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ABBREVIATIONS AND UNITS
1 Abbreviations
English Turkish

ACC TKK
AGM
AMC
AEARP  TYUAP
BOD

DSi
CA
CAC
COoD
DA DS
EC
EOAGM
ERR EGDH
FAO

FRR MGDH
GAP
GAPCACID

GAP RDA
CAT

GD

GDPD TUGEM
GDARef TRGM
GDARes TAGM
GDP GSYIU
GDOS TEDGEM
GDRS KHGM

GFA GOD

GFC GOK

GFO GO0

GIS

GNP GSMH

GOT TCH
IBAV

1A

IBRD DB

IC SK

ICID

ID SB

IFAD

IG SG

IS

ILRI

Description

Agricultural Credit Cooperatives

Annual General Meeting

Agricultural Marketing Cooperatives

Agricultural Extension and Applied Research Project
Biological Oxygen Demand

State Hydraulic Works General Directorate
Chambers of Agriculture

Conventional Agricultural Credit

Demonstration Area

Electro-Conductivity

Extra-Ordinary General Meeting

Economic Rate of Return

Food and Agricultural Organisation of the United
Nations

Financial Rate of Return

Southeastern Anatolia Project

GAP Coordination & Advisory Council for Irrigation
Development

GAP Regional Development Administration

Cation Exchange Capacities

General Directorate

CGeneral Directorate of Production and Development
General Directorate of Agricultural Reform

General Directorate of Agricultural Research

Gross Domestic Product

General Directorate of Organisation and Support
General Directorate of Rural Services

Group Formation Adviser

Group Formation Coordinator

Group Formation Organiser

Geographical Information System

Gross National Product

Government of Turkey

Bi-monthly Training Meetings for SMS

Irrigation Authority

International Bank for Reconstruction and
Development (World Bank)

Irrigation Cooperative

International Commission on Irrigation and Drainage
Irrigation District

International Fund for Agricultural Development
Irrigation Group (DSi)

Institute for Irrigation Studies

International Institute for Land Reclamation and



IMS
IRR
ISOB
KAP
LIC
M&E
MARA
Mis
MOE
MOCH
MOF
MOFC
MOM
MOM JV
NSR
NWC
O&M
OFWM
OFWME
ORMVA
PA

PDA
PDRS
PDWG

RWC

SLA
SCMC
SCP
SIS
SMS
SPC
SRWSC
TAWS
T&V

TDP

TL

UNDP
usSD
VGT

TKiB

OB
MGB

i&B

PA
TiM
KHIM

PTT

YDYD

KUz

TCDD

TCZB
TIGEM
TKV

TL

TMO
TOPRAKSU
TV

TZDK
TZOB

KGT
SD

Improvement
Impact Monitoring System
Internal Rate of Return
Irrigation System Operating Body
Knowledge, Attitude and Practice
Large Irrigation Company
Monitoring and Evaluation
Ministry of Agriculture and Rural Affairs
Management Information System
Ministry of the Environment
Ministry of Health
Ministry of Forestry
Ministry of Finance and Customs
Management, Operation and Maintenance
MOM Joint Venture
Night Storage Reservoirs
National Water Commission (Mexico)
Operation and Maintenance
On-Farm Water Management
On-Farm Water Management Engineer
Offices de Mise en Valeur Agricole (Morocco)
Pilot Area
Provincial Directorate of Agriculture
Provincial Directorate of Rural Services
Planning and Design Working Group
Post & Telecommunications Department
Rural Water Corporation (fomerly Rural Water
Commission0
Service Level Agreements
Secondary Canal Management Committee
Supervised Credit Programme
State Institute of Statistics
Subject Matter Specialist
Small Private Company
State Rivers & Water Supply Commission (Aust)
Terms of Agreement for Water Supply
Training and Visit System
State Railway System
Technical Discussion Papers
Agricultural Bank of Turkey
General Directorate of Agricultural Enterprises
Turkish Development Foundation
Turkish Lira
Soil Products Office
Soil & Water Department (formerly)
Television
Agricultural Supply Association
The Union of Turkish Chambers of Agriculture
United Nations Development Programme
United States Dollar
Village Group Technician
Water Foreman
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WUG

Units

(@)

(b)

(c)

(e)

SKB
SKT

YAYGEP

Length

cm
km
Area
km?
ha
da

ml

Volume

mx10°
10°m?

I/s
m®/s
m°>/sec
m°/ha
/s/ha
Weight
mg

gm
kg

Time

yr

Water Users Association
Water User(s) Group
Expanded Adult Farmer Education Programme

millimetre
centimetre
metre
kilometre

square kilometre
hectare

decare (0.1 ha)
square metre

litre

cubic metre
million cubic metres
million cubic metres

litres per second

cubic metres per second
cubic metres per second
cubic metres per hectare

litres per second per hectare

milligram
gram
kilogram
tonne

second
hour
year



U]

(9)

(h)

(1)

Velocity

miday
mm/day
cm/hr
m/s
m/sec

Money

TL
Us$

Energy

kWh
kW
MW
hp

Salinity

ds/m
mmhos/cm
meqg/100gm

mg/l
gm/m?
SAR

Other

%

o

e

m

b
fish/ha
pH
fish/ha

metres/day
millimetres per day
centimetres per hour
metres per second
metres per second

Turkish Lira
United States Dollar

kilowatt hour
kilowatt
megawatt
horsepower

deciSiemens per metre
millimhos per centimetre
milll equivalents per 100
grams

milligrams per litre

grams per cubic metre
sodium absorption ratio

percent

degree

degrees Centigrade/Celsius
million

billion

fish per hectare
acidity/alkalinity

fish per hectar
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GAP MOM STUDY
IDENTIFICATION REPORT
SUMMARY

INTRODUCTION

Turkey is richly endowed with land and water resources and is a major
agriculture producer with a consistent surplus in the agricultural trading sector.
The climate of Turkey is extremely varied and the significant differences in
agro-ecological zonation permit a wide variety of crops to be grown. Since
1980 imports of new seed varieties and emphasis on the use of agricultural
inputs have led to significant increases in crop yields.

The agricultural sector is also a major provider of employment and in view of
its importance to the national economy the Government has encouraged the
development of irrigation projects throughout the country. A major component
of the Southeastern Anatolia Project (GAP) will be the implementation of a
series of large scale projects commanding some 1.7m hectares for irrigation.
The development is the final stage of exploiting the water resource potential of
the Euphrates and Tigris basins for both irrigation and hydro power generation.

The total GAP project is a multi-sectoral regional development plan for one of
the less developed parts of Turkey embracing the sectors of agriculture,
industry, transport, health and education.

THE GAP MOM STUDY

The GAP MOM study is concemed specifically with the development of
management systems for the irrigated agriculture that will result from the GAP
projects. During recent years great progress has been made under the
guidance of DSI with the planning, design and construction of major
infrastructure works, such as Atatirk dam and the Sanhurfa tunnels, as well as
irrigation distribution works. Since this water is scheduled to become available
in 1994, there is an urgent need to identify the most suitable management,
operation and maintenance arrangements to ensure that the total resources
invested in irrigation development are utilised optimally so as to:

(a) realise the full agricultural production potential of the GAP region;

(b) contribute effectively to the overall development of the region
principally in terms of increased economic activity, population
settlement and employment creation.

The achievement of these overall objectives is the focus of the GAP MOM
study.

The Terms of Reference require the study to be undertaken in a structured
sequence and programme in the following three phases:



(a) Phase 1 covers the Identification of the most appropriate model for the
development of irrigated agriculture embracing all necessary technical,
socio-economic, environmental, institutional, legal, organisational and
management considerations.

(b) Phase 2 covers the Implementation phase of the model in a
representative number of pilot areas, over a minimum period of two
years, by the establishment of all necessary organisation and
management units and operation and maintenance services.

(c) Phase 3 covers Monitoring and Evaluation of the organisation and
management systems established in the pilot areas to determine
factors contributing to success and failure, and any underlying
constraints, and then to review, revise and improve the model for
implementation in other areas.

This report deals with the Phase 1 studies. There is a considerable degree of
interrelation between all tasks and activities and the aspects considered during
model formulation include:

. Water distribution organisation and management procedures

. Institutional and organisational arrangements

5 Regulatory and judicial considerations

. Sociological considerations :

0 Technical considerations including the assessment of water resources

availability, operation of large conveyance canals and distribution
systems water application methods, crop patterns and suitability, soils
and topography, drainage requirements,
Financial considerations in relation to farmers’ budgets

. Economic considerations at national and regional levels.

s Environmental considerations

The core of the study is development of the MOM model and the study
programme was structured so that the detailed results of these studies are
taken into account in evaluating all potential models.

STUDY PROGRAMME

The study commenced in April 1993 and has been undertaken by an
integrated team of 15 Turkish and 17 foreign consultants. The study
programme has included review of existing reports and documents, mestings
and discussions with government agency staff, farmers, and other
organisations. Site visits have been made in the region and to view existing
imigation management arrangements in various schemes in western Turkey.
Consideration of irrigation management in other countries included a study tour
of the Andalusia region of Spain. A socic-economic study of the region was
undertaken, including a survey of farmers in areas already irrigated or about to
be irrigated, in order to ascertain perceptions and attitudes to irrigation.

The results of the studies by various specialists have been presented in a
series of 22 technical discussion papers and other reports which have



identified the most significant issues to be addressed in selecting the most
appropriate irrigation management to suit the GAP region. These technical
discussion papers are presented in accompanying volumes to this report. The
consultant team has also assembled a large library of technical reference
books, reports and plans together with databases of statistics and other

information.

The initial findings of the study and the outline of methodology for evaluating
and selecting the MOM model were presented at a Workshop conducted in
Sanliurfa in December 1993. The Workshop was attended by 86 participants
from government agencies, academic institutions and other interested
organisations throughout Turkey. The participants provided valuable comments
on the model evaluation process which have been taken into account in
compiling this report.

EXISTING IRRIGATED AGRICULTURE IN TURKEY

Turkey has developed its present base of irrigated agriculture very rapidly over
the past 40 years and in so doing has established a valuable source of
technical expertise which is applied in such large developments as GAP. In
developing the GAP MOM model it is prudent to draw upon past experience by
taking account of aspects which have contributed to both high and low
standards of performance.

The strengths of Turkey's irrigation management include: the technical
competence of DSI in constructing and operating large dams; the experience
of GDRS for smaller works; the well established and capable agricultural
research institutions operated by GDRS, MARA and the universities; an
established structure of farmer training and extension services within MARA
which could form the basis for training in the GAP region. There are also
examples of successful water user groups which are more effective than
government agencies in carrying out equitable water sharing to farmers and
achieving compliance with operating rules.

On the other hand some weaknesses of present arrangements include: lack of
co-ordination between agencies in regard to project planning and budgeting;
limited extension services available in many irrigation schemes; weaknesses in
the farmer/extension/research linkage; ineffective water fee collection in DSl
projects; the crop method of water charging which encourages high water use;
unsuitable irrigation methods and low water use efficiency in many schemes.
DSi also has difficulties in delivering irrigation services to farmers at the
tertiary level and enforcing legal means to prevent damage to canals. There is
also a need to modernise the present laws relating to surface water allocation
and use and to make specific provision in the water laws for the establishment

of effective water user groups.
IDENTIFICATION OF THE MOM MODEL

The approach which has been adopted to identify and evaluate the suitability
of potential MOM management models is structured and objective and consists

of the following main steps:



Step 1

Step 2

Step 3

Step 4

Define what is meant by a MOM model and prepare a statement of the
Major Objectives and the Major Criteria by which any model must be
evaluated in relation to the Major Objectives.

Identify the potential management sub-models, assess the strengths
and weaknesses of each, determine the widest possible range of
combinations to form a set of potential management models and
define the linkages between the sub-models in terms of functions,
responsibilities, lines of communication and co-ordination.

Identify key issues, develop a comprehensive set of Key Criteria which
any MOM management model must address and classify Key Criteria
as either Relevant or Common.

Evaluate the potential management models in relation to the Relevant
Key Criteria selected and identify the mest suitable model(s).

DEFINITION OF A MOM MODEL

The overall MOM Model embraces all major entities concerned with the
development of irrigated agriculture in the GAP Region and can be defined in
terms of four components:

(2)

(b)

(c)

(d)

Structures: institutional arrangements or functions and responsibilities
of each entity; organisational arrangements or lines of responsibility,
communication and co-ordination between entities; management
arrangements or organisational structure of each entity.

Systems comprising procedures for each entity in terms of: guidelines
for planning, designing, operating and maintaining the infrastructure;
guidelines for promoting good on farm practices; monitoring and
evaluation and feedback.

Skills and Resources comprising: resources required to fulfil
responsibilities and implement systems; human resource development
based on training programmes.

Enabling Legislation for the implementation of the institutional and
management arrangements and of the systems guidelines.

The overall model must provide an institutional and organisational framework
that promotes the most effective development of irrigated agriculture in the
GAP Region. This goal can be expressed as three Major Objectives:

Maximise Net Benefits: as measured in terms of the value of total
agricultural production less costs of management, operaton and
maintenance.

Ensure sustainability: with respect to political, environmental, financial,
social and physical factors. It also relates to the institutional and legal
environment and the capability to expand irrigated agriculture in a sus-



tainable manner.

. Implementable and Flexible: which requires that a model must be
suitable for early implementation and have inherent flexibility for
development into a more effective model over time.

From these three Major Objectives a second level of more detailed Major
Criteria can be derived for evaluating any model. These are summarised as
follows:

Major Objective Major Criteria
Maximise Net Benefits 5 maximise water use efficiency and
returns
. minimise management, operation

and maintenance costs

Ensure Sustainability . political acceptability

. minimise adverse environmental

. promote financial viability

. socially acceptable

. preserve and develop physical

performance

. ensure institutional effectiveness
Implementable and Flexible . allow early implementation

. promote flexibility to change

POTENTIAL MODELS

The number of potential management models for the core water supply activity
was determined by separating the total water supply into its major operating
components and considering the possible management units for each one. The
components and sub models so determined are as follows:

COMPONENT X POSSIBLE SUB MODEL
Headworks Dsli
Primary Canal Dsi

Irrigation Authority
Large Private Company

Secondary Canal osl

Irrigation District
Irrigation Cooperative
Large Private Company

Tertiary Canal DSl Imgation Group
Irrigation District
Irrigation Cooperative
Small Private Company
Water User Group
Chamber of Agriculture
Large Individual Farmer




From this process a total of 13 combinations of primary, secondary and tertiary
sub models were considered as being both feasible and capable of evaluation

as separate potential models.
EVALUATION CRITERIA

From the consultancy studies some 64 Key Issues were derived which were
considered as significant for the purpose of evaluating potential models. From
these a reduced set of 22 Key Evaluation Criteria was developed each of
which expresses a clear concept in terms of the major Objectives and Major
Criteria  described above. These Key Evaluation Criteria are the basic
mechanism for evaluating the models and embrace a wide range of issues so
that the evaluation is not distorted towards a limited number of criteria.

EVALUATION OF THE PREFERRED MODEL

The overall evaluaton was derived as a consensus of the individual
assessments of members of the consultant's team. This assessment has been
supplemented by the views expressed by delegates both during the project
Workshop and afterwards through the completion of questionnaires. The
following key conclusions emerge from the evaluation:

(a) DSi's key role should be to concentrate on high level sectoral
allocations and resource planning at the national level. This use of the
expertise of DSI is vital to the optimum use of the nation's water

resources.
(b) On a five to six year timescale, an autonomous Irrigation Authority will
be the primary and secondary canal sub-model which best meets the
key criteria.
(c) The large private company generally rates highly, except with regard to

early implementability. This might well be the most appropriate agency
in the long term at the primary and secondary levels. The divestiture
of an Irrigation Authority into a self-financing private company could be
feasible in the long term for the GAP region.

(d) Regardless of which agency is responsible for water supply at the
primary and secondary levels, a crucial element of the overall model
for GAP is that responsibility for management of the tertiary level
should be by fully participatory Water User Groups.

The preferred basic model for GAP therefore comprises three principal
components: a Supplier of Bulk Water, in this case DSI; an Irrigation System
Operating Body, termed an lIrrigation Authority operating the primary and
secondary conveyance system, and fully participatory Water User Groups at
the tertiary canal level. The preferred basic model must be flexible and
adaptable to the different physical and social conditions existing throughout the
different projects planned for the GAP Region.



10

An important consideration in the development of a model comprising separate
sub-models is the relationship between the sub-models. This relationship
should be based on the supplier and customer concept at each interface. it
implies a clear understanding of the rights and responsibilities of each party
which would be expressed in a service level agreement.

Dependant upon the physical size of each irrigation scheme, four models can
therefore be identified based on the preferred basic model. In relation to
distribution infrastructure, these are shown as follows:

Preferred Irrigation Infrastructure Size/Comment
Model
Source Primary Secondary | Tertiary On-
Works System System System Farm
A {DSi} {Dsi} MIA] (WUG) F Large Scale
schemes
B (DS} [1A] [1A] WUG) F Medium Scale
schemes
c {Dsi} (WUG) (WUG) (WUG) F Small Scale
schemes
(<500ha)

1A - lrrigat_ion Authority; WUG-Water User Group;  F-Farmer
FINANCIAL AND ECONOMIC ANALYSES

The projected costs for management operation and maintenance under
different models have been estimated and the financial implications analysed.
The results indicate that there would be major savings to Government resulting
from the recommended model. The greatest part of these savings is attributed
to the formation of WUGs to manage tertiary systems as indicated in the
following table:

ltem Cost Saving | Cost Total Saving to Govt as
% transferred to % of Present (DS|) Mode!
WUG %
WUGSs taking tertiaries 20 25 45
IA taking primary/secondaries 14 0 14
WUGSs taking primary/secondaries 1 1 1
Total 35 26 60

Economic analyses have also been caried out which indicate increased
returns on capital investment through adoption of the model. This increase is
partly due to reduced O&M costs but mainly due to higher agricultural yields
resulting from improved management and higher irrigation efficiency.
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THE MOM MODEL

The recommended MOM model consists of three principal elements, namely
the Supplier of Bulk Water (DSi), an Irrigation System Operating  Body
(Irrigation Authority) and farmer generated Water User Groups. The model also
provides for strengthened co-ordination links between these core bodies and
all support agencies, including the private sector and other interests not
formally involved at present. The overall Institutional framework is shown in the
attached Figure.

Management of the major water sources and provision of water supply in bulk
at supply points into the various irrigation systems are the primary
responsibilities of the Supplier of Bulk Water. DSi already undertakes these
and is recommended to continue this role which would be enhanced without
the additional responsibilites of water conveyance and local distribution. It
could then focus its activites on the integrated planning of water resource
development and management on the broad scale taking into account national
policy objectives and international obligations. It would cover aspects such as
water guantity and quality, drainage and salinity control strategies, flood control
and environmental considerations. DSi would also have direct responsibility for
management of the major headworks storages, pumping stations and river
regulating weirs. These large engineering structures demand the continued
attention of skilled operators, backed by technical expertise, to ensure that
they provide the required levels of service under all operating conditions

The proposed Irrigation Authority (IA) would take over functions at present
carried out by DSi. The IA should own, manage, operate and maintain the
primary and secondary delivery system, buying water in bulk from DS| and
selling it to Water User Groups (WUGSs). The IA will be a Government agency
and should be established within the Ministry of Public Works and Settlements
although outside the existing departmental structure of DSI. It is an essential
that the IA be set up under a charter which requires it to operate on a
commercial, fully accountable basis with its own management and finances.
This would establish it from the outset as a relatively autonomous body
focussed specifically on delivery of irrigation services to a defined customer
group. It would also facilitate the possible transition of the IA to a private sector

body in the future.

The creation of WUGs is the recommended sub model for the Farmer Groups
core component of the model. It would be the responsibility of a WUG to
undertake the total management function for irrigation services at the tertiary
level. This component of the model will be put in place immediately in
proposed Pilot Areas so that the development process can be tested for wider

application throughout the region.

WUGSs will be organised so that they reflect the wishes and needs of members
for efficient irrigation methods and profitable agricultural production. The
farmers must first agree upon a constitution and a set of working rules and
regulations. By producing its own constitution each WUG will be able to reflect
the differing needs of the community. The minimum conditions applying for

every WUG are that:



. it has legal status to enable it to own assets, open a bank account
and have recourse to the legal system if required;

- it is managed by a committee, elected regularly by all the members
and accountable to them;

. financial accounts of the WUG are audited annually.

The necessary legal status can be provided by establishing WUGs as village
co-operatives.

Coordination and communication between the IA and WUGs would be
facilitated by a Secondary Canal Management Committee (SCMC)
representing a group of WUGs on the same secondary canal system.

The GAP Co-ordination and Advisory Committee on Irrigation Development
(GAPCACID) would be the key coordinating body bringing together the main
organisations involved in irrigation development in the region. This committee
would play a major role in providing advice and guidance to the GAP
Administration in the formulation of regional policy and co-ordinating the
activities of departments and organisations. In particular it will provide a formal
channel through which farmers’ concerns and ideas can be directed to the
GAP Administration so that irrigation development is planned taking into
account the wishes of farmers in the planning and design phases of future
projects.

GAPCACID would comprise representatives from the following:

. Secondary Canal Management Committees representing WUGs

. Irrigation Authority

. Supplier of Bulk Water (DSI)

. Regional Directorates of DSi, MARA and other Regional Directorates
and research bodies

. Private sector bodies.

. Provincial Governors or their representatives.

= Universities

The existing Provincial Co-ordinating Committees of each province provide an
important communication link between many Government agencies including
those which have only an indirect relationship to irrigated agriculture. While the
primary co-ordination role for organisations directly concerned with irrigated
agriculture would be with GAPCACID, there is a need to ensure that the
programmes of all other agencies are planned with an understanding of the
irrigation development programme. This is particularly important in respect of
Government agencies responsible for services such as transport, health and
education, which will face increased demands on their services as irrigation
development proceeds. The Provincial Co-ordinating Committees will play an
important role in co-ordinating the general activities of all public agencies,
which is complementary to that of GAPCACID.
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Qo-ordination arrangements between agencies involved during the
implementation phase in the Pilot Areas, would be provided through a Plannin
and Design Working Group (PDWG). This group should consist of staff fror?ﬁ
GAP RDA, the GAP MOM study team, DSI, GDRS, and provincial extension
services departments. This is a means to utilise all expertise and knowledge
within the various organisations involved in irrigation development in the
region.

