducting training needs assessmert In Irrigatian
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10.

c) Construction only 3 TS,

d) Operation and Maintenance only s

g) Combined responsibilities romamong ____ — Y
a,b,c & d (above)

Total e

How many years of this total were in [ 1ws

major/medium irrigation?

Do you feel Assistant Enginears and equivalant are wall informed about the duties

they and you are expected to perform in their job? {Tick,/)
Very well informed ]
Somewhat informed ]
Not wall informad —

List of sight of the main duties of Assistant Engineers (& equivalent] performed in their
job. (List all sight before going on 1o the next question)

i)

£5s5sz=

Which of the above main duties do you find easy to perform? (Tick /)

7 — m ] W 1 v ]
w1 iy 1 vi) 1 vig ]

Which of the above listed duties do you find somewhat difficult in performing
salisfactorily? (Tick 4

- T —— ] W ] v ]
vl vy 1 iy ] vl ]
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11.

12,

13.

For which of your main dutles listed above do you fesl that additional knowledge or
training would ba most halpful In performing your duties? (Tick./)

i ey ) L — g ==

w1 vl ] viip 1 vil) [

Do you feel that Assistant Engineers (& equivalent) have sufficient knowledge of :-
(Tick./)

Sufi- Mot Suffi- | Litte None
clant clent

) Imigation manual
i)  Storage/capacity design
iify Dam Site selection

W) Soll sampling & Soll machanics)
& selection of matertais

v}  Spillway design
vi) Canal alignment & layout

vilj Construction management
and C.P.M. techniques

vil) Project economics

ix} Design of weirs

¥)  Design of distribution system

xf)  Cuality Control in earth
Dam constructhon

xii) Quality contrel in
masonry works construction

Think of an Assistant Engineer (or equivalent) officer who anjoys a high professcinal
repuiation fior his work in designs and construction (do not wifle his nama). List three things
he does particularly well ;

i)

i)
il)
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14, Think of an Assistant Englneer {or equivalent) officer who has a poor reputation in
desigrs and canstruction (do not write his name). Liet three things he doss poory;

U]
if)
iif)
15, Do you feel Assistant Engineers (or equivalent) have sufficient knowledge aof :-
(Tick.j)
Suffi- Mot Suffi- | Litthe Mone

clent clent

T Methods of fiow measurement

iy Calibration of measuring
instruments /devices

iy  Howto keap the lrigation
systam in efficient running
condilion

iv) Praparation of prefiminary
irrigation program

v]  Maonitoring of irrigation
s shachl

vi)  ‘Water balancing, water
losses & water Conservation

vil)  Owverview knowladge of

agronomy, solis, crops
water raquirements, etc.

vil) Scheduling of weir gates
operalions

ix) How o decide water
allocation paoficy for
gach major/medium

irrigation system

¥]  How fo effectively
arganize farmars for
scheduling/maintenance

¥  Maintanance and repairs of
irrigation syslems

xily Cost sstimating for mainis-
nance and repair warks
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16,

17.

18.

13.

21.

Think of a Assistant Engineer (or aquivalant rank) officar who has a good repautation
for his wark in sysiem operation and maintenance. (Wrile his nama) List three things
he does particularly wall :

0
]
i}

Think of an Assistant Engineer (or equivalent rank) officer whao has a poor reputation
for his.waork in operation and maintenance. (do not write his name) List three things
that he does poarly in his work

)
)
i

Before a major/medium irrigation project is submitted for approval, inftial work such
as surveys, designs, drawings, estimates, cosl benefita, etc. have to be carried out
in compiling Irrigation Project Reports. Are Assistanl Engineers (& equivalent)
confident thal thay can compie such a report independently? (Tick )

Very Confident T
Confident ==
Mot Very Confident _—
Do not know how I:l

What skills do you feel the Assistant Engineer need to have strengthened in order {o
Improve their job performance? (Training required for Assistani Engineers).

)
)
i
)

What skills do you fesl Assistart Engineers (& anuivaient officers) need to strangthan by
training in order $o improve their job pardormanca?

)
i)
i)

)

Keeping in view official dutles, which is the best month to release your subordinates
for training?

181 Preference
2nd Preferencea
ard Preference
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22. What s the bast month for you to be releasad for training?