SELECTION OF PILOT AREAS

The philosophy of the GAP MOM study is that the recommended models will
be tested and evaluated by implementation in selected Pilot Areas. For the
Study to be effective and successful in meeting its objectives implementation
within the Pilot Areas must also be successful.

Investigations to identify suitable Pilot Areas have centred on 6 possible
locations. One location is within the Urfa command system of the Harran Plain,
which will receive the first supplies from Atatiirk dam, and the remainder are at
five existing irrigation schemes. Three pilot areas in the Urfa system have
been selected. Four possible pilot areas have been identified in existing
schemes from which three will be selected. The areas selected are as follows:

Name Province Gross Area Demonstration.
(ha) Area (ha)
Devegecidi Diyarbakir 6900 2460
Hancagiz Gaziantep 6250 6250
Ceylanpinar Sanhurfa 9000 180
Harran 'A’ Sanhurfa 43040 4500
Harran 'B & C' Sanlurfa 43040 3000
Harran 'D’ Sanliurfa 43040 2500
Keysun Adiyaman 1950 1950

The Keysun scheme is included as an alternative to be selected if any of the
other possible areas are not available.

FORMATION OF WATER USER GROUPS

Implementation of the model will be progressive over several years. The initial
stages will focus on the establishment of Water User Groups in representative
Pilot Areas in order to develop the process of group formation and test the
effectiveness of the model under field conditions before it is adopted for wider
implementation. Trials of a number of water saving measures and improved
irrigation and drainage techniques will also be undertaken as part of the Pilot
Area Development. This will commence in 1994.

10
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Those aspects of the management model, such as the creation of a new
Irigation Authority, which require new legisiation will take time to be
implemented. Other important factors affecting implementation include
establishing and improving co-ordination arrangements, resourcing the new
organisations, training of agency staff and farmers, developing administrative
procedures and suitable transitional arrangements for the proposed Irrigation

Authority.

One of the important initial steps to implement the model is to commence the
process of forming Water User Groups to take responsibility for the tertiary
level irrigation works. The principle underlying the introduction of WUGs is that
they should be developed as farmer generated organisations as distinct from
farmers participating in groups designed by someone else. This implies that
there should be a bottom up approach with guidance and encourage but little

external direction.

The formation of WUGs will be assisted by placing trained organisers within
the farming communities to stimulate farmers to believe that group formation is
desirable. They will then lead farmers through the processes of group
formation including development of working rules for effective group
management and operation. It is proposed that the group formation process
will begin in selected Pilot Areas with the appointment of Group Formation
officers (GFOs) who are not part of any existing Government department. At a
later stage, after the process has been tested, the responsibility for the group
formation process will need to be institutionalised and MARA appears to be the
appropriate body to assume this role. MARA would be invited fo assist with the
monitoring of the group formation process in the Pilot Areas.

Preparation of Group Formation Organisers will require a considerable training
input and ongoing co-ordinated support will be required from existing
institutions and the consultants. Up to 8 GFOs will be recruited who will be
supervised by a Group Formation Co-ordinator with support and training
assistance from a Group Co-ordinaticn Adviser. The GFOs will receive initial
induction training supplemented by regular follow up sessions.

WATER MANAGEMENT IN PILOT AREAS

Investigation of the proposed Pilot Areas has identified a number major
constraints which must be rectified if the model trials are to be successful
These are the need for rehabilitation of existing infrastructure in the existing
schemes, particularly Devegegidi and Hancagiz, completion of supply and on-
farm works in Urfa-Harran, the general lack of adequate water flow
measurement facilities and relatively low standards of farm water application

designs and practices.

The efficient use of irrigation water and the effective drainage at the farm level
are an essential part of good irrigation practices and important elements in the
strategy of water saving for the region. An integral part of the operation of the
proposed Pilot Areas is for farmers to be trained in the use of improved
farming or agricultural practices that will lead to improved water use efficiency.
Some of these measures are relatively simple and can be implemented quickly
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by the» farmers themselves. Others will require modifications to infrastructure
and will take some time to introduce.

The measures proposed for improving water management are all aimed at
promoting water savings and are summarised as follows:

. Water Demand measures covering the concepts of crop water reg-
uirements, water budgets and irrigation scheduling

. Water Distribution improvements such as simple flow measurement,
modified canalet offtakes, construction of night storage resernvoirs

. Water Management on the Farm, including improved header ditches
furrow equipment, portable flow measurement equipment, multiple
small syphons lay flat tubing and gated piping for surface irrigation as
well as sprinkler and drip irrigation systems.

. Drainage Measures including improved land grading and preparation,
drainage outlets and re-use of drainage water.

ESTABLISHMENT OF IRRIGATION REGIONS AND IRRIGATION ZONES

Itis proposed that he region be delineated into Irrigation Regions and Irrigation
Zones to facilitate management and administration.

it is recommended that the whole GAP region be considered as three regions,
based on river basins and major water systems, for the purpose of overall
water resource and imigation planning. The proposed regions correspond
generally to DSi Regional Directorate boundaries with the recommendation
that the existing DSI boundaries be amended to transfer Mardin province from
Region 10 to Region 15. This would ensure that all the major water supply
systems to be supplied from Atatiirk dam via the $anhurfa tunnels are within
the same region.

50 Irrigation Zones have been tentatively identified. These would form the
basis of administration units for day to day management at the local level.
These have been delineated having regard to location of water sources,
irigation  system layout, area, administratve boundaries, community
infrastructure and services and social homogeneity. The tentative zone
boundaries need to be reviewed at the time when new projects are being
brought into operation to ensure that they still provide an appropriate basis for
management.

LEGAL ASPECTS

Use of existing legislation to the maximum extent will allow implementation of
the model to proceed without delay, particularly the development of WUGs
which it is considered can be established under the existing village co-
operatives law. However new legislative provisions will be required to establish
the proposed Irrigaton Authority as an independent public agency,
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institutionalise co-ordination arrangements and strengthen certain areas of

water law.

Amendment of the DSI establishment law is also required to enable it to
transfer ownership of canals and related works to Water User Groups and an
Irrigation Authority. New or amended legislation is necessary to provide for full
cost recovery and strengthened revenue collection procedures by all agencies.

The process of drafting such new legislation should be initiated at an early
date to allow adequate time for consultation with all interested organisations

prior to the formal parliamentary processes.

A number of shortcomings in existing water laws have been identified in the
study which apply generally to irrigation and water management throughout the
country. Possible amendments to overcome these shortcomings have been
proposed already by DSI. Although these amendments are not essential to the
immediate implementation of the GAP MOM model, it is highly desirable that
the law be improved in these matters for effective overall water management.
These suggested amendments include: the rationalisation of water rights for

_the extraction and use of surface water resources to ensure integrated

management on a whole basin approach, promulgation of Regulations
provided for under Article 641 of the Civil Code covering the general use of
public waters; clarification of the water rights of individual farmers.

MONITORING AND EVALUATION

A Monitoring and Evaluation (M&E) process will be undertaken in the study
with the following key objectives:

- To monitor the progress of the implementation of the pilot studies,
evaluating the key constraints and identifying suitable measures to
overcome these constraints

To evaluate the performance of the MOM model developed and its
applicability to the GAP region as a whole

The lessons learnt during the development of an effective M&E system in the
pilot study areas will form the basis of the M&E approach which can be applied
to the GAP region. The study involves several agencies in a complex task, so
the monitoring of their activities will play an important role in ensuring the
project achieves its objectives.

The M&E system will have two main components, @ Management Information
System (MIS) and an Impact Monitoring System (IMS).

The MIS will monitor the progress of implementation of the planned activities of
the study, and should provide management with the information required to:
oversee progress, ensure that planned inputs are available, that work
schedules are achieved and targeted outputs obtained; and identify problems
at an early stage and take steps to resolve them.
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The IMS will be conducted by carrying out field surveys each year to collect
impact evaluation information from farmers and WUGs. Field work should be
undertaken in October, followed by data entry and verification, and initial
analysis and tabulation. Annual evaluations are scheduled for February 1995
and 1996. A Project evaluation is expected in December 1996, which will be
based on the progress made, and data available at that date.

MANUALS

To assist staff and farmers involved with the introduction of the model in Pilot
Areas and related training programmes, a series of manuals will be compiled
by the consultants covering management, operation and maintenance and
other specialist subjects. Separate versions of these manuals will be produced,
where appropriate, to cover the requirements different agencies and Water
User Groups.

The MOM manuals will contain, in addition to procedures and instructions
relating to specific tasks and activities, an outline of principles and policies
underlying the development of the MOM model. The general headings of the
main sections of the these manuals are: organisation and management,
system operation arrangements and maintenance procedures

A M&E manual will be prepared describing the system outlined above. This will
be undertaken as a joint exercise with the Monitoring Officer appointed by the
GAP RDA. A survey design for the impact monitoring surveys will be prepared
and field tested, and a data entry system, tabulation layout and report outline
prepared.

A manual of cropping techniques will also be produced based on the results of
agricultural research on field crops being carried out on various field crops by
several institutions in the region. This manual will assist extension specialists

to prepare training material.

Following investigations into improved on-farm water management, a set of
guidelines for irrigation scheduling will be prepared for use by farmers and
extension staff. These will be prepared for the range of crops, scil conditions
and irrigation methods used throughout the region.

The MOM, M&E and cropping technique manuals should be completed in May
1994,

TRAINING

Training on various aspects of implementing the MOM Model is proposed for
four categories of participants: management, operating and maintenance staff,
farmers and trainers. In 1994 training courses are recommended for 17 groups
in 1994, amounting to about 270 persons. An intensive programme is
necessary, to ensure that the training matches the proposed timescale for the
Pilot Areas. Details are set out in the consultant's report Proposals for

Training.
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It is proposed that the training programme be coordinated and managed by
GAP RDA, to ensure control and long-term sustainability. The Training
Coordinator recently appointed by GAP RDA should manage the impl-
ementation and evaluation of the training programme with the support and

assistance of the consultant.

A Training Coordination Committee should also be formed, chaired by the
Training Coordinator, with representatives from all the Government agencies
involved, and the consultants, to advise and assist GAP RDA in all aspects of
the training programme.

TRANSITIONAL ARRANGEMENTS

Following adoption of the model the steps for developing suitable legal
mechanisms can begin and planning should be on the premise that each new
scheme brought into operation should be operated in accordance with the
following main principles of the model:

. management of the tertiary distribution system be wholly the
— responsibility of WUGs

$ water be supplied in bulk from the source via primary and secondary
canals under a level of service agreement.

In the interim period before it becomes economically practicable for an
Irrigation Authority to begin operation as a separate entity it will be necessary
for DSI to manage the primary and secondary canals. Appropriate transitional
arrangements will be developed to provide for DSI firstly to manage the
primary and secondary systems on behalf of the future Irrigation Authority and
then transfer them to it. The matters to be provided for in the transitional
arrangements include organisational structure and staffing levels based on
future needs, funding arrangements, revenue collection procedures,
administrative procedures, plant, vehicle and equipment stocks, office facilities,
lisison arrangements with WUGs, timetable for progressive transfer of
activities, staff, assets and facilities to the IA and staff communications.

A small working group, of about five persons, should be convened during early
1995 to commence development of the transitional arrangements.
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1

1.1

INTRODUCTION
The GAP Project

The National Context

Turkey is a unitary parliamentary republic and the only state in the Muslim
world in which secularism forms part of the constitution. The President is
elected by parliament, rather than by voters, for a seven year term under an
electoral law which divides the country into 107 multi-member constituencies
with parliamentary seats distributed by proportional representation. The
administrative system of Turkey is highly centralised with local authorities in
the 76 provinces having limited functions principally relating to health,
education, security and provincial directorates.

Turkey has experienced steady population growth since the 1920s. The most
recent census, conducted in 1990, put the population at some 56.5 million,
indicating an overall growth rate over the previous five years of 2.17% which is
high in European terms. In general family sizes are decreasing in western
Turkey and the towns, while in the Southeastern Anatolia area family sizes are
much larger. This region has the highest population growth rate in the country
as shown in the following Table.

Table A 1.1
Area and Population
Region Total Population Population Annual
Area Density Increase
km? 000s per km? 1985/90 %
Mediterranean/ 5444 92 3.14
Southern Coast 59395
West Anatolia 3865 51 1.76
77031
East Anatolia 6867 39 1.24
176311
Southeastern 2700 68 3.63
Anatolia 39749
Central Anatolia 13096 55 1.43
236347
Black Sea Coast 6827 84 0.53
81295
Marmara & Aegean 11693 137 3.48
85370
Thrace 5975 250 3.21
23862
TOTALUAVERAGE 56473 72 217
779360

The larger cities are growing by 4-5% per year because of migration from the
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countryside to the towns. Once overwhelmingly rural, about 59% of the almost
entirely Muslim population now live in urban areas with a consequent shift in
culture and politics from those of a rural to an urban based society. Primary
education is universal with 6.8 million pupils in 1988/89 and corresponding
secondary school and university populations of 3.55 million and 0.56 million
respectively.

In 1980 fixed exchange rates were abandoned and the Turkish lira depreciated
rapidly. From 1990 banks have been free to determine their own foreign
exchange rates independent of the Central Bank. The basis of Turkey's
modern economic development was laid down by Kemal Ataturk but it was not
until the 1960s that a co-ordinated industrialisation programme was
implemented under which import substitution policies formed the basic
framework of the five year development plans until the end of the 1970s.
Turkey’s foreign balance deteriorated in the 1970s as the import needs of the
rapid industrialisation initiative outstripped the growth in exports resulting in
high levels of foreign borrowing requiring intervention by the IMF and foreign
creditors. This intervention led to strict monetary policies being adopted which
hit investment and private consumption very hard. During 1981-87 economic
growth was strong though inflation remained at over 30% increasing to 75% in
1988 at about which level it remains today. Exports increased rapidly in the
mid 1980s but then decreased and, although industrial output has expanded
significantly, this has made only a modest contribution to employment creation.

Since the beginning of the 1960s significant changes have taken place in
Turkey's national economy with the proportion of GDP from agriculture,
including forestry and fishing, falling from 42% to 18% in 1980 and with an
accompanying rise in contribution from the industrial sector from 16% to 29%.
Internationally agricultural goods comprised 76% of total exports in 1965 and
this fell to 18% in 1990. The export of manufactured goods has nearly doubled
since 1981, although many of these gocds depend on the processing of
agricultural raw materials such as cotton texties or manufactured food
products. The shifts in sectoral contribution to GDP are shown below.

Sector 1960 1970 1980 1990
Agriculture 42 31 23 18
Industry 16 19 25 29
Construction 6 8 5 -
Services 36 42 47 49

Despite the widespread industrial base almost half the population earn their
living from agriculture. The Turkish authorities face considerable difficulties in
creating sufficient employment opportunities for the rapidly growing population.
This is compounded by the progressive population shift from rural to urban
areas and is further complicated by the large number of informal workers in the
agricultural sector. The official overall unemployment level was put at 8.3% in
October 1991 although the actual figure is estimated to be considerably higher
(OECD 1993).
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1.1.2

The Agricultural Sector

Turkey is richly endowed with land and water resources and is a major
agriculture producer with a consistent surplus in the agricultural trading sector.
Since 1980 imports of new seed varieties and emphasis on the use of
agricultural inputs have led to significant increases in the yields of a number of
crops. Tractors are numerous and widely used although in many areas manual
labour is still common. Labour productivity in the sector is low compared with
European standards aithough this does allow the agricultural sector to be a

major provider of employment.

The climate of Turkey is extremely varied and the significant differences in
agro-ecological zonation permit a wide variety of crops to be grown. Hence
triple cropping is possible in the Mediterranean environment of the fertile
valleys of the Aegean, while predominantly cereals are produced in the central
Analolian plain and the norih east and tobacco, fruits, vegetables and nuts in
the more temperate areas. Of Turkey's total area of 77.9m hectares, the
annual cropped area comprised some 24.0m hectares (31%) in 1991 with
perennial crops including vineyards, orchards and olive groves adding a further
3.7m hectares (5%). Cereals, in particular wheat, dominate production while
other major produce in terms of tonnage include sugar beet, potatoes and
grapes (SIS, 1991).

The land tenure system varies widely throughout the country with basically
three types of ownership excluding state owned land. In village areas land is
shared out between community members on a smallholder basis such as in
western and central Anatolia, while in eastern Turkey there are many large
estates owned by absentee landlords who may control many villages and
employ local peasantry as sharecroppers. Inthe Cukurova plain around Adana
and in parts of the Aegean coastal region there are large commercial farms
while State Farms, such as at Ceylanpinar in southeastern Anatolia, are
scattered throughout the country and have been used to pioneer new
techniques in agriculture in particular certified seed production.

Agricultural credit is made available to farmers through the country's largest
bank, the Ziraat Bankasi (Agricultural Bank), which offers money to farmers at
subsidised interest rates as well as longer term money for investment projects.
Agricultural Credit Cooperatives also provide loans for the purchase of inputs
and extend credit from their own resources and from the Agricultural Bank. It is
estimated that about one third of farm credit comes through non-institutional
sources.

In terms of foreign trade, since 1984 Turkey has liberalised its policy on food
imports. Whereas it is accustomed to running a surplus on the agricultural
balance of payments, the rise of a large and more prosperous urban
population will diversify the pattern of trading. In terms of domestic markets,
while much produce is exchanged freely in local markets, the state companies
such as TMO (Soil Products Office) control much marketing activity despite
there often being direct competition from private companies. Tea and tobacco
are now part of the open market and there are support prices for major
agricultural commodities which are fixed annually by Government.

The Government has encouraged the development of irrigation projects
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thrqughout the country. A major component of the Southeastern Anatolia
PrOJth (GAP), in conjunction with the exploitation of water resources for hydro
elec_:tnc power generation, will be the implementation of a series of large scale
projects commanding some 1.7m hectares for irrigation.

The Southeastern Anatolia Project

The GAP project is a multi-sectoral regional development plan for one of the
least developed parts of Turkey. it is based upon a Master Plan prepared for
the region in 1989 embracing the sectors of agriculture, industry, transport,
health and education. It is the largest and most comprehensive project in
Turkey and includes the eight provinces of Adiyaman, Diyarbakir, Gaziantep,
Mardin, Siirt, Sanliurfa, Sirak and Batman covering some 74,000 km? in the
southeastern part of the country bordering Syria and Iraq and occupying nearly
10% of the land area with a population of 5.2 million.

The project wiil be the final stage of exploiting the water resource potential of
the Euphrates and Tigris basins for both imigation and hydro power
generation.This development commenced in 1962 with construction of Keban
dam on the upper Euphrates. At that time planners at the General Directorate
of State Hydraulic Works (DSI), who were only considering power and
irrigation development, initiated a long term scheme to implement 13 major
projects. It was later recognised that the potential social and economic impacts
on the area would be so great that a more comprehensive and integrated plan
for development was required and hence the GAP project was formulated.
With the publication of the GAP Master Plan in 1989 the region was classified
into four principal zones in terms of infrastructure development and land
suitability. These were:

(@) Areas with high accessibility to urban services and high land capability.
These areas are Diyarbakir-Batman, greater $Sanliurfa and Cizre-Silopi.
In these areas intensive and commercialised agriculture is envisaged in
conjunction with agro-industrial development.

(b) Areas with high accessibility to urban services but with low land
capability. These are the Gaziantep and Siirt areas in which
development on a range of industries for the former and the livestock

industry for the latter.

(c) Areas with low accessibility to urban services but with high land
capability. In these areas, which are remote from urban areas, priority
will be given to increasing agricultural production with measures to
address marketing, agricultural inputs, extension services and
infrastructure development including roads.

(d) Areas with low accessibility to urban areas and with low land suitability.
These areas will have low priority for development unless there is
potential for mineral resources or tourism development.

A further two zones were identified which exhibited a mixture of characteristics
of zones (a) and (b) these being Adiyaman and Mardin-Kiziltepe areas. From
this broad screening process six areas were identified with high potential for
development, these being Diyarbakir-Batman, Greater Sanliurfa, Gaziantep
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gateway, Siirt, Adiyaman and Mardin Frontier areas. For these areas a range
of integrated development issues are intended which, in relation specifically to
water resources exploitation and impact on agriculture, can be summarised as

follows:

(a) Diyarbakir-Batman: irrigation, hydro-power and road development
together with infrastructure for grain storage and agricultural inputs
distribution.

(b) Greater Sanliurfa; imigation development, infrastructure for grain
storage and inputs distribution together with creation of agro-industry.

(c) Gaziantep Gateway: irrigation and road development.

(d) Siirt: irrigation, hydro-power and road development together with
afforestation and erosion control and creation of agro-industry.

(e) Adiyaman: irrigation and road development.

(f) Mardin Frontier: irrigation, road and dam construction together with
development of marketing channels and agricultural inputs distribution.

All GAP developments are based on the original projects identified by DSi and
encompass construction of 22 major dams and 19 hydropower stations. The
latter will have a total installed capacity of 7,500 MW producing an estimated
27,000KWh of energy amounting to about half the production in the country
representing roughly 25% of total economically viable hydro power potential.
The stored water will irrigate 1.7m hectares representing nearly a quarter of all
Turkey's irrigable land and increase the irrigated area of the GAP region from
3% to 63% of total arable land. The total investment cost is estimated at
US$20b (1992 prices) and the projected benefits are expected to increase
national income by 12%, provide self sufficiency in food for 80m people and
create an extra 3.3m jobs nationwide.

The irrigation schemes have been selected and prioritised for implementation
according to a target investment per hectare and the energy projects according
to a specified target rate of return on capital investment. The development is
being undertaken in several stages with the highest priority projects currently
under construction scheduled for completion by 1997, the remaining priority
irrigation and power projects by 2005 and all other works after that date. The
two largest dams, Karakaya and Atatirk on the Euphrates, are now completed
and producing commercial electricity. The installed hydroelectric power
capacity at these two dams totals 4,200MW or 56% of the planned total of the
GAP developments. The 26km long Sanhurfa tunnels are scheduled for
completion during 1994 and will convey water from Atatirk dam to command
nearly 500,000 hectares of land for irrigation in the Sanliurfa-Harran and
Mardin-Ceylanpinar plains.

The GAP MOM study is concerned specifically with the development of
imigated agriculture that will result from the GAP projects. Many interrelated
projects are planned within the framework of the 13 original DSl projects
requiring the conjunctive use of surface water resources for irrigation and
power generation. Additionally the conjunctive use of surface water and
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groundwater resources is planned for some areas such as the Harran and
Ceylanpinar plains. Three of the original 13 DSI major projects comprise hydro
power development only. Of the remaining 10 projects, five lie in each of the
Euphrates and the Tigris basins and comprise a total of 26 major imrgation
schemes (or units), 16 in the Euphrates and 10 in the Tigris. In summary these
major projects are as follows:

Euphrates Basin
(a) The Lower Euphrates Project

This comprises five irrigation schemes located to the south and east of
the Atattrk reservoir, namely:

. Urfa-Harran plain gravity (142,000ha).

. Mardin-Ceylanpinar gravity (186,000ha).

. Mardin-Cey]anpinar pumped- (1439,000ha).

. Siverek-Hilvan pumped (160,000ha).

. Bozova pumped (70,000ha). -

These schemes will be supplied from the Atatlrk reservoir, the first
three via the Sanliurfa tunnels and the other two by pumping through
other tunnels.

(b) The Surug-Baziki Project

Water will be taken from the south of Atatiirk reservoir via the Yaglica
tunnel to irrigate 146,500 ha by both pumping and gravity.

(c) The Adiyaman-Kahta Project

This comprises five irrigation schemes located to the north of Atatlrk
reservoir, namely:

& Camgazi: 6,500ha from the Camgazi dam.

. Gomikan: 7,750ha from the Gomikan dam.

. Kocali: 22,000ha from the Kocali dam.

. Buyukeay: 12,500ha from the Biyidkgay dam.

. Pumped irrigation from Atatrk reservoir, 29,500ha.

AB
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(d)

(e)

The Adiyaman-Gd ksu-Araban Project

From the Cataltepe dam an area of 71,500ha is to be irrigated to the
west of Atatlrk dam.

The Gaziantep Project

This comprises four irrigation schemes to the south and east of
Gaziantep namely:

. Hancagiz: 7,500ha from the Hancadgiz dam.

. Kayacik: 14,000ha from the Kayacik dam.

. Kemlin: 2,000ha from the Kemlin dam.

. Birecik: 66,000ha by pumping from Birecik dam on the
Euphrates.”

Many of these schemes are divided into sub schemes and further details of
these, together with several other independent schemes, are given in Table
A1.2. The location and current status of each scheme are shown on Figure

Al.1.

Tigris Basin

(@)

(b)

(c)

The Tigris-Kralkizi Project

This comprises two schemes to the west and north west of Diyarbakir
supplied from the Tigris and Kralkizi dams:

. The Tigris right bank gravity scheme of 52,000ha.
. The Tigris right bank pumped scheme of 74,000ha.
The Batman Project

This comprises three schemes in the vicinity of Batman irrigated from
the Batman dam, namely:

. The Batman left bank gravity scheme of 9,500ha.

- The Batman left bank pumped scheme of 9,500ha.
. The Batman right bank gravity scheme of 19,000ha.
The Batman-Siivan Project

This large area between Silvan and Diyarbakir will be supplied by the
Kayser and Silvan dams and comprises two schemes namely:

. The Tigris left bank gravity scheme of 200,000ha.
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The Tigris left bank pumped scheme of 57,000ha.
(d) The Garzan Project

The Garzan scheme to the east of Batman will comprise 60,000ha
supplied from the Garzan dam.

) The Cizre Project

This comprises two schemes in the south eastern part of the region

namely:

. The Nusaybin-Cizre-Idil scheme of 83,000ha supplied from the
Cizre dam.

. The Silopi Plain scheme of 32,000ha.

Further details of these schemes and their component sub schemes, together
with several small independent schemes, are shown in Table A1.3. The
location and current status of each scheme are also shown on Figure A1.1.

AB



TABLE A.1.2 : EUPHRATES PROJECTS

NO SUB-PROJECT NAME AREA SOURCE TYPE OF CURRENT COMPLETION
(ha) IRRIGATION STATUS DATE
A- LOWER EUPHRATES PROJECTS
Al- Urfa-Harran Project
1 |Urfa II. Section 35192 |Atatirk Dam canalet construction 1995
2 |Urfa II Section 18900 |Atatirk Dam canalet construction 1996
3 |Harran II. Section 28683 |Atatirk Dam canalet construction 1997
4 |Harran I11. Section 22861 |Atatiirk Dam canalet construction 1995
5 |Harran IV. Section 23738 |Atatiirk Dam canalet construction 1995
6 |Harran V. Section 22045 |Atatiirk Dam canalel construction 1995
7 |Akcakale Gt | Irr. 15000 |Groundwater classic operation
'A2- Mardin-Ceylanpinar Project
1 |Existing Gr d Irr. 19650 |groundwater sprinkler operation
2 |P1 d Gi dwater Irr. 111939 undwater sprinkler pl d
3 |1. Stage Gravity 15376 | Atatiirk dam california pl d
4 |11. Stage Gravity 29290 |Atatirk dam sprinkler pl d
5 |1IL Stage Gravity 65539 |Atatiirk dam sprinkler planned
6 |Virangehir I Pumped 23952 |Atatiirk dam sprinkler planned
7 |Viransehir I Pumped 13784 |Atatiick dasm __sprinkler planned
8 |Mardin Storage I Pumped 18599 |Atatiirk dam sprinkler pl d
9 |Mardin Storage IT Pumped 34786 | Atatirk dam sprinkler pl d
10 |Mardin Storage III Pumped 27786 | Atatiirk dam sprinkler planned
A3- Bozova Project
1 |Kabahaydar [rrigation 16908 | Atatiirk Dam classic planning
2 |Ovacik Irrigati 12956 | Atatiirk Dam dlassic planning
3 |Akziyaret Irrigation 21331 |Atatirk Dam classic planning
4 |Gélciik Irrigation 18507 | Atatiirk Dam classic planning
A4- Siverek-Hilvan Project
1 |Siverek-Hilvan Pumped Irrigation 237365 | Atatiirk Dam canalet planning
2 |Dumluca 1860 | Dumluca Dam canalet construction 1993
3 |Hachidir 2080 |Hachidir Dam canalet construction 1994
B- SURUC-BAZIK1 PROJECT
1 |Baziki Gravity Lrrigation 8737 | Atatiirk Dam sprinkler final design
2 |Baziki Pumped Irrigation 16915 |Atatiirk Dam sprinkler final design
3 |Surug Irrigation 93754 |Atatick Dam classic planning
4 |Suru¢ Groundwater Scheme 7000 |Groundwater classic operation
C- ADIYAMAN-KAHTA PROJECT
1 |Irrigation from Atatiirk Dam Reservoir
L=
-Birgeni Pumped Irr. 184 JAtatick Dam canalet _planning
-Magara Pumped [rr. 5436 |Atatiirk Dam canalet planning
-Haceri Pumped Irr. 2531 |Atatirk Dam canalet planning
-Mamai Pumped Irr. 5214 |Atatiirk Dam canalet planning
-Bebek-] Pumped Irr. 5662 |Atatiirk Dam canalet planning
-Aslanoglu Pumped Irr. 8408 |Atatiirk Dam canalet planning
-Ancuz 1157 |Atatiick Dam canalet planning
&gkm“‘ 129 |Atatirk Dam canalet planning
§EE'!u¢pc 878 |Atatiick Dam canalet
[ |Gamiken Dam 7762 |Gomiikan Dam canalet
:—; mgazi Dam Pump & Gravity 6121 |Camgazi Dam canalet construction 1994
4 li Dam 21605 |Kocali Dam canalet
—;_;f;y%ﬂﬁ“m 12322 |Biiyiikcay Dam canalet
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TABLE A.1.2: EUPHRATES PROJECTS (Continued)

NO SUE-PROJECT NAME AREA SOURCE TYPE OF CURRENT COMPLETION
(ha) IRRIGATION STATUS DATE
D- ADITYAMAN-GOKSU-ARABAN PROJECT
1 |Golbagi Plain Gravity Irrigation 2665 |Aksu Creek canalet planning
2 |Golbasi Plain Pomped Irrigation 3329 |Cataltepe canalet planning
3 |Besni-Kizlin 8893 |Cataltepe canalet _ planning
4 |Besni-Keysun 12029 |Cataltepe canalet planning
5 |Araban 20947 |Harmancik+Ardil canalet planning
6 |Pazarcik 5943 |Harmancik canalet planning
7 |Yavuzeli 12731 |Harmancik canalet planning
8 |incesu Gravity Irrigation 3773 |Harmancik canalet planning
9 |incesu Pumped Irrigation 2003 |Harmancik canalet planning
10 |Besni 2820 |Besni dam canalet planning
11 |Keysun 1950 | Groundwater classic operation
12 |Ardii 3535 |Ardil Daml classic planning
13 |Harnncik 2298 |Harmancik Dam classic planning
E- GAZIANTEP PROJECT
1 |Hancagiz Dam(part of Hancajiz) 7300 |Hancafiz Dam canalet operation
2 |Kayacik Dam(part of Akcakoyuniu) 13680 |Kayacik Dam california construction
3 [Kemlin Dam (part of Elbeyli) 1969 |Kemlin Dam canalet planning
4 |Seve Dam 1400 |Seve Dam canalet planning
5 |Pumped from Birecik Dam 66007
Hancafiz 10736 | Birecik Dam canalet planning
Barak 11419 | Birecik Dam canalet planning
Gevence 13524 | Birecik Dam canalet planning
Tkizce 11043 | Birecik Dam canalet planning
Akgakoyunlu 8973 | Birecik Dam canalet planning
Doganpinar 18711 | Birecik Dam canalet planning
Elbeyli 7112 | Birecik Dam canalet planning
Karacatren 2704 | Birecik Dam canalet planning
Kilis 4734 | Birecik Dam canalet planning
F- INDIVIDUAL PROJECTS
1 i(;alikhan Irrigation 1043 |Recep Creck classic operation
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TABLE A 1.3 : TIGRIS PROJECTS

NO SUB-PROJECT NAME AREA SOURCE TYPE OF CURRENT COMPLETION
(ha) IRRIGATION STATUS DATE

A- BATMAN PROJECT

1 |Batman Left Bank-Gravity 9574 | Batman Dam |classic final design

2 |Batman Left Bank-Pumping 9412 |Batman Dam classic pl 2

3 |Batman Right Bank-Gravity 18758 | Batman Dam classic final design

4 |Silvan I. and II. Section 8790 | Batman Regulator |classic operation L
B- CIZRE PROJECT

1 | Nusaybin-Cizre-idil (pumped) 89000 | Clzre Dam classic _planning

2 [Silopi (pumped) 25000 |Hezil Dam classic planning

3 |Nusaybin 8600 | Cag-Cag spring classic operation

4 [Nusaybin Extention 9162 |Nusaybin storage classic pl g

5 |Nerdiis 2740 |Nerdiig Creek classic operation
C- GARZAN PPROJECT 3

1 |Garzan 60000 | Garzan Dam classic planning

2 |Garzan-Kozluk 3700 |Kozluk Regulator classic operation =
D- KRALKIZI PPROJECT

1 | Dicle Right Bank-Gravity 52033 | Dicle Dam classic construction 1995

2 |Dicle Right Bank-Pumping 74047 | Dicle Dam classic planning 1995

3 |Devegecidi 7500 | Devegecidi Dam canalet operation

4 |Cinar-Gksu 3582 | Cinar Dam classic construction 1994
E- BATMAN-SILVAN PROJECT

1 |Dicle Left Bank-Gravity 200000 |Silvan Dam sprinkler planning

2 |Dicle Left Bank-Pumping 57000 |Silvan Dam sprinkler planning
F- INDIVIDUAL PROJEXTS

1 [Halilan 550 [Halilan Lake classic operation

2 |Kale 10467 |Sinek Creek/Kale Dam classic planning

At1



FIGURE A1.1 STATUS OF GAP PROJECTS
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The GAP-MOM Study

The Concept of the Study

During recent years great progress has been made under the guidance of DS|
with the planning, design and construction of major infrastructure works, such
as Atatiirk dam and the Sanliurfa tunnels, as well as distribution works which
will deliver irrigation water to the region. Since this water is scheduled to come
on-stream shortly, there is an urgent need to identify the most suitable
management, operation and maintenance arrangements that should be put in
place to ensure that the total resources invested in irrigation development are
optimally utilised so as to:

(a) realise the full agricultural production potential of the GAP region;

(b) contribute effectively to the overall development of the region
principally in terms of increased economic activity, population
settlement and employment creation.

It is the achievement of this overall objective that is the focus of the GAP MOM
study.

The Study Terms of Reference

The Terms of Reference require the study to be undertaken in a structured
sequence and programme in the following three phases:

(a) Phase 1 is to cover the Identification of the most appropriate model
for the development of irrigated agriculture embracing all necessary
technical, socio-economic, environmental, institutional, legal,
organisational and management considerations.

Phase 1 is essentially the planning stage and is the subject of this
detailed Identification Report. In this phase a number of tasks are
required in order to formulate the model including:

. Collection and evaluation of baseline data such as laws,
regulations and rules covering planning, implementation and
operation of imrigation systems, the establishment and
management of farmer and water user organisations,
environmental legislation and water right considerations in
Turkey and other relevant countries with significant irrigation
experience.

s Study, appreciation and evaluation of the current technologies
and practices adopted for operation, maintenance and
management of large irrigation systems in Turkey and other
countries.

. A study of socio-economic characteristics of farmers in the
region especially as it affects their future participation in
irrigation activities.
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(b)

(©)

. Review of designs for the GAP irrigation systems

. Identification of pilot areas in which the MOM model can be
trialled and evaluated.

Formulation of alternative MOM models and recommendations
for selection.

) Development of proposals for a range of water saving
measures including a programme for demonstrating these in
representative field trials.

Phase 2 is the Implementation phase of the identified model in a
representative number of pilot areas, over a minimum period of two
years, by the establishment of all necessary organisation and
management units and operation and maintenance services.

This phase will involve application of the recommended MOM medel in
selected pilot areas. Tasks to be undertaken in this phase include:

. The preparation of MOM manuals

J Preparation and implementation of a training programme
covering the staff of organisations involved in management,
operation and maintenance of the irrigation supply system,
including farmers.

. Implementaticn of the recommended MOM practices in the
selected pilot areas.

Phase 3 is the Monitoring and Evaluation phase of the organisation
and management structures established in the pilot areas to determine
factors contributing to success and failure and any underlying
constraints and then to review, revise and improve the model for
implementation in other areas.

inv this phase the following tasks are to be undertaken:

Establishment of the monitoring and evaluation system and
preparation of relevant manuals.

. The monitoring and evaluation of the MOM activities.

The whole study is to be undertaken within a four year period with Phase 1
occupying the first year (subsequently reduced to 10 months), Phase 2 of two
years and Phase 3 of three years to commence concurrently upon the
conclusion of Phase 1.
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The Structure of the Study

While the Terms of Reference designate various tasks to particular phases of
the study and this differentiation is useful in developing the logic of the study,
there is in fact a considerable degree of interrelation between all tasks and
activities. The activites to be performed during formulation of the
recommended MOM model in Phase 1 are crucial to the whole study and
encompass all issues and disciplines. Particular aspects requiring detailed
consideration during model formulation include

(a) Water distribution organisation and management procedures for
different types of water supply systems.

(b) Institutional and organisational arrangements existing in the agricultural
secior of Turkey, both public and private, including their effectiveness
and suitability in the context of GAP.

(c) Regulatory and judicial considerations in relation to water supply
management, water usage, land ownership and the formation of farmer
organisations.

(d) Sociological considerations including social and family structures,
labour patterns, farm practices, cultural preferences and differences,
perceptions to irrigation farming, training requirements and the nature
of suitable water user groups.

(e) Technical considerations including the utilisation of canal or pipeline
systems, water application methods, crop patterns and suitability, soils
and topography, drainage requirements, assessment of water
resources availability and the operation of large conveyance and
distribution systems.

(f) Financial considerations in relation to farmers’ budgets arising from
different crops, input costs including water charges, pricing and
marketing policies.

(9) Economic considerations at national and regional levels

(h) Political considerations on matters such as population stabilisation,
equity and development issues.

(i) Environmental considerations in terms of minimising adverse impacts
on water, soils and human health.

The core of the study is development of the MOM model and the study
programme was structured so that the detailed results of all these studies is
taken into account in evaluating all potential models.
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The Study Programme

The study commenced in April 1993 and has been undertaken by an
integrated team of 15 Turkish and 17 foreign consultants having a very wide
range of disciplines and experience in fields such as irrigation planning,
management, engineering, operation and maintenance, agronomy, legal,
farmer extension and organisation, scciology, economics, data management,
environment and training activities.

The study team is arranged into a long term core team, consisting of a team
manager, deputy team manager and seven other long term consultants, and
visiting specialists who typically spend one to three months at the project site.
The on-site team is supported by headquarters facilites of the respective
partners and a six person Panel of Experts, all of whom are internationally
recognised in their fields of irrigation expertise and who are active members of
the International Commission on Irrigation and Drainage.

The majority of the study has been undertaken at the project office in Sanliurfa
and included visits to various institutions and project sites in the region. The
study process undertaken in Phase 1 has included:

(a) Study and review of existing reports, documents, plans and data
relating to water resources and agriculture.

(b) Meetings and discussions with staff from GAP RDA, DSi, GDRS,
MARA, farmer organisations, individual farmers and other persons and
organisations having some involvement with irrigated agriculture.

(c) An in-country study tour to 12 existing irrigation projects in western
Turkey to examine a range of different organisational and operational
models.

(d) Consideration of organisational models for irrigation in other countries
including a study tour to the Andalusia region of Spain in company with
representatives of GAP RDA and other government departments.

(e) Undertaking a socio-economic study of the region including a survey of
farmers in selected villages where irrigation is already practised or is
likely to be introduced in the near future. This survey was designed to
understand more clearly the rural community's perception to irrigation,
development and change, personal needs and likely problems. The
survey also provided information on existing social structures and
attitudes to participating in irrigation management at the local level.

The results of the studies by various specialists have been presented in a
series of 22 technical discussion papers which have identified the most
important issues to be addressed in deciding the most appropriate MOM model
to suit the requirements of the GAP region. These technical discussion papers
are presented in accompanying volumes to this report.

The initial findings of the study and the outline of methodology for evaluating
and selecting the MOM model was presented to a Workshop conducted in
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1.3.1

1.3:2

Sanliurfa in December 1993. The Workshop was attended by 86 participants
fom government agencies, academic institutions and other interested
organisations from throughout Turkey and they were presented with the initial
study findings in terms of objectives, issues and potential models. The
participants gathered into six discussion groups for detailed consideration of
the issues raised by the consultants. The Workshop process was adopted as
an appropriate means of consultation of the complex issues with a widely
representative range of expertise prior to making firm recommendations. Some
valuable feedback comments were received at the Workshop and these have
been taken into account in preparing this report.

The main activities undertaken in each phase of the study are shown on a time
based chart in Figure A1.2

Study Documentation, References and Acknowledgments

Study Library

The study team has assembled an extensive library of textbooks, reports and
other documents related to irrigation development and related institutional,
management and technical subjects from Turkey and many other countries.
The library is located in the project office and contains some 750 items. In
order to assist users to readily identify and access the available material all
documents are catalogued in a data base which contains details such as title,
author's name, subject heading, language (Turkish or English) and short
description of the subject material.

Databases and Software

The following software has been used during the course of the study and is
stored on the PCs in the project office in Sanliurfa:

. CROPWAT4, a program developed by FAO, has been used in
conjunction with climatic and crop data for estimation of the crop water
requirements of all the irrigation projects in the Euphrates and Tigris
basins. This program uses the Penman-Monteith methed of
computation of evapotranspiration.

. SPSS (Statistical Package for Social Sciences) software was used for
the statistical analysis of data collected during the socio-economic
survey.

& IDRISI, a Geographical Information System (GIS) package developed

by Clark University in the USA, was used to assist the selection of Pilot
Areas and the identification of possible Irrigation Administration Zones.

* ONDA, one of the Halcrow developed HYDRA suite of hydraulic

modelling programs, was used for the hydrodynamic simulation of open
channel flow in the Urfa-Harran and Cinar-Géksu irrigation schemes.
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A Fortran coded program was developed during the study for water resource
modelling of the Euphrates and Tigris basins. Multivariate stochastic flow
models were constructed for both basins which allow generated cross-
correlated flow sequences to be routed through the reservoirs under given
demands and operational strategies. Output from the models includes the
probability of meeting any fraction of the irrigation demand, probability
distribution of power output and the frequency and magnitude of spill under
chosen reservoir operational rules.

Other proprietary software used during the course of the study has included:

. DBASE |V for the library database which categorises all textbooks,
reports and other data collected during the course of the study;

. WORDPERFECT word processing package for report production;

. HARVARD GRAPHICS for graphics and schematic diagrams; and

. QUATTRO PRO for production of tables and spreadsheets.

. LOTUS 1-2-3 for production of tables and spreadsheets.

Study reports

A total of 22 technical discussion papers have been prepared by study team
members reporting on various aspects of the phase 1 studies. The major
issues and findings of these papers have been drawn upon in developing the
key criteria to be taken into account and applied in the selection MOM models.