15t Prafarence
2nd Preferance
3rd Preference

23. If you could choose the topics to be covered in your own fraining, what would you
be mosl interested in?

24. It you could continue higher professional education, in what field of specialisation
would you be most interested?

18t Prafarence
2nd Preference

25. What other suggestions do you have regarding in-service training for the major/
madium irigation sector?
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ANNEX XIX
(to Chapter 11)

SUMMARY OF RECOMMENDATIONS OF THE NINTH"
FINANCE COMMISSION

The recommendations for O&M grant are given in the following paras, This grant is exclusive
ofinterest charges otherwise payable by the State Governmenls on loan-advanced by the
Canfral Government.

1. MAJOR AND MEDIUM SURFACE IRRIGATION PROJECTS

1.1 Rs.180 perhaperannum of gross irrigated area (GCA refer para1,1.2 below) for Q&M
grant taking the base year as 1988,

1.1.1 Out of this, allocation for headworks should be 1o the extent of As.30 1o 40 per ha
depending on the type of the headworks,

1.1.2 While working out the gross rigaled area of any project, the two-seasonal crops and
perennials are counted only once alongwith kharll and rabil crops.

1.2 Rs.65/- per ha to Rs.90/- per ha per annum of C.C.A. for the component of regular
establishrmant,

1.3 An amourt of atleast Rs.25/- per ha of the protected area 1o be provided for
maintaining the drainage system in the command area.

14 1/3rd of the norms at para 1.1 above, should ba provided for unutilized potential.

1.5 20 percant of para 1.1 abova should be provided for special repairs over and above
the normal maintenance granis as and when reguired.

2, MINOR SURFACE IRRIGATION SCHEMES

21 For minor surface irrigation schemes in hilly areas of Himalayan region, O&M grant

ghould be atlaast Rs.900/- per ha of groes Irrigated area including the cost of regular
egtabiighment.

2.2 Inaddition, 20 per cant of the above D&M grant should be provided for special repairs
as and whean reguired,

2.3 For hilly regions of the othar Statas the grants may be increasad by 30 per cent
of para 1.1 above for the exira requirements of mairtenance in such syslams.

* Tha Governmenl of India has constitutad tha Tanth Financa Commission on 15th Juna
1882,
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a4

32

3.3
3.4
35

2.6

.7

LIFT IRRIGATION SCHEMES
(Inclusive of Electricity Charges and Establishmeant)

Lift irrigation schames by Rate in Rs. per ha
pumping from river and storages of actual irigation

Group A upto 0.15 cumes 770.00
Group B above D.15 to 075 cumec 620.00
Group C above 0.75 to 3.00 cumec 500.00
Group D above 3.00 cumec 475.00
Lift irrigation from canals

Group A upto 3.00 cumec 250,00
Group B above 3.00 to 15.00 cumec 520.00
Group C above 15.00 cumec 500,00

Irrigation from augmentation tubewells 735.00
Irrigation from direct State tubewells 685.00

The O&M grant should be updated annually for the escalation in the costs of labour,
material and equipment basad on the overall increase in the All india Consumer Price
Incles:,

The Finance Commission Mambears foft that the recommendations made above ara
fhe minimum requirements required for proper malntenance of created assets. No

reduction may therefore be effected in the O&M grant as otherwise the systems will
go in disuse.

Thi Plan funds are reguired 1o modemnize (or rehabiltate) the system. The Commission
membears furthar felt that the above recommendations. will increase the burden on
the States” exchequer and desred that suitable maasures may be initated by the State
Govaernments.
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SPECIMEN FORMAT

Y CANAL SYSTEM
INPUT FOR WATER ALLOCATION

ANNEX XX
(to Chapter 12)
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ANNEX XX
(to Chapter 13)

LIST OF FORMATS
(Manually monitored large Irrigation system)

Manitoring of outletwise irrigation during field inspeciions.
Graphical Bar Chart showing roster and running of channels.
Monitoring of tall gauges.

Weeakly progress repori of area irigated.

Monthly statement of chacking Rabl Kharif irrigation measuremants.

Monitoring of week-wise water allotted and delivered (cusec days) to varous
divislons wnder the command in each season,

Water depth ohtained for maturing Rabl and Kharif crops in the command.
Monthly report on number of unautharised irfgation cases reported.