The titles of each technical paper are listed in Table A.1.4 and the full texts of
each paper are appended in the accompanying volumes to this report. The
contents of these volumes are grouped according to general subject matter
under the following headings:

. Institutional

. Farmer Support

. Environmental

. Socio-economic

. Irrigation & Drainage
. Water Resources
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TABLE A1.4

LIST OF TECHNICAL DISCUSSION PAPERS ISSUED

NO TITLE DATE ISSUED

1 Water Charges and Revenue Collection 16 July 1993

2 Agronomic Factors 16 July 1993

3 Assessment of Current [rrigation Projects in 17 July 1993
Turkey

4 Review of the Scope for Environmental Studies | 27 July 1993

5 Assessment of Potential Impacts upon Ecology | 31 July 1993

6 Institutional Framework 31 July 1993

7 Legislation Relevant to Irrigation Development | 31 July 1993

8 Impact Monitoring System - Proposed 02 August 1993
Approach and Implementation

9 Farmer Support Services 05 August 1993

10 Hydraulic Modelling 07 August 1993

1 Drainage Requirements 07 August 1993

12 Hydrology and Water Resources Modelling 12 August 1893

13 Study Tour of Irrigation Projects in Spain 18 August 1993

14 Planning the Training Programme 24 August 1993

16 Credit and Marketing 24 August 1993

16 Review of Groundwater Resources in the 05 November 1993
Harran and Ceylanpinar Plains

17 Environmental Health 24 November 1993

18 Soil Conservation and Water Quality 17 December 1993

19 Socio-economic Studies 17 December 1993

20 Assessment of Current Engineering Designs March 1994

and Practice

21 Potential Environmental Impact of Large Scale | March 1994
Irrigation Development in the GAP Region

22 Hydraulic Modelling of Distribution Systems March 1994
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DESCRIPTION OF STUDY AREA
Location

The GAP region is located in the south eastern part of Turkey eastward of the
Mediterranean north of the border with Syria and Iraq. The region consists of
the provinces of Gaziantep, Adiyaman, Sanliurfa, Diyarbakir, Mardin, Batman,
Siirt and Sirnak. The region covers a total area of 73,863 sq km or 9.5% of the
total area of Turkey.

Topography and Soils
Topography

The GAP Region is encircled to the west, north and east by the southern
ranges of the Eastern Taurus Meuntains. These rise to over 2,500m within the
GAP Region and are most extensive to the east in Siit and Sirnak. The
topography of the region can be subdivided into two main units, the uplands
and the plains.

The uplands extend southwards from the Eastern Taurus Mountains. They
consist of high, deeply incised mountains around the perimeter of the region;
mountain blocks within the region such as Karacada§ (an extinct lava volcano)
and Mardin Mountains which separate the Euphrates and Tigris valleys;
dissected plains, hill country and lava uplands; and small areas of plains. The
latter include areas with relatively low slopes such as Siverek-Hilvan area, and
the plains along the Tigris especially north west of Diyarbakir.

The plains occur to the south of the region and extend beyond the international
border further south through Syria and Iraq to the Persian Gulf along the
Euphrates and Tigris valleys. The largest plains are, from west to east, Surug,
Urfa-Harran, Mardin-Ceylanpinar and Nusaybin-Cizre. Separating the plains
are areas of hill country such as Bozova uplift to the west and north of the
Urfa-Harran plain and the Tek Tek mountains to the east.

A slope distribution map is included as Figure A2.1.

Soils

The two main soil types of the region are the calcareous brown (mainly in low
lying areas) and basaitic soils. Other soil types occur to a lesser extent such

as non-calcareous brown, brown forest soils and young alluviums and
colluviums.
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The soils are mainly clay loams, fine silty clays and clays. They tend to be
slightly alkaline with low levels of phosphorus and organic matter.
Permeabilities are relatively high. The soils are not normally saline, although
saline soils do occur in some locations.

The soils of the region were classified into eight capability classes in which
Classes | to Ill are suitable for irrigation, but Class IV is only suitable for

irrigating certain crops.

Taking the first three classes together Sanliurfa has 38.1% of land suitable for
irrigation, followed by Diyarbakir (22.6%), Mardin (17.9%), Gaziantep (11.4%),
Adiyaman (5.9%) and Siirt (4.2%).

Stoniness is a major problem in the region particularly in the area of
Karacadag between Sanliurfa and Diyarbakir and in Mardin. Erosion by
running water is also a serious problem.

Climate and Agricultural Practices

Climate

The climate of the region is characterised by dry, hot summers and mild to
cold but wet winters.

Mean annual rainfall decreases along a north to south transect from over
1200mm in Lice and Sason to 311mm in Akgakale just north of the Syrian
border. Mean monthly rainfall is very low between June and September and
reaches a maximum in December and January throughout the region. There is
a high degree of inter-annual and intra-annual variability.

The region may be considered as two agro-ecological zones as shown on
Figure A2.2. Monthly temperatures of the southem locations are 2 to 3°C
higher than the northern locations. The average maximum and minimum
January and July temperatures for each location are given below:

Location January Min. July Min January Max July Max
°c °c °c ‘c

South 1.6 224 10.0 39.3

North -0.9 22.0 6.2 36.0

Mean annual potential evapotranspiration rates vary from 1164mm in the north
to 1257mm in the south with the highest monthly means occurring in July of

211mm and 224mm respectively.
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Mean monthly wind speeds are relatively low. The number of days with wind
speeds equal to or above 17.2 m/sec range from 3.4 in Sanliurfa to 16.4 in

Adiyaman.

Agricultural Practices

The total area of agricultural land in the GAP Region was estimated in the
GAP Master Plan to be 3,081,170ha or 42.2% of the total GAP region.

The General Agricultural Census, undertaken in 1991, found that the greater
proportion of cultivated land was sown for field crops (84%), followed by
permanent crops and orchards (13%), and then vegetables and flowers (3%).
9.5% of the agricultural land was irrigated. The cropping patterns for the main
field crops showed that wheat, barley and lentils account for 86.3% of the total
area sown. Cotton and chickpea are the next most widely planted crops
accounting for 4.6% and 4.4% respectively of the total area.

The main fruit crops in the region are pistachios and grapes accounting for
45.2% and 35.7% respectively of the area under fruit crops. Almost half of the
area under pistachios is in Gaziantep. The largest areas of vegetable crops
are watermelons, melons, tomatoes, peppers and eggplant.

The economically important crops of the region are wheat, barley, lentils,
chickpeas, sesame, pistachio, vines, sunflower and watermelon. Crops grown
on irrigated land include wheat, barley, cotton, maize, lentil, sunflower, melons
and various vegetables.

Hydrology and Water Resources

The hydrology of the GAP Region is almost entirely contained within the
catchments of the Euphrates and Tigris Rivers. Runoff from 39,000km? of the
total region area of 74,000km? drains to the Euphrates. 88%, nearly
31,000km® of the remaining area drains to the Tigris leaving a residual area of
less than 5,000km? over the greater part of which the surface drainage is very
poorly developed. This is particularly so of the Urfa-Harran plain and the area
covered by the Mardin-Ceylanpinar scheme. The Euphrates, Tigris and their
tributaries provide the exploitable regional water resource.

The regime of both rivers is dominated by the snow melt in the Taurus and
ante Taurus mountains. There is therefore no meaningful relationship between
the seasonal pattern of regional rainfall and flow in the Euphrates and Tigris.
The regional mean annual rainfall varies from 300mm in the Urfa-Harran plain
to over 1,000mm in the upper Tigris catchment and its seasonal distribution is
concentrated in the period between October and early April. Peak seasonal
flows in the two rivers are, however, confined to a shorter later period in April
and May and are related to the seasonal rise in temperature rather than the
rainfall pattern. The mean monthly and annual flows from both catchments at
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the Syrian border are given in the following Table.
TABLE A2.1

MEAN ANNUAL AND MONTHLY FLOWS OF THE EUPHRATES AND TIGRIS
AT THE SYRIAN BORDER (Million of Cubic Metres)

MONTH . EUPHRATES AT TIGRIS AT
KARKAMIS/SYRIAN CIZRE/SYRIAN
BORDER BORDER
Catchment Area Catchment Area
102,600km? 38,300km?
October 1,088 357
November 1,310 660
December 1,590 1,080
January 1,920 1,140
February 1,820 1,430
March 3,700 2,610
April 6,910 3,710
May 6,250 3,260
June 2,840 1,630
July 1,350 520
August 1,060 380
September 357 400
30,600 17,160

The water resources available for development in the Euphrates and Tigris
basins is, however, subject to internationally acceptable flows at the border.
Hydropower and irrigation are by far the principal forms of resource
exploitation, although many of the planned schemes have a water supply
component. The available active storage and level of water utilisation at the
final stage of GAP development are shown in the following table.
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TABLE A2.2
SITE MEAN ANNUAL UPSTREAM WATER
FLOW ACTIVE UTILISATION
STORAGE

(mx10°) (mx10%) (mx10°)
EUPHRATES:
Keban 20,500 16,800 0
Karakaya 23,700 22,386 0
Atatirk 26,800 42,300 11,903
Birecik 30,600 43,700 14,160
Syrian Border 30,600 43,850 14,160
TIGRIS:
Cizre/Syrian 17,160 16,950 11,523
Border

The locations of the existing and planned storages are shown in Figure A2.3.

The total active storage planned for the Euphrates upstream of the border is
143% of the mean annual flow and the water utilisation ratio is 32%. These
figures indicate the significant fraction of the active storage in the Euphrates
that is planned for non-consumptive hydropower, principally in Keban and
Karakaya. These two reservoirs will together comprise 51% of the storage and
Atatlrk makes up a further 44%.

In the Tigris the balance of the resources is quite different. Here the total
planned storage is 99% of the mean annual flow, and the water utilisation ratio
68%. The latter figure is very high and may not be sustainable. However the
level of consumptive demand is a function of the many facets of irrigation and
of the crops grown. Alternative cropping patterns to those used to derive the
demands shown would reduce the water utilisation rate in the Tigris system to
a more realistic 37%.

Physical Infrastructure and Communications

The GAP region contains 29,968 km of roads, 8.7% of the total for Turkey.
There are 4,345 km of state and provincial roads, constructed and maintained
by the General Directorate of Highways (TCK), and 25,623 km of rural roads,
constructed and maintained by the General Directorate of Rural Services.
There are good quality asphalt roads connecting the major provincial centres,
Adiyaman, Diyarbakir, Gaziantep, Mardin and Sanliurfa, and second class
asphalt roads to most of the county headquarters, Akgakale, Araban, Batman,
Bismil, Ceylanpinar, Cizre, Gercug, Mardin, Midyat, Omerli, Siirt, ViranSehir and
Yavuzeli. Nearly all (98%) villages and hamlets have road access, commonly
surfaced with compacted sand and gravel.
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FIGURE A2.3 The Location of the Storages in the GAP Region.
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There are two main railways, totalling 805 km of single track line, operated as
part of the State Railway system (TCDD). One line runs along the southern
border of the region, passing through Gaziantep and providing connections to
northern Syria and north west Iraq. The second links Malatya, Diyarbakir and
Siit. Adiyaman, Mardin, Sanliurfa and Siirt are not directly served by the
railway.

There are airports at Batman, Diyarbakir, Gaziantep and Sanliurfa. There are
daily scheduled services from Diyarbakir and Gaziantep to Ankara and
Istanbul, and several flights a week from Batman and Sanliurfa to Ankara.

Modern telephone services are provided by the General Directorate of PTT,
with good local, national and international connections. Telephone services are
available in all villages, and a high proportion of farming households have
connections.

Postal services are also operated by PTT, with a total of 4,280 postal service
units in the GAP region.

State and private radio and TV services are available throughout the region,
and the majority of households own receivers.

Human Resources

The 1990 Population Census recorded 5.2 million people in the GAP region,
9.3% of the population of Turkey. The population of the GAP region increased
by 86% from 2.8 million in 1970, a growth rate of about 2.9% per year, and in
1970 was 8.0% of the Turkish population. Diyarbakir, Gaziantep and Sanliurfa
contain 63% of the GAP region population, and 40% live in urban settlements
of over 50,000. Urban growth rates were 6.2% and rural growth rates were
1.2% per year in 1985 to 1990.

The cultural origins of the population are diverse, including Kurds, Arabs,
Turks, and small nhumbers of Turkomen and Assyrians. Kurdish speakers are
the largest group in ail provinces except Gaziantep, where Turkish speakers
predominate.

The population age structure is very young, with 47% under 15 years, 40%
between 15 and 44 and 13% over 44 in 1990. Males account for 51% of the

total.

In 1990 60% of the population over six years in the GAP region were literate,
which is low for Turkey, but has been improving. Female literacy is 45% and

male literacy is 76%.

The 1990 Population Census recorded agriculture is the main employment for
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27,1

27:2

males (38%) and females (40%). Labour and artisanal activities employed 27%
of males and 18% were unemployed. Agricultural employment varies over the
region, with a low of 25% in Gaziantep and a high of 52% in Sanliurfa.

There is emigration from the region, mainly to adjoining provinces, and to the
major urban centres and coastal towns. Emigration rates have been reducing.
Seascnal migration is common, both for urban (construction) jobs and
seasonal agricultural work.

Institutional Infrastructure

The existing institutions relevant to irrigation in the GAP region are listed
below. Mare specific descriptions of their roles are given in Chapter 4 of this
Section and also in Discussion Papers Nos 3, 6 and 9 (Halcrow 1993).

Southeastern Anatolia Project Regional Development Administration (GAP
RDA)

GAP RDA’s primary role, in imrigated agriculture, is the coordination of the
planning and implementation of work programmes by all governmental
agencies operating within the region. GAP RDA has its headquarters in Ankara
and field operations are managed from the Regional Directorate in Sanlurfa.

Ministry of Agriculture and Rural Affairs (MARA)

The units of MARA that have direct relevance to the GAP Region are as
follows:

(@) General Directorate of Organisation and Support (GDOS)

The Training and Extension departments of GDOS are involved with
the GAP-MOM project and its implementation. GDOS has
headquarters in Ankara and its field activites are organised at
provincial, county and village group levels.

(b) General Directorate of Production and Development (GDPD)
GDPD is responsible for implementing agricultural production through
programmes of plant production, livestock development, fishery
development, integrated rural development projects and technical
cooperation. It is organised in a similar manner to GDOS.

(c) General Directorate of Agricultural Reform (GDARef)
GDARef conducts investigations and surveys to determine the priority

of areas to be considered for land reform implementation. GDARef is
responsible for managing State owned land and expropriated private
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land and for carrying out land consolidation in designated
implementation areas. GDARef has its headquarters in Ankara and a
regional directorate based in Sanliurfa.

(d) General Directorate of Agricultural Research (GDARes)

GDARes administers four research institutes in the GAP Region.
These are the Field Crops Research Institute in Akgakale-Sanliurfa,
Southeast Anatolia Agricultural Research Institute in Diyarbakir,
Southeast Anatolia Regional Plant Protection Institute in Diyarbakir and
Pistachio Research Institute in Gaziantep.

(e) Agricultural Supply Institution of Turkey (TZDK)

This organisation is responsible from the production manufacturing and
procurement of all kinds of equipment, machinery, vehicles, pesticides,
chemicals, fertilisers and seeds.

Ministry of Forestry (OB)

The Ministry of Forestry has only limited activities in the GAP Region.
Gaziantep is the leading province in forest land with 44,370ha, Diyarbakir has
only 16,721ha and Adiyaman 11,63%ha. The remaining provinces have no
natural forest land according to studies by the Ministry of Forestry.

General Directorate of State Hydraulic Works (DSI)

DSI is responsible for planning, designing, constructing, operating and
maintenance of dams, pumping stations and canals for large scale irrigation
systems including all the major infrastructure of the GAP irrigation systems.
DSi has its headquarters in Ankara and Regional Directorates in the GAP area
at Diyarbakir, Sanliurfa, Kahramanmara s and the Atatlirk Dam.

General Directorate of Rural Services (GDRS)

GDRS is responsible for planning, construction and operation of small scale
irrigation schemes, preparing and carrying out on-farm development works, in
both its own and DSi schemes, development and efficient use of land and
water resources. GDRS also operates 11 agricultural research institutes
including one in Sanhurfa. GDRS has headquarters in Ankara and its field
operations in the GAP area are managed by Regional Directorates at S$anliurfa
and Diyarbakir and a Directorate in each province.

Agricultural Bank of Turkey (TCZB)

TCZB is the largest bank of Turkey both in terms of paid-up capital and ir_1 the
number of branches. It is the main institution for providing agricultural credit.
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Ministry of Finance and Customs (MOFC)

The role in respect to irrigation of the Ministry of Finance and Customs is
limited to the collection of charges levied on farmers for water supplied by DSI.

The Union of Turkish Chambers of Agriculture (TZOB)

All of the agriculturally strong counties of Turkey have a Chamber of
Agriculture. It is compulsory for every farmer to be a registered member of the
Chamber established in his county. Within the GAP Region there are
established chambers in most counties except within the provinces of Sirnak
and Siirt.

Universities and Other Research institutes

A number of universities carry out agricultural research activities and a leading
example is Gukurova University based in Adana. The GAP RDA in 1989
commissioned this university to establish a research facility at Koruklu, south
of Sanlurfa, to undertake research specifically for the GAP Region. The
University of Harran, in Sanliurfa, is also supported by the GAP RDA to carry
out research activities on crops grown in the region.

Existing Water User / Farmer Organisations

There are three main types of water user groups operating in existing irrigation
schemes in other parts of Turkey. These are: irrigation groups, irrigation
districts and irrigation co-operatives and are described in 4.3. However within
the GAP region there are very few water user organisations, the only ones
known to be functioning being three irrigation groups in DSi projects at
Hancadiz (iwo groups) and Ceylanpinar (one group).

Socio-economic Conditions

Social organisation is similar across the GAP region, with traditional tribal
structures developed for nomadic lifestyles giving way to village structures to
accommodate settled farming. Tribal leaders have retained power and
influence through ownership of large farms and involvement in local or national
politics. Landlords are an important feature of rural society and are found in
about half of the villages.

Villages are generally small, 86% have less than 1000 inhabitants, and 56%
less than 500, and control between 500 and 3000 ha of land. Agriculture is
the major economic activity, providing 70% of employment. Most households
have both dryland crop enterprises and livestock. Landless households are
common and these usually undertake sharecropping with landowners, who
often reside outside the village. Land renting is also found, but is less
Commaon.
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Existing Irrigation Development

In Turkey, DSI and GDRS are the two governmental organisations which are
responsible for planning, designing, constructing, managing and financing
irrigation and drainage systems separately or jointly. In general, small
groundwater irrigation projects implemented jointly by these two organisations
are transferred to irrigation cooperatives for their operation and management.
GDRS develops small scale irrigation projects with water supply capacity of up
to 500 /s DSI is responsible from the development, construction, operation and
maintenance of irrigation and drainage networks of larger water resources
(over 500 I/s water supply).

To date, DSI and GDRS have developed 70,384ha of irrigation which is
currently operational in the region. The irrigation projects constructed, operated
and maintained by DSI are shown below:

Project Province Commenced Area(ha)
Operation
Devegegidi Diyarbakir 1972 6,900
Batman Diyarbakir 1972 7,590
Gozegdl Diyarbakir 1963-1980 1,000
Halilan Diyarbakir 1982 550
Kirkat Batman 1986 350
Hanok Mardin 1971 250
Nusaybin Mardin 1958 6,900
Akcakale* Sanhurfa 1977 14,200
Ceylanpinar* Sanliurfa 1978 9,000
Keysun Adlyaman 1985 1,950
Hancadiz Gaziantep 1989 6,250
Total 54,940
= Akgakale and Ceylanpinar are supplied from groundwater and the

remainder from surface sources.

DSi and GDRS have jointly constructed small scale irrigation projects having
an irrigation area of 15,424 ha and these schemes have been transferred to
local organisations or farmers.
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3 STUDY RATIONALE AND OBJECTIVES OF THE MOM MODEL
3.1 The Need for a MOM Model

Irrigated agriculture is the foundation for sustained development of the GAP
region. If it fails to perform up to expectation, this will seriously weaken the
economic base of the region and threaten the sustainabilty of the rapid
development that is now taking place.

The country has already invested in infrastructure for some 4 million hectares
in the ceuntry as a whole and is currently engaged in another massive drive to
bring a further 1.7 million hectares under irrigation in Southeastern Anatolia.
The operation and maintenance of the existing irrigation systems is already
placing a severe strain on DSI and the national resources. The additional
demands of the newly developed areas will become an excessive burden. The
consequence will inevitably be that limited resources are required to be spread
over a wider area, with a consequent fall in the standard of system manage-
ment, operation and maintenance and the quality of technical support provided
to the farmers. This in turn will result in falling levels of service, reduced
efficiency of water use and lower crop production. As the farmer's ability to pay
for the services reduces, so the quality of the services falls further and the
downward spiral continues. This can be reversed only by means of
fundamental changes in the institutional structure, aimed at ensuring that the
farmers' management ability is fully utilised and resources as a whole are used
most effectively in order to maximise water use efficiency and crop production.

The situation in Southeastern Anatolia is exacerbated by a general shortage of
water in relation to the area of irrigable land available. At the same time many
existing schemes suffer from high water losses in the distribution systems,
much of which can be attributed to insufficient resources being available for
maintenance. At the farm level, irrigation use is in many cases not as efficient
as it could be due to sub-optimal investment in land preparation at the imple-
mentation stage and only very limited availability of technical advice for the
farmers on efficient irrigation methods. Such inefficient use of a scarce
resource is not only contrary to the primary objective of maximising agricultural
production in an equitable manner but will also lead in time to degradation of
the land resources. Most of these difficulties arise from constraints inherent in
the present institutional framework and can be affectively addressed only
through a basic reform of the structure.

The completion of the Atatiirk dam and the imminent completion of the
Sanhurfa tunnels, which will convey 328 m*/s of high quality water to the fertile
Harran plains, means that there will be a rapid increase in the area under
irrigation over the next ten years. The need for identifying the most appropriate
MOM model for irrigated agriculture in the region in advance of this quantum
growth is recognised by all concerned agencies. However, this large scale
development can tend to mask the fact that of the 1.7 miliion ha of planned
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irrigation, some 480,000ha will comprise schemes and sub schemes of less
than 20,000ha. Of these approximately 11% percent of the area will be in
schemes of less than 10,000 ha. In this category, 11 schemes serving
55,000ha are already commissioned. The need for an appropriate MOM
model applies as much to these medium and small schemes as to the large
schemes. Moreover the benefits can be realised more rapidly.

Overall Institutional Framework

Figure A3.1 illustrates the current institutional framework, with DSI playing the
central role of planner, designer, implementer and operator of  irrigation
schemes larger in area than about 1,000 ha. Smaller schemes are the
responsibility of the GDRS. Prior to the creation of the GAP Administration,
government agencies tended to function independently with little effective
coordination of their activities in the field, although a forum for coordination
does exist in the form of the Provincial Coordination Committees chaired by
the respective Governors. More recently the GAP Administration has been
given the task of coordinating all development activities in the region and this
has had some beneficial effects in relation to agricultural research and non
farming activities. However, in relation to irrigation development, the general
philosophy remains typically one of top down management with a low level of
farmer participation at the planning and design stage and limited sense of
accountability within the govemment agencies (although many of the
professional and technical staff show a high level of dedication individually). A
sense of "ownership" of the irrigation system amongst farmers is generally
lacking with consequent little motivation to look after the infrastructure and a
general culture of short-term interests predominating.

The perception of delegates attending the Workshop in Sanliurfa on 7-8
December was that there was lack of coordination between the Universities
and other agencies engaged in research and perhaps more seriously, there
was only a weak linkage with the farmers’ actual requirements. Furthermore
the mechanisms for the transfer of the results of the research to the farmer
were at present inefficient. One suggestion was that a single body should be
made responsible for coordinating all research and training and this matter
should be addressed positively.
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These communication difficulies have a negative impact on farmers'
confidence in the quality of service that the government agencies can supply.
The situation is further exacerbated by the arrangements for the collection of
water charges; although DSI is responsible for operation and maintenance of
the infrastructure of the larger schemes, the responsibility for collection of
water charges is vested in the Ministry of Finance. The farmers’ perception is
that there is no direct link between these two activities and thus there is little or
no social pressure on defaulters to pay their charges. Moreover the extended
lines of responsibility within the government mean that legal sanctions are in
practice seldom applied. The result is that cost recovery rates are typically as
low as 10 percent which is in marked contrast to those situations where farmer
groups set and collect contributions for tertiary, and in some cases secondary,
level operation and maintenance, where cost recovery rates are typically very

high.

The ideal institutional framework will thus be one that;

. develops a sense of ownership amongst the farmers,

] encourages them to utilise their management talents to their own and
the nation’s advantage, while providing them with the information, skills
and support that they require in order to maximise their productivity.

Within this framework there must be a management structure that:

. assigns clearly defined responsibilities to different entities, and
individuals within those entities,

] ensures that there is minimal overlap and that the capacity to under-
take those responsibilities is in place and continuously maintained or
improved.

. provides at the same time clear descriptions of the interfaces between

these core entities and other regional and national bodies and
establishes arrangements to facilitate communication, coordination and
accountability between them.

Finally, the legal provisions that will enable the framework to be established
and to function must be identified and amendments to the existing legislation
implemented and new legislation promulgated.

The following section describes the concept of the MOM model in more detail.
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Definition of the MOM Modei

The Scepe of the Overall MOM Model

The model description needs to cover the following aspects:

. The Institutional Arrangements which describe the major organisational

entities, their form (e.g government department, authority, cooperative
etc) and their functions, responsibilities and interdependencies.

. The Organisational Arangements describing the lines of
communication, coordination, accountability and responsibility between
the entities.

. The Management Arrangements which describe the organisational

structures of the key entities, the systems and procedures that they will
follow and the resources and skills that are required.

s Guidelines for planning, designing, operating and maintaining the
physical infrastructure.

. Guidelines for good on-farm practices.

. Guidelines for manpower resource development (e.g training
programmes, training materials etc).

# Performance Monitoring and Evaluation System with arrangements for
the feedback of the evaluation in the form of modifications to the guide-

lines and management arrangements.

. Description of the enabling legislation required for the implementation
of the institutional and management arrangements and for
implementation and enforcement of the guidelines.

All these aspects are addressed in later parts of this report.

The MOM Management Model

The MOM Management Model is a description of how the management of
operation and maintenance of irrigated agriculture systems may best be
organised for the particular conditions pertaining to the GAP region. This
continuous process is distinct from the time bound events such as the planning
and design of irrigation and drainage systems, which though very important to
the efficient operation of the systems, have a finite life and do not have to be
sustained beyond the implementation period. As such this continuous
management process, or MOM Management Model, is the core activity which
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must be properly established and efficiently sustained if the objectives of the
GAP MOM study are to be fully realised.

In institutional terms, the scope of the MOM Management Model may be
defined as shown on Figure A3.2 The primary element of the model consists of
three principal components (also referred to as levels or layers). the Farmer
Groups, the Irrigation System Operating Body and the Supplier of Bulk Water,
each with its distinct function and organisational characteristics.

It is the selection of the most appropriate and effective institutional form for
each of these core components that is critical and which has therefore been
the focus of the model selection process.

Major Objective of the MOM Modei

The major objective of the MOM Model is to provide an institutional and
organisational framework within which the proposed MOM management model
can be replicated. The management model is required to satisfy the major
study objectives:

(a) to maximise net benefits derived from irrigated agriculture in the GAP
Region

(b) to ensure the financial and physical sustainability of irrigated agriculture
in the Region;

Moreover it must be a management system that can be implemented in the

short term and which has the flexibility to respond to changing needs and
requirements over time.
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Fundamental Requirements

The model that is to meet the stated objectives has to satisfy a number of
fundamental requirements. It has to provide:

(a)

(b)

(d)

(e)

(f

optimal returns to land and water - in this region water is the scarcer
resource and in order to maximise benefits it will be necessary to
optimise the returns achieved per unit of water; the land is effectively a
non-renewable resource of great value whose productive capability
must be carefully safeguarded for future generations;

overall financial sustainability - irrigation is dependent on well
maintained and operated infrastructure; unless irrigated agriculture
produces sufficient financial surplus so that an adequate proportion can
be directed to this operation and maintenance the system efficiency will
deteriorate, productivity will fall and a downward spiral of degeneration
will result. The surplus should also be sufficient to permit investment in
research and improvements to farming practices so that productivity is
not only maintained but improved and the quality of life for those
resident in the area is enhanced;

protection of national interests and resources - if the development
of the region is to be sustained then it must be carried out in @ manner
that is compatible with the preservation of the national resources, both
in terms of quantity and quality, and that does not conflict with national
interests; the model must contain provision for assessing and
monitoring such impacts and for planning and managing measures for
mitigating negative trends;

social harmony - the objectives of maximising production and
ensuring sustainability can only be realised in an environment of social
harmony;

equitable allocation of water at all times and particularly in times
of scarcity - equitable allocation of water is not only in the interests of
social harmony but it is closely linked to the improvement of water use
efficiency which is in turn a prerequisite for the maximisation of retumns
and financial and physical sustainability;

optimal mobilisation of the total manpower resources of the
Region in terms of skills, experience, enterprise and labour - this
has to be an objective of any management system seeking to
maximise net returns; manpower resources are as essential for
production as water and land and a goal of good management is to
make best use of all available resources;

A42



SECTION A

3.6

(9) the capacity to develop skills and capability to meet the growing
demands of the Region as development takes place - skills have to
be taught and capability developed through practical experience;
institutions, specially trained persons and teaching aids are needed for
this purpose and specific provision has to be made for these: such
training must be recognised and implemented as a continuous process
and not a solitary event linked with the initial establishment of the
model;

(h) flexibility so that the systems may respond to change -
development is a dynamic process and the management system must
be flexible enough to respond to the changing needs and requirements
and to be able to absorb and benefit from improved technology and
knowiedge.

Above all else the Model must be implementable under the actual conditions
pertaining to the region in relation to the institutional, legal, cultural and
physical characteristics and constraints.

Finally, for the management system to be organisationally functional and
efficient in meeting the targets that have been set, it must consist of certain
physical attributes and exhibit some well known but elusive characteristics.
These are described below.

Essential Characteristics

The management of irrigated agriculture is a commercial enterprise that shares
much in common with any business. Resources have to be procured and
managed, investment in infrastructure made, quality assured and output
marketed. Any efficient and successful business organisation must have
structure, systems and skills. The management structure defines functions,
assigns responsibilities and lines of communication. Without structure there
can be no accountability, redundancy of activity is endemic and motivation is
low.

The systems describe the day to day processes that have to be followed in
order to achieve the objectives of the business; they may take the form of
written procedures, manuals and protocols. It is becoming increasingly
common to formalise these into a quality assurance system with the basic
operating philosophy and policies set out in the Quality Manual. Routine
audits ensure that procedures are being correctly followed and that
modifications are introduced to reflect changing requirements. In the context
of the GAP MOM model the systems may be seen to include the legal
provisions and such aspects as the policy for setting water and drainage
charges.
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Skills required to operate the business are the third essential ingredient; these
may be partially bought in and enhanced through training. If the business is
concerned with creating a product that has to be marketed, as is the case with
irrigated agriculture, then research and development has to be added as a

fourth prerequisite for success.

These three elements alone will create a functional entity but, in order that the
business be performed efficiently, it is necessary that the human resources
employed are developed and mobilised to the full Training will improve
technical and managerial skills and can be effective in encouraging persons to
recognise the advantages of teamwork. It is equally important that the
organisational structure is designed in order fo facilitate those attributes which
maximise the effectiveness of any group endeavour. motivation, accountability,
communication and coordination. Implicit is that levels of responsibility have
been clearly defined so that all functions are fully covered without redundancy

and duplication.

Another principle that is rapidly gaining ground in many countries, particularly
with respect to service organisations, is that of the supplier/customer
relationship. The concept aims to establish a strong relationship between the
supplier of a service and the end-user or customer in order that the level of
service provided meets the actual demands in a cost-effective manner.
Although the supplier may be in possession of a higher level of knowledge
about the service that he is supplying, the principle that the supplier knows
best is rarely found to be true in practice. It is not uncommon for service
organisations to provide an unnecessarily high level of service in one area and
below standard in other areas; this is inefficient for both supplier and customer.
The best combination is usually one of cooperation in which the customer
defines his requirements and the supplier then offers the best service that is
practicable in order to satisfy those requirements. In the particular business of
the supply of water, which is to some extent unpredictable due to the
stochastic nature of the primary supply, the level of service will define the
target pattern of delivery and set out the degree of uncertainty involved and
the response to shortfalls in the supply. The customer and the supplier are
encouraged to cooperate in order to minimise the adverse impact of such
periods of difficulty. This is a more flexible and effective approach than the
more legalistic alternative of a formal supply contract, which encourages an
adversarial relationship and time and resources spent unnecessarily, and
unproductively, on legal procedures. Recourse to legal sanctions should be
seen as the final fall-back position when all other means of reaching a mutually
acceptable outcome have been exhausted.

Accountability and motivation together form a powerful force for the realisation
of the full potential from human resources. Accountability may take numerous
forms from the legal to social but the principle of incentive to perform to
expectation or to fulfil a prescribed function is common to all. Some form of
sanction in the event of failure to perform is implicit and this may take the form
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of peer pressure or a more formal action. Motivation is a more positive
concept and arises from either pecuniary incentive or a sense of ownership
and common cause. Participation in decision making can often contribute to
motivation.

Communication and coordination are perhaps the most essential requirements
for any effective organised activity. The two are distinct activities but
coordination without communication is not feasible, while communication
without coordination is ineffective. Horizontal communication, between entities
at the same institutional level is the most important with regard to coordination
but vertical communication, between the end-user and the primary supplier or
between the system manager and the producer is essential for the efficient
matching of demand and supply and ensuring that research and development
is properly addressing the actual requirements. Vertical communication is also
important for fostering a sense of participation, ownership and common
purpose, which in turn is a strong contributor to motivation and cooperative
action. Failure to realise effective vertical communication may be seen as a
major contributor in many examples worldwide of development that has failed
to come up to expectation; often attributable to weaknesses in the planning
and design of the system that could have been avoided if more effective
channels for communication had been in place.

The model to be selected for replication in the GAP region should incorporate
these essential characteristics in addition to satisfying the fundamental
requirements that were described earlier.

Other essentials for the implementation of the model are the skills and
resources required or the facilities for generating those skills, which in itself will
require physical, financial and trained manpower resources .

Enabling Environment

At the institutional level, the legal framework is akin to the systems that are an
essential element of an organisation. [t establishes the basis for existence and
describes the functions and responsibilities of public organisations and,
through rules and regulations, sets standards to be met and limits on the
behaviour and actions of both public and private sector entities and individuals.
In addition, it provides guidelines for resolving disputes and provides sanctions
that can be applied in order to promote compliance with the rules and
regulations.

Any new organisational and management model must therefore be consistent
with the legal framework. If the legal framework is inadequate suitable
amendments to the legislation, perhaps involving new legislation where
unavoidable, must be implemented. In the interests of early implementation of
the model, the need for such changes should be minimised but not at the
expense of selecting the best long term model. In practice the major constraint
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EXISTING MOM PRACTICES IN TURKEY

The Institutional Framework

Irrigated agriculture in Turkey involves a range of organisations at central,
provincial, municipal and village administration levels as well as farmer
organisations and various private sector bodies. In this section the roles of the
main organisations are outlined together with descriptions of typical manage-
ment practices. Some comments are made on the relationship between the
different organisations and the strengths and weaknesses of the existing
practices.

Detailed accounts of the activities of most of these organisations is given in
Technical Discussion Papers Nos 3 and 6 (Halcrow 1993). The roles of each
are summarised in the following sections.

The Roles of Existing Institutions
Southeastern Anatolia Project Regional Development Administration

The Southeastern Anatolia Project Regional Development Administration (GAP
RDA) was formed in 1982 as an autonomous body from within the State
Planning Organisation (SPQ), which is the responsible agency for preparation
of Five Year Development Plans and related Annual Programs. The GAP
region covers the eight provinces of Gaziantep, Sanliurfa, Adiyaman, Diyarbak-
ir, Siirt, Mardin, Batman and Sirnak. The primary role of GAP RDA is the co-
ordination of the planning and implementation of work programs by all govern-
mental agencies operating within the region. However, the GAP
Administration’s co-ordination responsibility does not extend to intervention
during the implementation phase to modify the work programmes of other
agencies.

In relation to irrigation development, GAP RDA co-ordinates the activities of
the water, rural services, agricultural and research agencies described in this
section. It is understood that the role of GAP RDA in relation to agencies
which are subject to Provincial Administrative Law is to be strengthened (GAP,
1993).

Ministry of Agriculture and Rural Affairs

The Ministry of Agriculture and Rural Affairs (MARA) has a number of General
Directorates and units responsible for various activities in relation to primary
production and agriculture throughout Turkey. MARA and its General
Directorates have their headquarters in Ankara and field activities are
organised at provincial, county and village levels. The provincial and county
directorates come under the Provincial Administration Law which influences
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programme priorities. The units of MARA of direct relevance to the GAP region
are as follows:

(a) General Directorate of Organisation and Support

Two of the seven departments of the General Directorate of Organisation and
Support (GDOS) are involved with the GAP MOM project and its implemen-
tation. These are the Training and Handcrafts Department and the Extension

Department.

The Training and Handcrafts Department is responsible for the organisation of
in-service (on-the-job) training of MARA staff and also assists the Extension

Department with farmer training.

The Extension Department is responsible for extension services which are
carried out through the respective provincial directorates and county and
vilage administrations. The Department also conducts skills analyses and in
service training for its extension staff.

Extension services in the region are supported by a major project known as
the Applied Research and Extension Project (TYUAP) which is funded by the
World Bank and IFAD and includes the GAP region. TYUAP Phase |, imple-
mented from 1984 to 1990, covered 18 provinces, with a budget of
US$205 million for infrastructure and services. Three provinces of the GAP
region: Diyarbakir, Mardin and Sanliurfa were covered by this phase.

TYUAP Phase Il runs from 1990 to 1997 with a budget of US$113.5 million
and the scope has been extended to cover the remaining GAP provinces of
Gaziantep, Batman, Adiyaman, Siirt and Sirnak. TYUAP, therefore, covers all
those areas where GAP MOM Pilot Areas will be located.

In summary the aims and objectives of TYUAP are to: increase agricultural
production; provide additional on farm employment: provide employment in
agro-industries  created: introduce new crop and animal husbandry
technologies: provide a model for extension to other provinces.

TYUAP supports provincial and county extension departments by
strengthening research and training and the provision of technical information
from local and overseas institutes. Farmer contact by the extension services is
focused on the Village Group Technician (VGT), who is in turn supported by
Subject Matter Specialists (SMS) at county and provincial level. Immediate
supervision of VGTs is undertaken by the County Directors and the Extension
Supervisors. Extension personnel practise the Training and Visit (T&V) system
of extension, which forms a three-way linkage between research institutes,
extension and farmers. The work programmes are intended to accommodate
all of the T&V components through leadericontact farmers or farmer groups.
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Leader/contact farmers are expected to pass information to other farmers in
their village.

VGTs receive monthly refresher training from SMSs while the latter receive
specialist training every two months under the "Consultation, Knowledge Give
and Take" system (IBAV). This training is undertaken by the staff of the South
East Anatolia Research Institute and other researchers in order to keep
informed about current research programmes, conclusions and recommend-
ations. During this training programme feedback from farmers is intended to be
relayed via VGTs to SMSs and to the relevant research staff.

(b) General Directorate of Production and Development

The General Directorate of Production and Development (GDPD) is
responsible for implementing agricultural production through programs of plant
production, livestock development, fishery development, integrated rural
development projects and technical co-operation. Some activities of an
extension nature are also carried out by GDPD for various projects. GDPD is a
possible source of trainers to be used as subject specialists in various training
programmes and is also able to design various integrated projects and
programs for on-farm systems.

GDPD is organised in a similar manner to GDOS with a central headquarters
in Ankara and field operations organised at provincial, county and village
levels. Subject matter specialist staff of GDPD are appointed according to the
agricultural requirements of particular areas.

(c) General Directorate of Agricultural Reform

The General Directorate of Agricultural Reform (GDARef) was established in
1985 to implement the Agricultural Reform Act Concerning Land Arrangement
in lrrigation Areas (1984). GDARef conducts investigations and surveys to
determine the priority of areas to be considered for land reform implemen-
tation. Once such a land reform area has been identified and accepted,
GDARef is responsible for managing State owned land and private land
expropriated in designated implementation areas and for carrying out
programmes of land consolidation in these implementation areas, including
allocation of land to beneficiary farmers. It also provides equipment, support
and training for land allocated farmers. While promoting efficient land use and
increased agricultural production, GDARef consolidates land into more eco-
nomic units.

The GAP Region is one of the implementation areas under this Act and the
process of land reform and consolidation is a very important component of the
new irrigation developments.
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GDARef is organised with a headquarters in Ankara and seven regional
directorates one of which is located in $anliurfa.

(d) General Directorate of Agricultural Research

The General Directorate of Agricultural Research (GDARes) is responsible for
the administration of some 52 agricultural research institutes and experimental
stations throughout Turkey. The individual research institutes and stations vary
in discipline, staffing, facilities and size according to the crop/livestock require-

ments of their locality.

Four of these research facilities are in the GAP region. These are Field Crops
Research Institute at Akgakale-Sanliurfa, Southeast Anatolia Agricultural
Research institute at Diyarbakir, Southeast Anaioiia Regional Piant Protection
Research |Institute at Diyarbakir, and Pistachioc Research Institute at

Gaziantep.

Apart from their applied research activities the staff of these institutes are
experienced in @ number of disciplines and are a valuable resource as trainers
of extension workers and farmers.

() Agricultural Supply Institution of Turkey

The Agricultural Supply Institution of Turkey (TZDK) was established in 1844,
It is under the jurisdiction of the Ministry of Agriculture and provides the
technical production inputs of Turkey's agriculture. It undertakes the following
tasks in accordance with the policies set by MARA:

- Production and manufacture of equipment, machinery, vehicles,
pesticides, related chemicals and fertilisers and to procure seeds from
local and foreign markets for sale either by cash or on credit paid in
instalments.

. Establishment and operation of agricultural, industrial, commercial
institutions or enter capital equity and business partnerships with other
institutions in these fields.

- Operation of repair shops.
. Processing and sale of material which is left over from production and
manufacturing.

The Agricultural Supply Institution has 25 Regional Directorates and 356
Section Directorates throughout Turkey. The Section Directorates are mainly
located in the agriculturally important counties of Turkey. It also has seven
Agricultural Machinery Operating Enterprises, an Agricultural Machinery
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Research Institute and an Agricultural Implements and Machmery Manufac-
turing Plant manufacturing tractors and implements.

The Institution distributes local and imported fertilisers, agricultural chemicals,
seed and agricultural machinery and equipment through its widely dispersed
Section Directorates. It is the main source supplier of such material for the
Agricultural Credit Cooperatives. It also acts as a price regulating outlet for
such supplies.

Ministry of Forestry

The Ministry of Forestry has four main service units, these being the General
Directorates of: Afforestation and Erosion Control; National Parks and Game
Wildlife; Forest and Village Relationships; and Forestry.

The Ministry of Forestry conducts its activities in Turkey through 19 Regional
Directorates of Forestry. Within the GAP region Gaziantep is the™leading
province in forest land with 44,370ha (5.8% of its total land). Diyarbakir,
including $imak and Batman, has 16,721ha, and Adiyaman has 11,639ha.
Siirt, Mardin and Sanliurfa have no natural forest land, according to the
Provincial Land Use Studies conducted by the General Directorate of Rural
Services.

The demand projections for wood products in Turkey by the year 2000, is
expected to reach 10 million cubic metres, out of which 6 million cubic metres
will be for poplar. The fast growing characteristics of poplar species, their vari-
eties, cultivars and hybrids make them very competitive trees to be grown
economically on irrigated land, especially when intercropped with annual or
perennial forage crops during the years of initial plantation. The Regional
Directorate of Forestry at Sanliurfa is the main focus for forestry activities in
the GAP region. It has established a poplar plantation trial in Sanliurfa which
will be closely observed and the economics tested, to identify if poplar
production can compete with other agricultural commodities, especially under a
double cropping system.