Junior Engineer’'s Monthly Journal - Canal Maintenance Inspection Report.
Junior Engineer's Monthly Journal - Canal Operation Achievermnent Report.
Junior Engineer's Monthly Journal - Clearance of Channels and Repairs to Lining.
Maonitoring of discharge carrying capacity of channals.

Weeldy statement of moniloring of power supplied to tubewells and demand.
Report for Monitaring of Greundwater levels for May/ Cetober.

Irrigation Parformance Raview - Area Irrigated and revenue assessed.
Quartery Expenditure Report for Operation and Maintenance cosls.
Fortnightly statement of u/s and d/s gauges at Hydro-power stations.
Convayanca lossas in walercoursaes field channels balore and after lining.

Number of waterngs given from canal Irrfgation.
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INPUTS

® Water
® Labour
@ Money

|

INTERMEDIATE CUTPUTS
® (Gates adjusted
& Canals dredged

l

FINAL QUTPUTS
Water to root zone
& Amount
@ Timing
@ Unilomity
@ Cuality

|

IMPALTS

® Crop production

® Incomes

® Well-being

- g

Modal of irrigation syslems showing inputs, outputs and impacls
{ Source : IFPRI 1892)



ABOUT INCID

The indian National Committeas onlrrigation and Dralnage with INCIC a5 its acronym;, was firs
constituted by the Minlstry of Water Resources (MOWR) in April, 1830 with a composition of
18 mambars with Chalrman, CWEC as its Chaiman, This has again been reconstituted by the
MOUWR In January, 1994 with a composition ol 21 membars. The INCID) is présently having
2 Special Commitiaas ooking after 8-subjacts with atotal membership of about 135, a muil-
disgiplinary group alirgation, drainage and agricultural Engineers, scil and crop Scientisls,
agro-economisls, nydro-geciogists, social and environmental scienlists, economists eto;
grawn frem Stata rigation Depariments, Central Watar Commigsion, Planning Commisson,
Indian Coundll ol Agnculure Resaarch, Indian Agricutiure Resaarch Institule, Walar Tezhnology
Ceantres, Research Institutions, Water and Land Management Instilutes, Agricuitural Univarsiting,
Engineering Universities and Consuitanoy tirms ke WAPCOS elo.

The main furclions of INCID incluge advising Ceaniral and -State Governments and heir
dgencies on mallers rakaled 1o irrgalion and drainags; preparing and updabing the Siate-ol-
the-an ‘on diffefent branches o Irmgation and orainage; diseemination o nformation
coordination and recommencatons for funding of research programmes including monitodng
ol thaschemes: promotion and coordination ioraffedtive participation of India inlntemational
Programmes ol ICID and ofher agences; promotion of eduzational and training and
manpower devalapment programmas,; arranging and conducting Seminars /Conlerancas/
Waorkehope and alza R&D review sessions ele,

IMCID has an ambifious programme-of bringingout publications on matters of topical interest
ir the fieid of irigation and drainage. Development of Irrigation, Drainage and Flood CGontrol
in India, Non-Structural Aspects of Floed Management in India; Text and Current Stalus in
India on Aganda 21, Chapler 18 ol Earth Summit held a1l Rio atg ara some o tha publications
brought out 50 1ar, besides the peripdical Anruyal Be porsal the end ol financial yvears. The
presant publication isane up n the sares, greatly beneficial o the project operating agencies
in preparing tha POMs o achieve afficiant and optimal functioning of the irngation systems,

Addreas of Indizn Mabonal Commilles on lrigation and Dralnage (INCIDY
Mz Waler & Power Consultancy Services {I) Lid,,
B-3 B4, Community Contre, B-1, Blogk, Janakpurl Mew Dothi - 110 058, INDIA,
Telephomes : S5OR06R, B507EA0, S507T7E0 SH0H488; 'I:nhl_rl WAPIAP. Maw Delhl - 110 058
Telew: (81-31) 7621 5 WAP IN; Fax : [B1-111 36403 and [F1-11) 5552872

Haad Cifica
RAILAGH, 36, Kasturba Gandhl Marg, Mesw Dalhi - 190 009
Talephones | EFABN | 3313189-4
Cable ; WAPCOS, Mew Dalhly Fax: (81-11) 3316402
TELEM 1 (#1-31) 1061 WAP 1N
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