General Directorate of State Hydraulic Works

The General Directorate of State Hydraulic Works (DSI) is within the Ministry
of Public Works and Settlements and is responsible for planning, designing,
constructing, operating and maintenance of dams, pumping stations and
canals for the larger scale irrigation systems, defined as those with supply
capacity greater than 500 l/s DSi also has responsibility for planning, designing
and implementing works for hydroelectricity, flood control, swamp reclamation,
river training and water supply to cities over 100,000 population. DSi is one of
the major investing agencies of National Budget funds in Turkey.
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DSi also can make amangements for the operation of schemes which will be
transferred to other authorities after construction. The establishment law of DSI
provides a broad basis for it to transfer irrigaton O&M and on-farm devel-
opment activities to individuals, companies, associations, groups, municipali-
ties, villages, districts and co-operatives. To date such transfers of DS| works
have been limited to the irrigation groups, irrigation districts and co-operatives
described in 4.3 below.

DSi has its headquarters in Ankara and field operations are managed from 25
regional directorates covering the whole of Turkey. The GAP irrigation region
extends over the three DS regional directorates of Diyarbakir (Region X), Sa-
nliurfa (Region XV) and Kahramanmaras (Region XX). In addition DSi Region
XVI manages the Atatirk Dam and Hydroelectric Power Station.

Being organised on a regional basis, DSI is able to operate in a fairly autono-
mous manner and is not subject to the requirements of the Provincial
Administration Law.

General Directorate of Rural Services

The General Directorate of Rural Services (GDRS) was established in 1985 by
incorporating the Soil Conservation and Irrigation Organisation (TOPRAKSU),
the Rural Settlement Organisation and the Rural Roads, Water and Electricity
Organisation into one organisation as one of the six general directorates of the
Ministry of Agriculture and Rural Affairs. In July 1993 GDRS was separated
from MARA and attached to the Prime Ministry. Itis likely to form the base for
a new ministry although this has not been finalised.

GDRS is responsible for:

8 Planning, construction and operation of smaller scale irrigation
schemes (less than 500 I/s supply capacity);

S Preparing and carrying out on-farm works, in its own and DSI
schemes, including supply and drainage works, quaternary canals, land
levelling, land consolidation, sub-surface drainage, infrastructure
improvements, elc;

. Establishment of organisations to undertake activities for the benefit of
land protection, land rehabilitation and irrigation;

X Construction of rural and forestry roads;

s Development and efficient use of land and water resources by farmers
including related research, surveys and other services;

= Provision of settlement services;

A52



SECTION A

4.2.6

¥ Preparation of plans and construction of domestic water supply,
eleclricity and sewage facilities for villages and settlements;

. Preparing and implementing agricultural projects on State owned land;
. Promotion of the utilisation of agricultural lands;

. Reclamation of saline, acidified and alkaline lands;

» Construction of buildings, workshops, l|aboratories, research stations

and other facilities for the above responsibilities.
GDRS also operates 11 research institutes including one at $anliurfa.

GDRS has headquarters in Ankara and its field operations are managed at
both regional and provincial levels with 19 regional directorates and a
provincial directorate in all 76 provinces.

Agricultural Bank of Turkey

The Agricultural Bank of Turkey (TCZB), established in 1864, is set up as a
State Economic Enterprise and operated as such under the Prime Ministry. |t
is the largest bank of Turkey both in terms of paid up capital and in the
number of its branches, with over 1000 in Turkey and in various major cities of
the world.

TCZB is recognised as the main institution for agricultural credit in Turkey.
However, it is estimated that in general only two thirds of all the agricultural
credit is institutionalised credit. Very limited information is available about the
remaining one third which is from non-institutional sources with very high
interest rates. Although the main channel for institutional credit is the TCZB, in
recent years credit funds have also started to flow through other institutions
such as the Meat and Fish Institution, the Milk Industry Institution, the
Agricultural Supply Institution, the Sugar Factories Corporation and the State
Monaopolies.

TCZB has three major channels of credit available to farmers. These are its
own local branch offices, the Agricultural Credit Cooperatives (ACC) and the
Agricultural Marketing Cooperatives (AMC).  Agricultural credit is mainly
processed in two thirds of the 1000 local branch offices of TCZB. The
remaining branches are in large cities and their main activities are commercial
ones like any other bank.

Throughout the country, TCZB offers two types of loan schemes. The Conven-
tional Agricultural Credit (CAC) includes operational and investment loans for a
variety of purposes. However CAC reaches only about 700,000 farmers and
the same farmers who have proved to be reliable in repayment continue to
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receive this short term credit. Since land mortgage is generally a-prerequisite,
more than 3.1 million farmers are not eligible for these credits due to lack of
proper land title.

The Supervised Credit Program (SCP) is a development oriented scheme of
considerably less magnitude than the CAC. TCZB is also involved in other
credit projects, directed towards individual farmers, but these are usually
limited to certain areas or limited in scope.

The funding of credit operations of Agricultural Credit Cooperatives comes
from the TCZB. The main objective of ACC is to supply its 1.3 million members
with operational credit.

The Agricultural Marketing Cooperatives have about 0.5 million members who
receive credit as only a supplementary service generally given as short term
development credits. The main task of AMCs is to market the produce of their
members particularly to the export markets. Some 90% of the funds loaned to
AMC by the TCZB, is used to finance the marketing operations.

TCZB has been giving special emphasis on the development of GAP, and has
been working on different models to be implemented for the credit allocation
system. The establishment law of TCZB specifically stresses that it should
favour small farmers. However the bank generally prefers medium or large
farmers, due to the difficulties faced in collecting the repayment.

Ministry of Finance and Customs

The direct role in respect to irrigation of the Ministry of Finance and Customs
(MOFC) is limited to the collection of charges levied on farmers for water
supplied by DSi. The amount of water charges is calculated by DSI for each
farmer while the rendering of accounts and collection of money due is carried
out by MOFC officers, who are usually based in the DS regional offices.

The Union of Turkish Chambers of Agriculture

There is a Chamber of Agriculture in most of the counties of Turkey that are
strong in agriculture. The local chambers are linked by a Union of Turkish
Chambers of Agriculture (TZOB) which is located in Ankara.

It is compulsory for every farmer to be a registered member of the Chamber
established in his county. Each Chamber is governed by a general assembly
and a Council elected by the members. The Ankara based Union has a
general assembly formed from delegates elected by each province. The Union
is effective in policy development related to agricultural issues in Turkey and is
usually invited to attend all decision generating meetings.
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Within the GAP Region there are established Chambers in most counties
except within the Provinces of Sirnak and Siirt. These bodies are an important
and influential means of consultation to assist development of joint policies
related to the implementation of the GAP irrigation systems.

Universities and Other Research Institutes

A number of universities carry out agricultural research activities. One of the
major ones in relation to irrigated agriculture is Cukurova University based at
Adana. The GAP Administration in 1989 has commissioned this university to
establish a research facility at Koruklu, south of $anliurfa, to undertake
research specifically for the GAP region. Research conducted for over four
years has started to yield particular information for the species and varieties to
be grown under irrigated conditions.

The University of Harran, at Sanliurfa, is also supported by the GAP Adminis-
tration to carry out research activities on crops grown in the Harran Plain.

Existing Water User/Farmer Organisations
Introduction

There are three main types of formal water user groups operating in existing
irrigation schemes. These are irrigation groups, irrigation districts and irrigation
cooperatives and they have been formed to undertake operation and
management of schemes designed and implemented by DSI and/or GDRS.
Both DSI and GDRS are empowered to transfer such responsibility to local
management control provided that there is some form of corporate body
available to undertake it. Other bodies undertaking such functions include
municipalities, village administrations and universities although these are not
specifically formed as user groups.

In recent years DSI has been endeavouring to transfer a number of its smaller
schemes to one of the various forms of local management control. Up to 1893
some 192 such transfers had been finalised including 17 to irrigation districts,
71 to municipalities, 99 to village administrations, two to universities and five to
irrigation co-operatives. Similarly since GDRS has no specific organisational
arrangements or funding for O&M of the irrigation systems it constructs, in
recent years it has transferred a large number of such schemes to local
management most commonly irrigation co-operatives.

The role and activities of the irrigation groups, irrigation districts and irrigation

cooperatives are outlined below. The legal basis for their establishment is
discussed further in Chapter 5.
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Irrigation Groups

Irrigation groups are established in DSi managed schemes to take respon-
sibility for water allocation to individual farmers and to perform simple
maintenance. Groups can be organised on a single village basis under
administration of the village headman, (the "muhtar') or an elected group
leader. There are currently 987 irrigation groups carrying out O&M in
600,000ha of existing projects.

The major activity of a group is to perform the allocation of water flows within
the tertiary distribution canals to individual farmers. The group employs one or
more ditchtenders who collect details of water requirements or water orders
from each individual farmer, calculate the total flow need for the tertiary system
and liaise with the DSI canal operation staff to provide this flow into the part of
the canal system under group control. The group ditchtender then allocates
and supervises distribution of the available flow to each farmer.

The groups also carry out collectively some of the simple maintenance tasks to
the canal system such as weed and silt removal. The amount of maintenance
performed is limited to tasks requiring use of manual labour or normal farm
equipment. Larger tasks such as replacing damaged canalets or major
structure repairs are carried out by DSI.

DSi allows the groups to collect an amount between 12% and 25% of the
annual water charge and use it to cover the cost of their services. Collection
rates of the group’s proportion of the charge is usually high, as much as 100%,
even in schemes where the collection of the DSI share is low.

During the course of the study the consultants have met with representatives
of several groups and discussed their activities. It is apparent that the
effectiveness of any group depends very much on the motivation and
leadership qualities of the group leader. Some groups indicated a willingness
to undertake a greater degree of local control although they are constrained in
this to the extent that DSI still owns the assets and makes all major decisions
in regard to policy or system development.

While the performance of groups is variable they usually provide more effective
interaction with individual farmers than is possible in the schemes where there
are no groups.

Irrigation Districts

DSi has the authority to transfer full responsibility for management, operation
and maintenance of its canal distribution systems to other bodies having
corporate status. One such body developed over the past 20 years is the
“irrigation district" having a wider scope of activity and greater autonomy than
the irrigation groups. Irrigation districts are formed under the legal basis of the
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Municipality Law No 1580 of 1930, Village Law No 442 of 1922 or Farmer
Properties Law No 4081 of 1941.

The irrigation district so established is managed by a local executive
committee elected by the farmers. It employs its own staff who generally
undertake the whole range of water supply operation and most maintenance
tasks required for the canal system under its control. The district boundaries
usually comprise a discrete canal system so the works often include primary
and secondary canals in addition to tertiaries.

The irrigation district executive prepares its own budget and sets water
charges although these are subject to DSI approval. It also has the right to
collect water charges, impose fines and make contracts to perform necessary
works. DSI still has management control of any dams and river diversion works
serving the district. DSI also retains ownership of the assets although the
district is required to repay original investment cost of these assets over a 25
to 30 year period.

There are 17 irrigation districts the largest being Korkuteli of 5,000ha. This
form of management has been reasonably effective for schemes up to the size
of Korkuteli.

Irrigation Co-operatives

Formation of an "irrigation co-operative," usually before commencement of a
scheme, provides a greater measure of local control than for irrigation groups
or irrigation districts. The capital works are generally constructed by DSI and/or
GDRS. The co-operatives are required to repay original investment costs
incurred by DSI and following completion of repayment they become owners of
the works. Farmers have not so far been required to repay investment cost
made by GDRS although it is understood that there is a policy decision to do
so in the future. Co-operatives are well suited to groundwater or smaller scale
surface supply schemes up to a few hundred hectares in size.

Irrigation co-operatives are established under the general Co-operatives Act,
No 1163, for which the Ministry of Agriculture and Rural Affairs (MARA) has
recently issued a new draft standard instrument of incorporation This defines
their purpose as the acquisition, operation and maintenance of agricultural
irrigation systems built or to be built by the State.

A co-operative is governed by a committee elected by the members who
usually consist of all those farmers served from the scheme. The executive
employs such staff and carries out all necessary O&M tasks necessary to meet
its responsibilities as set out in its articles of incorporation. The co-operatives
enjoy a much greater degree of autonomy in matters such as setting and
collecting water charges and managing their routine O&M activities than either
the irrigation groups or irrigation districts described above.
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Irrigation co-operatives are in fact the most numerous formal irrigation body in
Turkey with 13,880 constituted throughout the country managing a total area of
some 1,118,000ha mostly in small schemes. 903 of these co-operatives, with
an irrigation area of 245,320ha, are for groundwater schemes developed jointly
by DSi and GDRS.

The Role of the Private Sector

General

The role of the Union of Turkish Chambers of Agriculture has been described
in 4.2.8. There are also a number of other private sector bodies involved in
agriculture in the region as indicated below. These have mainly been
established to meet the requirements of dryland agriculture and it can be
expected that with the expansion of irrigation there will be a corresponding
increase in the number and range of private sector organisations to meet the
specific technical, agronomic and marketing needs of irrigated agriculture.

Input Suppliers

(a) Fertiliser Suppliers: These companies sell their products through
agents in all provinces and counties.

(b) Irrigation equipment: Items such as sprinkler and drip systems,
syphons etc are sold through agencies in most provinces who also
provide some training for farmers in the use of their equipment.

(c) Tractors and harvesters: There are agents for major brands in most
provinces.

(d) Farm equipment (plough, disc harrow, drill etc): These are produced by
relatively small manufacturers throughout Turkey, with the most
developed industry being in western Turkey. The farm equipment
industry in Gaziantep is in the development phase and it can be
expected that it will also expand in provinces such as Sanliurfa,
Diyarbakir and Mardin.

(e) Chemicals (pesticides, herbicides and fungicides): The products of
national and international companies are sold through agencies in each
province which may also be agencies for seed supply companies.

(f) Seeds: Various seed suppliers market their products through agencies
at province level. The agencies also provide an extension service for
the products.

Commercial Traders
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Various traders purchase produce direct from farmers to sell to agro-industry
or other buyers. These bodies also include wholesale merchants who purchase
farm produce and sell to markets and retail outlets. In other cases individual
farmers bring their own produce, such as perishable foodstuffs, direct to
markets. '

Agro-industry

At present there are some flour mills and oil processing plants in provinces
and at some county levels. It is expected that the variety of such industry will
be enlarged into areas such as tomato paste, jams etc with increase in the
range of irrigated crops.

Typical MOM Practices in Turkey
Introduction

DSi and GDRS are the main agencies involved in planning and implementation
of new irrigation projects in Turkey. DSI is responsible for developing the
medium and large projects with water supply capacity of above 500 I/s, which
equates roughly to an irrigated area greater than 500ha. GDRS is responsible ‘
for smaller projects and also prepares designs for and implements on-farm
irrigation and drainage works both in its own and DSI projects Some projects,
such as those involving supply from groundwater, are developed jointly by DSI
and GDRS.

DSI assumes the responsibility for the operation and maintenance of
headworks, primary, secondary and tertiary canals in most of the projects it
has constructed. Responsibility for the training of farmers in water handling
and irrigation application techniques is carried out by the Extension Services
Department of GDOS.

By comparison with DSI, GDRS has no ongoing role or funding to manage the
O&M of schemes it initiates and consequently these are transferred to some
form of local management control upon completion. Many of these are
transferred to the irrigation cooperatives described in 4.3.4 while others are
transferred to municipalities or other village groups.

Operation in DSI Managed Projects

As at 1993 DSIi had under its direct management control a total of 218
irrigation projects with a total command area of some 1.3 million hectares of
which the actual irrigated area was 890,000 hectares. The great majority of
these schemes are supplied by gravity from large dams or river diversion weirs
with distribution to farms via lined "classic" canals or above ground concrete
flumes known as canalets for which DSI has well established operating
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procedures. Supply to individual farms is generally by syphon tube from
canalets or through a slide gate where it is taken from a canal.

In all the large gravity irrigation projects, water application to crops is generally
by surface flooding methods using furrow or basin systems. Water for each
application is ordered one or two days in advance by farmers, with DSi staff
aggregating orders for tertiary and secondary canals to determine the total
required releases from storage and flows at each canal offtake. There are
some flumes and weirs for flow measurement in the larger canals although the
more common measurement of canal flow is by staff gauge in a uniform
section for which a rating table is available. Measurement at canal offtakes is
also possible using single or double orifice doors. In practice it is understood
that relatively few routine flow measurements are made and operating staff
tend to adjust canal flows according to their past experience. No attempt is
made to measure volumes of water supplied to individual farms, although it is
possible to obtain an approximation of flow rates for distribution purposes from
the number of syphons employed or measurement of gate openings.

Within the tertiary supply systems, DSi has been encouraging the formation of
irrigation groups, described in 4.3.2 above, to undertake some of the O&M
activity on its behalf. These groups now cover about 50% by area of DSI
schemes and generally play the major role in managing the water distribution
allocation and distribution to individual farms.

The majority of higher value horticultural crops are still irrigated by basin or
furrow methods. A change to more efficient applicaton methods is now
occurring in some areas. For example, in the Seyhan project about 10% of
horticulture is now irrigated by sprinkler and drip methods, nearly all the drip
systems coming in the past two years. With increasing areas of greenhouse
production of vegetables and fruit, this trend to drip systems is likely to
continue. By contrast the large areas of horticulture at Manisa and Menemen
are all still irrigated by furrow and basin.

In systems where there are periodic water shortages, especially at times of
peak demand it is common to introduce some form of ration or rostering.
Details of how the rosters operate vary according to crop type and other local
factors which are determined in conjunction with irrigation groups where they
exist.

In schemes where water supplies are usually adequate, it is common practice
for irrigation to cease overnight with excess flows being discharged to outfalls
or ponded in low lying lands. This is @ major contributor to excessive water use
and low overall efficiency. It has become a long established custom in many
areas and is a very difficult practice to overcome once it becomes entrenched.

Irrigation efficiencies, calculated as the theoretical crop water requirement for
the planted area expressed as a percentage of water released into the
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distribution system, range from 30% to 50%. Irrigation ratios, defined as the
area actually irrigated expressed as a percentage of total command area,
averages 67% over all DS projects and varies from as low as 1% up to 100%.
In most cases these ratios generally fall well below the expectations of scheme
proponents.

Cropping and planting patterns are determined solely by the individual farmer.
In areas where a single crop dominates this can lead to water shortages
during peak demand. At Devegecidi and Hancagiz in the GAP region, cotton
now represents over 90% of the irrigated crop and the theoretical peak July
water requirement is much greater than the main canal capacity, leading to
water rationing and a significant decrease in crop yields.

Similar water distribution procedures usually apply in projects supplied by
pumping, both from surface and underground supplies. However the
arrangements are often simpler and more project specific than for the larger
and more complex gravity systems. Pumps deliver water either into a tertiary
canal system or to a pressurised pipe system. Water ordering procedures
commonly require one day notice. As the cost of energy for pumping is a very
significant item, up to 70% of total O & M costs, managers are conscious of
the high cost of operating and maintaining pumping equipment and the
operating rules reflect this fact. In the bore supplied areas water is often
delivered from a single pump to individual farmers in rotation based on the
time of usage. This is a logical and reasonably equitable allocation basis in
such cases where the operating rules are best determined according to the
circumstances of each particular scheme.

Operation of Other Projects

The general operating procedures in the smaller projects managed by irrigation
district, irrigation co-operatives or other bodies are usually similar to those in
the DSI projects, although often less formalised and designed to suit the
particular system characteristics and farming needs. In several projecis
managed by irrigation co-operatives where supply is drawn from groundwater,
quite specific rules have been devised to optimise pump use and minimise
costs. Supply is delivered to individual farmers on a timed rotation basis with
the time of supply used to calculate payment.

Maintenance

(a) DSI Projects
Maintenance works on the primary and secondary canals is carried out
by DSi for which it uses its own direct labour force and has a large

pool of service vehicles, mechanical plant and equipment. The main
maintenance activities include removal of weeds and silt from canal
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waterways, repairs to canal linings and structural repairs to canal
regulators, bridges and canalets. Routine maintenance of tertiary
canals and canalets such as desilting, weed control and other minor
works is performed by irrigation groups where they exist. Larger works,
such as repairing broken canalets, are usually performed by DSI.
Where there are no irrigation groups DSi has the responsibility for
maintenance although this may have lower priority than for
maintenance of the primary and secondary systems.

(b) Other Projects

Most of the smaller organisations do not have a permanent workforce
or a large equipment pool for maintenance activities. Such works, if of
a minor or routine nature, are usually performed by temporary workers
or labour contributed by the farmers. More complex maintenance works
requiring higher levels of skills or large resources of labour and
equipment require the use of contractors or another large organisation.
In this regard DSI carries out some more complex maintenance works
such as bore repairs and rehabilitation on a contract basis for co-
operatives.

Water Charges

In projects directly managed by DSI water charges are calculated each year to
recover the majority of the previous year's operation and maintenance cost,
without inflation adjustment, plus a small component of past investment cost in
some schemes. The schemes are divided into five groups, three for gravity
supplies and two for pumped supplies according to relative income levels of
the groups and a tariff schedule is set for each group on a charge per area for
each crop grown. The DSi schedule of water charges for 1993 is shown in
Table A4.1. Typical 1993 water charges were: cereals 18,000TL/da, sugar beet
and cotton 45,000TL/da and citrus 90,000TL/da. In the pumped schemes water
charges are higher, often about double the charge for a comparable crop in a
gravity district. Various discounts and rebates are available; for example, for
multiple cropping in a season, application by drip or sprinkler and also if
serious crop loss occurs. Where an irrigation group is established to carry out
some operation and maintenance, a discount of around 12% is made by Dsi
which can be increased up to 25% in special cases. The irrigation groups then
have the right to charge and collect this corresponding amount directly from
the farmers.
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TABLE A.4.1: 1993 OPERATION, MAINTENANCE AND ANNUAL INVESTMENT WATER PRICE TARIFFS

GROUP 1.

GROUP 2.

GROUP 3.

GROUP 4.

GROUP 5.
(Pompaj)

GROUP 6.

GROUP 7.

GROUP 8.

GROUP 9.

GROUP 10.

GROUP 11.

IRRIGATION AND RECLAMATION PROJECTS WHERE
OPERATION AND MAINTENANCE COSTS ARE COLLECTED

IRRIGATION PROJECTS

Ayranci,Eleskirt,Kars, Akyaka, Gdyniik, Karakogan, Van, Ercis,Muradiye, Karasu, Arincik,Malazgirt,
Bulanik,Ahlat, Yildizirmag, Gemerek, Maksutlu, Yapialtin,Susehri, Karacomak, Germegtepe,Gokgeada.

Bursa,Demirtag,M. Kemalpasa,izmit,Akalan,Hasanaga,Akpmnar,Eskisehir,Saricakaya,Cifteler,
in6nit,Omerkdy,Pamukova, Kiitahya, Yaral,Seyitgazi,Sogiit, Tavsanh,Cavdarhisan, Cumra,May,
Sille,Gebere, Atlants, ivriz, Gevrekli,Ulmrmak, Altinapa, Gddet, Miirted, Bolu, Diizce, Kopriik oy,
Asartepe,Corum,Alaca, Kizilgecit, Tokat,Erbaa,Niksar,Amasya,Suluova, Ulukdy, Yerkozlu, Zile,
Ortakdy,Artova, Citli, Erzincan,Iidir, Kuzova, Malatya, Yazihan,Ak¢ada§ Dogansehir,Erkenek,
Polat,Gayt,Sugats, Devegecidi,Gozegel, Halilan,Hanok, Batman,Kirkat, Nusaybin,Stloglu,
Altinyazi-Karasaz,degirmenci,Kocadere Kegan, Kayalikdy,Hayrabolu,Giinegkaya,Sarimsakl,
Zamanti,Afcagar, Kovali,Cogun, Kiiltepe,Bozkir, Fehimli, Yahyasaray,Bojazova,Karatas, Belenli
Karamanl,Yalvag, Yilanli,Seyitler,Selevir,Karakuyu,Cildirim, Yenisarbademli, Goksun,Keysun,
Hancagz, Kinik, Celikhan, Isikh, Irgilli, Kelekgi, Balikesir, Halkapmar,Karakol Karacacren,
Alidemirci Bigadic,Sindirg:, ibirler,Savagstepe, Canakkale, Ezine Koyunyeri Findikli, Defirmenli,
Kocabey,Apagut.

Bergama,Menemen,Manisa,Saruhanh, Turgutiu,Adala,Alasehir,Sarigdl, Seyhan,Ceyhan,Haruniye,
Yuvarlakl,Kesiksuyu,Kozan,Berdan, Silifke, Anamur, Kirtkhan,Varsak, Aksu, K6 priigay, Manavgat,
Alara,Alanya K. Marag,Andirin, Topcam,Soke, Akgay, Nazilli,Saraykdy, Ciiriiksu, Fethiye, Kestap

Bursa YAS,Orhangazi,Keramet,Boyalici,iznik, Karacabey, Ulubat,Cifteler,Saricakaya, Kiitahya,
Karaagag,Pamukova, Omerkdy, Tavsanl, Alakova, Ilgin, Kopritkdy,Kalecik, Gokgedren,Asartepe,Bolu,
Kumbaba,Tokat,Erbaa,Amasya,Suluova, Yerkozlu, Erzincan, Uluova,Malatya, Eytipbaglari,
Palu-Kovancilar,Kirishane, Kiiplii Karasaz Sarimsakl, Taghan,Sarihidir, Elmali-Kisla, Mursal,
Akgakale,Ceylanpinar,Atabey,Barla, Yilanl,Senirkent, Gelendost,Hoyran, Karatag, Selevir,
Karakuyu,Cildinm,Bogazova, Yenisarbademli,Kalealt:, Topgam,Aydin,Karagcomak, Balikesir, Bigadic,

Sindirg,Savastepe, Canakkale.

Menemen, Turgutlu, Alasehir,Seyhan,Misis, Haruniye, Berdan,Mersin Bahgeleri,Erdemli, Silifke,
Aydincik,Samandag, Varsak,Kopriicay, Bucak, Manavgat, Alara,Sagrin,Karabiik, Alanya

RECLAMATION PROJECTS

Marmaracik,iznik, Civasir, Eleman,Gebekilise, Liitfiye-Sarisu,Satimis, thsaniye, Sifircik-Buzluca,
Yenidogan,Tespihli-Ristemler,Karakamis-Akginar, Ahmediye-Cobran,Agakamig,
Carksu-Memba, Demirbey-icbariye, GOkgedren,Simav, Kurgunlu Aynaz, Amik

Ovagelemis, Kestel, Emen,Saglik Ovast, Ekinambari, Kumkale.

IRRIGATION AND RECLAMATION PROJECTS WHERE
ANNUAL INVESTMENT COSTS ARE COLLECTED

MaySille,Ortakdy,Kars,Gozegol, Halilan,Zamanti, Muradiye,Karasu,Malazgirt, Bulanik, Ahlat,
Yildizirmag, Gemerek, Maksutlu.

Eskisehir,indnd, Yaralh,Kiitahya,Comra,Atlant, Miirted K&priikdy, Erzincan,[§dir, Kuzova,
Karakogan,Malatya, Goyniik, Batman,Cofun Kiilte pe, Bozkir,Kanhdere, Van,Ergis, Anncik,
Yalvag,Selevir, Cildirim, Istkli, Karagomak, Balikesir.

Bursa,M. Kemalpaga, Ulubat,Karamet, Ivriz,Kalecik,Gokgedren, Asartepe, Bolu,Dizzee, Corum,
Kumbaba Kizilgecit, Erbaa, Amasya, Ulukdy,Stiloglu, Deirmenci,Altinyazi-Karasaz, Kesan,
Kocadere Macidiye, Atabey,Bogazova,Senirkent, Gelendost, Karatag, Canakkale.

Menemen,Alasehir,Ceyhan, Kesiksuyu, Misis, Berdan,Mersin Bahgeleri,Aydincik, Kirikhan, Aksu,
Manavgat (P),Soke,Nazilli,Saraykdy, Fethiye.

Iznik.
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TABLE A.4.1: 1993 OPERATION, MAINTENANCE AND ANNUAL INVESTMENT WATER PRICE TARIFFS. (Continued)

OPERATION & MAINTENANCE COSTS (TL/da)

ANNUAL INVESTMENT COSTS (TL/da)

NO CROPS IRAIGATION RECLAMATION IRRIGATION RECLAMATION
GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 GROUP & GROUP 7 GROUP 8 GROUP 9 GROUP 10 GROUP §
1 |Cereal 9000 13000 18000 32000 41000 3300 300 450 600 750 200
2 |Pulses 21000 26000 34000 58000 73000 3300 300 450 600 750 200
3 |Melons 19000 24000 30000 53000 66000 3300 300 450 600 750 200
4 |Sugarbeet 28000 36000 45000 79000 97000 3300 300 450 600 750 200
5 |Cotton 28000 36000 45000 79000 97000 3300 300 450 600 750 200
6 |[Tobacco 26000 34000 41000 73000 82000 3300 300 450 600 750 200
7 |Anise 26000 34000 41000 73000 92000 3300 300 450 600 750 200
8 |Groundnut 28000 36000 45000 79000 87000 3300 300 450 600 750 200
9 [Sunflower 17000 21000 26000 45000 56000 3300 300 450 600 750 200
10 |Opium 17000 23000 28000 47000 60000 3300 300 450 600 750 200
11 |Flower Garden 39000 51000 62000 109000 137000 3300 300 450 600 750 200
12 |Flax, hemp, Jute 15000 19000 24000 41000 53000 3300 300 450 600 750 200
13 |Sesame 17000 21000 26000 45000 56000 3300 300 450 600 750 200
14 |Corn 15000 18000 24000 41000 53000 3300 300 450 600 750 200
15 |Rice, Sugarcane 73000 80000 112000 193000 247000 3300 300 450 600 750 200
16 [Nursery 11000 15000 19000 32000 41000 3300 300 450 600 750 200
17 |Fig 26000 34000 41000 73000 92000 3300 300 450 600 750 200
18 |Grape 17000 23000 28000 47000 60000 3300 300 450 600 750 200
19 |Olives 17000 21000 26000 45000 56000 3300 300 450 600 750 200
20 |Orchards 41000 51000 64000 111000 138000 3300 300 450 600 750 200
21 |Strawberry 36000 43000 54000 96000 120000 3300 300 450 600 750 200
22 |Citrus 58000 71000 90000 156000 195000 3300 300 450 600 750 200
23 |Banana 96000 120000 150000 262000 330000 3300 300 450 600 750 200
24 |Vegetables 38000 47000 60000 103000 129000 3300 300 450 600 750 200
25 |Potatoes 23000 30000 38000 64000 79000 3300 300 450 600 750 200
26 |Onion, Garlic 21000 26000 32000 56000 71000 3300 300 450 600 750 200
27 |[Fodder 15000 18000 23000 39000 51000 3300 300 450 600 750 200
28 |Poplar, Eucalyptus, Forest 23000 30000 38000 64000 79000 3300 300 450 600 750 200
29 |Out of season Irrigation 8000 11000 15000 26000 32000 - 300 450 600 750
30 |Pasture 4000 6000 8000 13000 15000 . 300 450 600 750
a1 |Mills 1462000 1462000 1462000 - - - - - - -
a2 |Brick Plants 1096000 1096000 1096000 1705000 1705000 - - - = L -
33 |m3 water price (TL/m3) 37 47 58 105 129 - - - - - -
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In DSI projects the overall level of water charge collection, as a percentage of
the total amount due, has been below 50% in recent years amounting to only
32.4% in 1991 and 33.2% in 1992 (DSI 1993). Actual collection rates vary from
near full collection in Eskisehir Region, 88% at Aksu, and 60% at Soke to low
figures of around 20% or less in other areas. By comparison near 100%
collection rates are claimed by many irrigation groups for their share of the DSI
charge.

In the irrigation district schemes, described in 4.3.3, the management board
establishes an annual O & M budget and sets annual water charges to recover
this cost, plus any past investment cost. DSi must approve the estimates and
proposed charges which cannot be higher than in a comparable DSi scheme.
Irrigation co-operatives are free fo set their own level and basis of water
charges which must be adequate to cover all their costs. Many co-operatives
involve groundwater supply for which electricity and pump maintenance are
significant costs. Typical of these are systems where supply is given to each
farmer on a time basis. At these schemes a separate charge per pumping hour
is set for each pump and charged to farmers according to recorded pumping
times which is a logical and equitable basis. Actual collection rate of water
charges is very high in most co-operative and district schemes.

The problem of low collection rates has also been raised by the World Bank in
a recent review of irrigation in Turkey (World Bank 1992). The Bank suggests
that the responsibility for expenditure and revenue collection should not be split
between DSi and MOFC as at present.

The reasons for the differences in collection rates between DSi schemes and
those managed by local bodies can be attributed to a number of factors. The
importance placed by farmers on the level of service is one consideration but
possibly of greater significance is the manner of follow up action and likelihood
of sanctions for non payment. In the co-operatives and districts there is a
direct link between charge and service, the local manager can readily contact
anyone in arrears and usually comes to a satisfactory arrangement taking
account of any mitigating factors. Continued non payment is relatively rare and
can usually be handled effectively, for example, by refusing supply.

In summary, the low collection of DSI charges can be attributed to:
(a) The lack of any direct link between income received and O&M
expenditure. This is illustrated by the fact that MOFC has responsibility

for collection and its level of performance does not reflect on DSI
activity levels.

(b) Follow up actien for arrears is at the discretion of individual officers
and there are no effective sanctions applied either to those who do not
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pay or those who do not collect. Follow up action is usually ineffective
and even made difficult for those who wish to pay.

(c) The low penalty interest charge of 10% applying to late payments is
seen as a disincentive to pay in a period of high inflation.

(d) The perception that the Government does not require water charges to
be collected.

Strengths and Weaknesses of Existing MOM Practices
Introduction

The nature of the overall management systems for irrigation in Turkey is one
of the major influences in determining how effective the systems perform in
meeting the objectives of maximising agricultural production while ensuring
long term sustainability of both water resources and farm production systems.
The following list of perceived strengths and weaknesses covers both
operational and institutional aspects of the existing MOM systems.

The study team has adopted the process of a strengths and weaknesses
assessment of the many factors for which judgments can only be made on a
subjective basis. Turkey has developed its present base of irrigated agriculture
very rapidly over the past 40 years and in so doing has established a valuable
source of technical expertise which is already being applied in such large
developments as GAP. On the other hand it is prudent to learn from past
experience of those matters which have contributed to low standards of
performance and take account of them in the GAP model.

Strengths

(a) DSi undertakes a major role in developing large scale irigation
schemes and has the technical competence and resources to construct
and operate the large dams and canals.

(b) GDRS also has extensive experience in the construction of smaller
scale irrigation schemes and on farm works including drainage works.

(c) The various agricultural research institutions operated by GDRS,
MARA and the universities have extensive experience and capability.
There is a limited degree of co-ordination of research activity within the
GAP region which needs to be enhanced. The research conducted so
far by these institutions has yielded useful results which must be
passed on to the private and/or public sector plant propagation
institutions in order to meet the demand for needed seed and plant
material.
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(d)

(e)

M

There is an established structure of farmer training and extension
services within MARA which focuses primarily on agronomic inputs and
needs. This system could form the basis for training in the GAP
projects provided it is resourced accordingly and subject matter is
expanded to include irrigation technology and practices.

Local user based groups are generally more effective than government
agencies in carrying out equitable water sharing to individual farmers,
achieving compliance with operating rules, collecting water fees and
enforcing sanctions if required.

There are three main types of farmer organisations involved in the
larger schemes - irrigation co-operatives, irrigation districts and
irrigation groups - which operate with varying degrees of effectiveness.
The irrigation co-operatives and irrigation districts may be good models
for application in the GAP projects.

Weaknesses

(@)

(b)

(c)

(d)

(e)

There is a lack of co-ordination between the large agencies in regard
to project planning and budgeting which is determined mainly
according to the priorities of individual departments. In part, it also
reflects the strength and political influence of the individual agencies.

In the case of organisations such as GDOS and GDPD, which operate
through provincial and county directorates, programme priorities may
be significantly influenced by provincial and county governors rather
than the needs of a particular project.

Extension services available in many irrigation schemes are limited due
to inadequate resourcing. They tend to be slanted towards rainfed
farming and crop husbandry and provide insufficient information on
irrigation technology and techniques. As with many government
extension services they also tend to be reactive instead of being pro-
active.

Weaknesses also occur where the farmer/extension/research linkage is
not functioning properly. The flow of information between all three
groups is vital to a dynamic agriculture, to enable agricultural
technology to occur and for research to respond rapidly to farmers’
problems.

Once GDRS has completed an irrigation project by contracting out the
infrastructure works, it does not provide any further follow-up, nor does
it inform the GDOS to programme its extension activities to transfer the
new technology needed by the farmer.
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(f)

(g)

(h)

(i)

(k)

()

(m)

MOFC is relatively ineffective in collecting water charges from farmers
under the existing arrangements. This is brought about by the lack of
any responsibility link between provision of service and payment
together with ineffective collection procedures.

Although DSi is a capable manager and operator of dams and large
canals, it is less effective in delivering irrigation services to individual
farmers.

There is an urgent need to review and modernise the present laws
relating to surface water allocation and use. In particular the rights of
the State to develop water resources for the overall national benefit
needs to be ensured. There is also a need for overall co-ordination of
water allocation and protection of the rights of users on a whole
catchment basis. This is discussed further in Chapter 5.

The existing water laws do not provide specifically for the
establishment of effective water user groups. In the absence of such
provisions reliance is made on other laws, such as an old
municipalities law, to establish locally managed water user bodies.

The almost universal use of the crop/area method of charging for water
encourages high rates of irrigation water use, there being no incentives
for water economy.

Unauthorised interference and damage to canal structures is common
on DSi schemes and existing legal procedures are largely ineffective to
overcome such problems.

GDRS does not become involved in on-farm water management
activities. As a result unsuitable irrigation methods and low water
efficiency is seen in many projects.
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EXISTING REGULATIONS AND LEGAL FRAMEWORK IN TURKEY

Planning, Design, Financing and Construction of Hydraulic Works

Law No 6200, which came into effect in 1954, established DSI as the primary
body for management and utilisation of surface and underground water
resources in Turkey. Article 2 of this law provides specifically that DSI is to be
in full charge of and responsible for economic and profitable use of water
sources. Article 2(b) of the Act empowers DSI to build irrigation facilities and to
make maps and plans showing land within irrigation areas and if necessary to
carry out cadastral surveys of these lands.

Funding of the construction of irrigation works by DSI is provided through the
national budget as part of the DSI annual investment programme. Law 6200
requires that the investment cost of works built by DSI, with the exception of
flood protection and access works, be repaid by the benefiting farmers. The
annual schedule of water charges levied in DS irrigation projects includes a
component to cover this investment cost. In the case of schemes in which
O&M responsibility is transferred to organisations such as irrigation districts or
co-operatives, repayment of the original investment cost is recovered over a 25
or 30 year period. In reality this repayment is a token gesture as the amount to
be repaid is the actual original cash cost without any adjustment being made
for inflation or interest charges.

Law No 3202 of 1985 established the General Directorate of Rural Services
(GDRS) and empowered it to carry out a range of irrigation related services.
The main thrust of GDRS activities is directed to on-farm works such as land
levelling, lateral canals, irrigation layouts and drainage systems. However it is
also authorised under this law to construct irrigation systems requiring a flow
rate of up to 500l/'s and in accordance with this provision GDRS has
implemented many small scale irrigation schemes of up to about 500ha size.

The funding of GDRS irrigation works is also provided through the national
budget. However in contrast to the DSi schemes there is no requirement for
the investment cost of GDRS irrigation schemes to be repaid by the benefiting
farmers.

Law No 167 of 1960 regulates underground water resources in Turkey and
confirms that DSI is the responsible authority for management and
development of groundwater. Any person or organisation wishing to extract
and use groundwater must obtain DSi approval.

Operation and Maintenance of Hydraulic Works

Article 2(g) of Law 6200 authorises DSi to carry out management, operation,
maintenance and repair works to the irrigation works it has constructed. In
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accordance with this provision DS| now manages 218 irrigation projects
throughout Turkey having a total command area of some 1.3m hectares. In
about half the area under its control DSi has now formed irrigation groups
which carry out water distribution operation and some maintenance of the
tertiary canal systems.

DSi is also empowered under Article 2(k) of Law 6200 to transfer irrigation
works it has constructed to a range of other organisations which have
corporate status under public law or the Civii Code. The bodies to which
transfers can be made are as follows:

(a) Village corporate body: Where the irrigation facilities are available to
only one village they may be transferred to that village by decision of
the village headman or "muhtar”.

(b) Municipality: Where irrigation facilities are within a municipal boundary
they may be transferred to that municipality by decision of the
municipal council.

(c) Union (Irrigation District): Where irrigation works serve several villages
and municipal bodies they may be transferred to a "union" formed by
the corporate bodies. In this report this union is referred to as an
"irrigation district" to distinguish it from other bodies known as unions.

(d) Where several villages or municipalities benefit from various separate
units which are part of a larger system, individual units may be
transferred to the appropriate local administrations.

(e) Transfer to other State Organisations, Public Service Corporations,
Companies, Societies or private persons may be permitted subject to
special protocols approved by the Director General of DSI.

(f) Co-operatives: Transfers may be made to irrigation co-operatives
having specific provision in their constitution for irrigation O&M.

The legal basis for forming an irrigation district, described in 4.3.3, is under the
Municipality Law No 1580 of 1930, Village Law No 442 of 1922 or Farmer
Properties Law No 4081 of 1941.

GDRS has power under Law No 3202 to operate those irrigation schemes
which it is authorised to build. It is also authorised to constitute unions,
partnerships and other corporate bodies to which it can transfer the
management, operation and maintenance of its works.

Irrigation co-operatives, described in 4.3.4, are established under the general
Co-operatives Act, Law No 1163, for which the Ministry of Agriculture and
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Rural Affairs (MARA) has recently issued a new draft standard instrument of
incorporation which defines their purpose as follows:

" To set or acquire existing land grading, field lateral, field trough,
drainage and similar agricultural irrigation facilities aimed at agricultural
use of water obtained from irrigation systems built or to be built by the
State; to operate the same or cause the same to be operated, to
maintain the same or cause the same to be maintained."

Projects constructed by both DSI and GDRS can be transferred to irrigation
co-operatives.

Water Charges, Collection and Fines

Water Charges for DSi irigation projects are set annually to recover an
amount of money approximating the level of the previous year's O&M costs,
plus a component to cover past investment, without any adjustment for
inflation. The basis of calculating the water charge is set out in Law No 6200.
The charge is an annual one based on the area irrigated for the season and
the particular crop grown. The charges are set out in a schedule of tariffs as
shown in Table A 4.1 which is the 1993 schedule. The schemes are divided
into five groups, three for gravity supplied schemes and two for pumped
schemes, according to the relative income levels of the regions. The scale of
charges is proposed by DSiand approved by the Council of Ministers.

The details of area and crop irrigated as recorded by DSI at the conclusion of
the previous irrigation season are used to calculate the amount of water
charge payable by each farmer. After a period of public display and comment
in each village the draft payment schedule is certified by the appropriate village
muhtar when it becomes the official amount payable by each farmer.

Revenue collection is the responsibility of the Ministry of Finance and Customs
(MOFC) members of whose staff are assigned to each DSI regional directorate
office for this purpose. The method of collection is generally by personal
contact by the MOFC staff to every farmer. Payment is required in two equal
instalments at the end of February and April. Law 6200, Article 32, provides for
a once only fine of 10% for late payment. All money collected, including fines,
passes to MOFC and DSI plays no part in the collection and follow up process.

Repayment of the investment component in respect of DSI assets is required
after a "grace" period of five to ten years following which farmers have a
further 30 to 40 years to repay the debt without interest.The 1993 amounts for
repayment of the investment component ranged from 300 to 750TL/da which
are based on a 1984 calculation without any adjustment for inflation in the
subsequent years.

AT



SECTION A

5.4

5.5

While there is currently no repayment by farmers of GDRS investment
expenditure, by decision of the council of ministers in 1986 provision was
made for such repayment in respect of on-farm and reclamation works.
However due to the long period of grace allowed, over 20 years, this has not
been implemented.

In projects managed locally each irrigation co-operative or district sets its own
schedule of water charges on a basis which it selects as most appropriate to
its circumstances to cover its total operation and maintenance costs for the
current year. In the case of irrigation districts the annual cost estimates and
schedule of water charges has to be endorsed by DSI. The crop/area method
of charging is commonly used. Collection rates are reported as generally high
in this type of locally managed schemes. In the case of the Akdeniz Irrigation
District the fine imposed for late payment of water charges is 7% per month on
the amount outstanding.

Drainage Charges

In DSI managed irrigation projects the cost of operating and maintaining
drainage facilities is met from within the total O&M budget. No separate
costing is generally performed for the O&M costs directly attributable to
drainage works. There is no provision in Law No 6200 to impose a separate
charge to cover drainage services. Consequently DSI drainage facilities, where
they exist, are considered as part of the total irrigation service and the charge
for this service is included in the total water charge.

As far as is known there is no separate charge for the provision of drainage
services anywhere in Turkey.

Water Rights

The situation regarding water rights for surface waters in Turkey is complicated
due to the number of agencies involved and the proliferation of laws,
regulations and administrative rules which have arisen, often to address
immediate problems with the use of water resources in a particular location,
Despite various legislative attempts to rationalise and modernise the overall
use and management of water numerous decisions of the courts on disputed
matters have tended to uphold long established practices and rights to water
use. In particular the rights conferred on individuals to the use of public waters
due to the traditional concept of "usufruct" is still applied by the courts and in
fact enshrined by specific laws enacted since the birth of the Turkish Republic.

Article 641 of the Civil Code provides generally that the Government has the
right to use public waters. It also envisages enactment of special statutes to
cover general use of these waters and to date no regulations setting out
specific rules covering the whole of public domain waters have been made. In
the absence of definite rules it is to be expected that the courts would apply
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traditional legal principles even though they may not be compatible with
modern technical and economic requirements.

The establishment Law No 6200 for DSi clearly provides for that organisation
to have overall responsibility for management and utilisation of all water
resources in Turkey. However neither DSI or any other agency has the overall
authority to allocate use of water resources for a particular purpose or project.
As a result there is a somewhat fragmented approach to allocation and use of
water. For example GDRS has the authority under its establishment law No
3202 to develop irrigation projects with up to 500lsec flow capacity, with the
implication that it can extract this amount of water from the supply source.
There is a protocol requiring consultation between GDRS and DSi in the
planning of new projects but in practice this does not always occur with the
result that there are a number of river systems where water resources have
been overcommitted due to separate development of different projects. The
need for overall co-ordination and prioritisation of water use on all streams
becomes more urgent as resources become fully developed.

The question of water rights of individual farmers in irrigation projects is not
specifically covered by legislation or rules. The general practice in DSI projects
is that any farmer who can obtain access to a canal may extract water from it
even if his land was not originally planned to be commanded from it. In the
absence of specific rules, it is left to local managers to allocate water in as
equitable a manner as possible.

The difficulties inherent in the incomplete and fragmented approaches to the
laws concerning surface waters have been recognised for many years, but to
date it has not been possible to enact appropriate and comprehensive
legislation to meet the requirements of modern development.

The position in regard to underground waters is more definite than for surface
water. Law Nos 167 and 178 of 1960 amended the Civil Code to ensure that
underground water was public property.This was assisted by the fact that
traditional and Islamic law had not envisaged private rights to this water, as
distinct from the situation with surface water. The relevant provision of Law
178 reads:

"Underground waters are, in general, waters of public usufruct. The
ownership of a land does not entail ownership of water beneath it. The
form and extent of utilisation of underground waters by landowners
shall be determined by special statutes.”

There is one inconsistency in relation to spring water which is not included as
part of underground water under Law No 167. As a result spring water remains
the property of the owner of the land where it occurs even though it is part of
the same hydrologic cycle as underground water.
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Environmental Protection

Article 56 of the national Constitution of 1982 refers to the environment in the
following terms:

"All people have the right of living in a balanced and healthy
environment. Development of environment, preservation of
environmental health and prevention of environmental poliution are the
obligations of the State and the citizens."

The Constitution also contains several other references to environmental
matters, including the protection of shores and river beds, productive land use,
protection of farm lands, forests and historical and cultural wealths.

The Environment Law No 2872 of 1983 covers matters such as preservation
and amelioration of the environment, optimum utilisation and protection of land
and water resources, prevention of water pollution, preservation of flora, fauna,
natural and historic riches of the country. It is of interest that this Act states as
a principle that protection of the environment should not impede development.

Other general principles laid down by this Act include:

. Protection of the environment and prevention of pollution are
obligations of both private persons and corporations.

. Health of humans and other living things is to be taken into account in
adopting protection measures for the environment.

= Organisations authorised to make decisions on land and resource
utilisation shall exercise care to achieve balance between
environmental protection and development using the best suited
technology.

The "polluter pays" principle applies to expenditure associated with
remedying pollution problems.

Law No 2872 prohibits direct and indirect acts of pollution and requires those
responsible for such actions to take remedial measures. It also requires
environmental impact assessment reports to be prepared for proposed
industrial plants. The operations of companies which cause pollution and fail to
take preventative measures may be temporarily or permanently stopped by
order of a territorial governor.

A Water Pollution Control Regulation was published in 1988 to set out more

specific legal and technical aspects relating to rules governing pollution of
surface and sub surface water. Subsequently several further communiques
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have been issued to give effect to specific administrative and technical
procedures arising out of these regulations.

The Aquatic Products Law No 1380 of 1971, while not directly concerned with
matters of water supply and irrigation, also sets rules prohibiting discharge of
noxious substances into inland and coastal waters with the intention of fishing
and other water based industries.
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6.2

MOM MODELS IN USE IN OTHER COUNTRIES

Introduction

The nature of the management models for irrigation can take many forms
according to the legal, political, economic and physical situation of the particu-
lar country or region. These arrangements frequently change over time as
irrigated agriculture moves beyond the development phase, new technologies
are introduced, farmers seek increased income and national economic and
political priorities are changed.

In this section examples are given of management arrangements applying in
several countries. These can be regarded as typical for each country although
they are not the only medels applying in those countries. Comments are
offered on the effectiveness of these examples and their relevance to the GAP
development.

Australia, State of Victoria

The major irrigation areas in Australia are in the Murray Darling River Basin
where construction of large scale irrigation works commenced in Victoria in the
late nineteenth century. Irrigation management has passed through the fol-
lowing phases:

(a) Up to 1905

Originally it had been intended that all the irrigation systems would be self
financing and locally managed. Accordingly the Government formed 80 local
“irrigation trusts" or companies for this purpose. However within a few years
nearly all the trusts became bankrupt due to poor management and a lack of
storage dams for severe drought periods and the Government needed to
rescue them.

(b) 1906 to 1984

In 1906 the Government established a single State owned agency, the State
Rivers and Water Supply Commission (SRWSC), to take over all the existing
trust works. The SRWSC continued expanding the irigation areas until the
present area of over 550,000 ha was reached in 1970. The SRWSC also
constructed many large dams which were then recognised as being essential
for large scale irrigation projects under the extremely dry Australian conditions.

All the capital costs of dams and irrigation canals built by the SRWSC were
paid by the Government. The farmers were required to pay water charges,
based usually on a volumetric charge requiring flow measurement device to
every farm. For many years the Government provided a subsidy to cover part
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of the O&M costs. The SRWSC operated a form of water user groups, called
advisory boards, which provided useful operational advice to local managers
but had no executive power.

The SRWSC was managed by a board of three full time government officers
who were usually engineers or agriculturalists. All major decisions on palicy,
investment and operations were taken centrally in the Melbourne headquarters.

By the 1970s the outlook for irrigation had changed as the development phase
had ended and agriculture became less significant in national economic
priorities. The Government wanted to reduce the budgetary cost of irrigation,
encourage high value crops and introduce "user pays" systems for irrigation
and all other public utilities.

(c) 1984 to date

The SRWSC was replaced in 1984 by the Rural Water Commission (RWC)
which remained a Government budget agency but with a charter to operate in
a more commercial manner and recover full O&M costs and loan interest
charges from customers although some overhead costs were subsidised. The
composition of the RWC board was increased to eight persons, three
government officials and the remainder part-time appointees experienced in
farming, business, finance and environmental aspects.

The RWC became the Rural Water Corporation in 1992 which is outside the
Government budget and must meet the full cost of all irrigation operations
through water charges to its customers without any subsidy. There are now
boards of directors at two levels. The central office board is responsible for
major policy issues, financial performance of the total business and only those
operational matters which involve more than one region or adjoining states.
There is 2 management board at the five regional centres responsible for all
local policy and operational decisions, works priorities and setting water charge
levels. Advisory committees continue to provide advice to the regional boards
on local operations. RWC operates the supply system to most farms aithough
individual supply systems and business units can be sold to users or private
companies.

During 1994 the five RWC regional boards are becoming independent irrigation
authorities. The Government intends that it will retain ownership of the dams
and responsibility for water resource management.

The restructuring of the RWC was part of a comprehensive review of all water
authorities in the State which commenced in 1980. All existing water laws,
some almost 100 years old were reviewed as part of this process and replaced
by the Water Act 1989 (Victoria, 1989). The new Act includes provisions
covering the control and use of both surface water and groundwater, the
respective rights and duties of the State, water authorities and users and the
arrangements for reorganising the RWC as described above. The Act requires
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all water authorities to operate on a strictly commercial basis rather than as a
department or arm of government.

The situation in other Australian States is similar to that in Victoria. All the
large irrigation systems were built and managed by Government agencies for
many years. Governments are now removing themselves from a direct operat-
ing role in irrigation while retaining the responsibility for overall water resource
management and large dams. In the State of New South Wales, which has
about 50% of the irrigation in Australia, the process of privatising Government
managed irrigation schemes has begun.

France, Canal De Provence Authority

The Canal De Provence Authority is one of a number of private water com-
panies granted concessions by the Government of France to develop, operate
and manage. water systems (Porcheron, 1988). The Canal De Provence was
granted a 75 year concession in 1963 to take over an old open canal system
supplied from the River Verden in the Provence region of Southem France.
The conditions of the concession require the company to establish new
facilities and operate them to supply an area of 100,000 ha of rural lands and
village communities.

The company is developing a comprehensive network of main canal, reser-
voirs, pumping stations and pipelines supplying pressurised water to 22,000
customers when completed. The company has a written contract with each
landholder specifying the volume or flow rate which is to be supplied, effective-
ly a form of individual water right. Water supplies are metered to each landhol-
der and water charges set according to actual water consumption. The
company has a government authorised bulk water entitlement from its main
water source.

The water supply system is equipped with modern automatic regulating and
control facilities enabling an on demand pressurised supply to be provided.
The company operates in a similar manner to any other private commercial
organisation. While it operates without any commercial opposition it is neces-
sary for it to have high standards for technical performance and customer
satisfaction to ensure its long term future.

This project represents a most advanced stage of irigation technology and
management with government involvement reduced to one of authorising use
of the water resource and general monitoring of the company's performance.
There is no government funding involved and this arangement saved a large
expenditure of govemment funds which would have been required to rehabili-
tate the old scheme under the previous arrangements before the company was
formed. It is the logical outcome for a project which is initiated with high levels
of government assistance but is no longer required when farmer incomes
reach the stage where it can be operated as a commercial enterprise.
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Indonesia, West Java

West Java has a history of irrigated agriculture dating to the mid nineteenth
century. Since the 1960s Indonesia has had a major programme of irrigation
expansion and rehabilitation of older schemes to provide sufficient rice and
other food for its rapidly increasing population. The design and construction of
large schemes is undertaken by the national water department with O&M being
the responsibility of the provincial level water resources service. Medium and
small scale irrigation schemes were usually developed by the provincial water
resources service which retains management responsibility for medium sized
schemes and transferred the smaller ones to village control (up to about
500ha).

There is over 1.2 million ha under irrigation in West Java of which the large
Government controlled systems total about 1 milion ha. The point of supply
from the Government canal system is to a tertiary unit often comprising 100 or
more individual farmers. Each tertiary unit employs a water distributor (ditch
tender) who is responsible for supplying water to the individual farms. In the
early 1970s a formal system of water user committees was introduced based
on the tertiary units with officials elected by the members of the unit. The role
of these committees is primarily to educate the farmers and ensure that proper
agricultural and water management practices are carried out in the tertiary unit.
Apart from emergency situations the water user committees do not perform
any maintenance of the Government canals. Water user committees have
been developed gradually and some are more effective than others as many
farmers are still at subsistence level.

Other government bodies with a direct role in irrigation include departments of
agriculture, village development, forestry and lands. To ensure that there is co-
ordination of policy development and administration between all these bodies
there are formal irrigation committees established at provincial and two
municipal levels. The high level committee develops irigation policy at the
provincial level and is accountable to the provincial governor. The two lower
level committees are involved with administration at scheme level on matters
such as cropping patterns, operating rules for dry periods, water rotation
systems and enforcement of legal provisions.

Traditionally O&M of the govemment systems has been funded from the
government budget with no recovery through water charges. Faced with a
diminishing O&M budget the Government introduced a water tax in the late
1980s based on irrigated land area.

Indonesia is a tropical country and has a range of management systems for
irigated agriculture to suit a diversity of geographical conditions, population
densities and cultural differences. The other highly populated provinces have
large irrigation systems managed in a similar manner to those in West Java. In
other locations there are many small systems entirely locally managed without
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significant government involvement, such as the "Subak" system of Bali which
has developed over many years to suit the cultural characteristics of the area.

Mexico

Mexico has 77 large scale irrigation districts with an area of 3.2 million
hectares which were developed by government bodies and which have
managed their O&M activites until recent years. These districts are
responsible for about 30% of the total national agricultural production from
156% of the cultivated land. However the productivity of these districts declined
significantly in the 10 years to 1989 when the infrastructure fell into disrepair
as the Government had insufficient financial resources and traditional
management practices were found to be ineffective. Accordingly the national
government has adopted a new and ambitious policy providing for progressive
transfer of responsibility for operation, maintenance and administration to the
water users of each district.

A new National Water Act 1992 has been adopted which sets out clearly the
rights and responsibilites of both government bodies and users, whether
companies, associations or individuals (NWC, 1992). The new Act embodies
the principles and sets out the legal framework for transfer of government
funded irrigation projects to appropriately constituted corporate bodies of users.
This Act also sets out in relatively simple terms the nature of "water right" for
irrigation usage by each farmer in an irrigation district.

An irrigation management transfer program was adopted providing for transfer
of at least 21 districts to user management over the five years from 1990 to
1994 (NWC, 1991). These districts comprise generally the most advanced
technically and economically and represent over 250,000 farmers with an area
of 2.0 million hectares being 62% of the total area in irrigation districts. These
districts vary in size, several smaller ones being in the range 10,000 to 20,000
hectares while there are five districts larger than 200,000 hectares. For ease of
administration the districts are subdivided into smaller units or "modules", of
5,000 to 10,000 hectares, usually based on the configuration of the secondary
canal system.

The National Water Commission (NWC), a Federal Government agency has
been responsible for operation and maintenance of these irrigation districts in
the past. Its present roles include, inter alia, administering the Act on behalf of
the Government, formulating and implementing the national water program,
granting concessions and licences to users of "national waters”, managing the
transfer of irrigation district management to properly constituted local bodies
and overseeing their subsequent operations. The NWC remains responsible for
management of dams and other large main works.

There is also provision for NWC to establish and convene "basin councils’,
consisting of representatives of all relevant government, municipal and user
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interests of a hydrologic basin to formulate overall water policy and strategies
for the respective basins.

The transfer process is carried out in the following two stages:

(a) Stage 1 is the transfer of each module (secondary canal system) to a
legally constituted civil association which is licensed to use a defined
volume of water and operate and maintain the infrastructure supplying
that module. Transfer of operation to local control is carried out
progressively during which time NWC provides training of personnel
hired by the civil associations. The civil associations must be
administratively and financially self sufficient with fees paid by water
users adequate to meet the full cost of O&M together with a
contribution to cover the cost of supervision and main works O&M by
NWC.

(b) Stage 2 involves transfer of the larger scale primary level infrastructure
which serves the district as a whole. All the civil associations of a
district are convened as an assembly which must decide how it wishes
to manage these works. There are several available options for this:

- Incorporation as a Limited Liability Public Interest Company
with Variable Capital to provide the service.

. Incorporation of a Limited Liability Company as above to
provide the service and exercise overall district coordination
and control. .

£ Hire one or more private companies for O&M of the primary
system.

s Hire NWC fo continue operating the primary system on a
contract basis for which costs are paid by users.

The process of transfer and subsequent performance of the local user
associations is supervised and controlled closely by NWC as the agent of
government. To this end NWC has adopted a well structured approach with
clear guidelines, procedures and requirements to be followed by the local
communities. It also stresses that the process of forming associations is to be
as democratic as possible with representation to be shared among both large
and small farmers (NWC, 1993).

Morocco
The Government of Morocco is giving priority to developing a number of large

scale irrigation projects (20,000 ha to 250,000 ha) as a national economic
objective. The policy adopted in the mid 1960s provides that the Government
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pays for dams, irrigation supply works and on-farm development. It also
provides farmer credit, selected seeds and other farm inputs and guarantees
crop prices. The farmer is required to farm in accordance with national objec-
tives, follow scheme rules and pay appropriate taxes and water charges.

Construction and maintenance of large dams is carried out by the Ministry of
Public Works. Design, construction, operation and maintenance of irrigation
works, together with integration of all the productive services required by
farmers, is undertaken by autonomous regional bodies within the Ministry of
Agriculture known as ORMVAs. Each ORMVA has a Board of Directors
comprising representatives of the Ministry of Agriculture and other ministries
directly involved together with several farmer representatives.

ORMVAs receive a share of the national budget and also collect and retain
water charges set to cover scheme O&M costs. The ORMVAs provide O&M
services to individual farmers in most schemes although, following the
formation of water user associations, these have commenced to carry out
some of the O&M up to the secondary canal level. As schemes become
established the ORMVAs are transferring some traditional services which are
commercial in nature to the private sector.

In the Haouz project there has been a successful transfer of O&M of
distribution system to a farmer managed organisation. One of the main
features leading to this success is that the supply system was modernised In
such a way that it accords with the traditional social system.

Further details of the management of large irrigation projects in Morocco are
given in World Bank Technical Paper No 98 (ICID, 1989).

Spain

Spain has a total irrigated area of about three million hectares with some
schemes having been in operation for hundreds of years. In recent times the
country has faced the need to restructure its agriculture and rationalise use of
water use as resources are fully exploited in some river basins. National
irrigation policy is directed to ensuring the long term sustainability of existing
schemes. The role of Government is now limited to overall water resource
management and project co-ordination with responsibility for irrigation O&M
devolved to farmer groups to the maximum extent possible.

During 1993 a study team comprising representatives of GAP RDA, other
government officers and the consultants visited the Andalusia region of Spain.
A full account of that visit is given in Technical Discussion Paper No 13
(Halcrow 1993) and the following is @ summary of the irigation management in
Andalusia which can be taken as representative of other regions of the

country.
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Spain has separate governments at national and regional levels each having
clearly defined powers and responsibilities in relation to water resources and
irrigation management.

Overall water resource development and management is a national
government responsibility carried out within each major river basin by a
"hydraulic confederation" agency of the Ministry of Public Works. The
responsibilities of the confederation include:

s Assessment of total water resources within the basin.

) Design, construction, operation and maintenance of storage dams and
other large structures on rivers and some large canals.

. Control of water extraction and use including allocation of resources
between different communities and resolving conflicts between groups.

At the regional level the Ministry of Agriculture, through its Andalusia Institute
of Agrarian Reform (IARA), is responsible for initial investigations for new
irrigation projects and subsequently planning, design and construction of
secondary canals, drainage systems and on farm works. IARA does not have
an ongoing O&M role in irrigation as the works usually pass to farmer control
at an early stage. The process of land reform has been integral to new and
rehabilitated irrigation schemes in recent years and IARA implements land
reform as part of the irrigation design and construction process. IARA also
provides some extension advice to individual farmers in the early stages of
scheme development although ‘ongoing farm advisory services are usually
provided through the private sector.

Under the Spanish Water Law of 1985 it now is mandatory to form one or
more “irrigation communities" for all public irrigation projects. The role of the
communities is to take over full responsibility for operation and maintenance of
irrigation supply works including pumping stations and all canals supplying a
single project. Some projects have only one community while others have
several organised on the basis of defined canal systems or geographical
boundaries. Community size varies from a few hundred hectares with about 50
farmers up to 45,000 ha in the case of the Lower Guadalquiver project.
Drainage collector systems are also managed by a community which may be
the same as the irrigation supply body or a separate one covering the drainage
area.

An irrigation community is governed by a management committee elected by
all the farmers. The committee employs such numbers of administrative and
field staff needed to perform operation and maintenance works. The
community has the status of a private company in employing staff, ownership
of assets, entering contracts and purchasing goods. However because of the
public interest nature of its business it is not required to pay tax.
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The community is required to finance its activities, including all O&M and an
agreed proportion of original investment cost, through water charges. The form
and amount of the water charge is decided by each community committee.
Generally the gravity canal systems have no water measurement facilities to
individual farms and charges are levied on a area basis. All recent schemes
have been installed as pressurised pipe systems with flow meters at the supply
point to each farm and in these schemes charges are levied on a volumetric
usage basis. In all projects water charges are collected in full.

Vietnam

Most of Vietnam'’s irrigation infrastructure was destroyed in the wars from 1950
tc 1975. Several new schemes have been developed in recent years. Design
and construction are undertaken by the national Ministry of Water Resources.
Responsibility for operation and maintenance of the distribution system is
usually transferred” to a government owned company responsible to the local
district administration, the equivalent of a municipality. Technical support is
provided by the provincial government or the Ministry of Water Resources in
respect to large dams or special structures.

Most of these systems have had a fairly rigid cropping pattern for the main
crop, usually rice, and landholders are expected to farm in accordance with the
cropping plan adopted by the provincial agricultural department. With some
relaxation of the centrally planned approach to agriculture in recent years
farmers can now select their second crop. Operation of the smaller irrigation
structures is often performed by staff of a village committee, which has official
status and operates as a water user committee, apart from having other
functions. The education level of many farmers is low and individual farmers
make contact with the water company through the village committee.

Farmers are required to pay water charges to cover part of the normal O&M
costs. The amount of payment is determined by the Government and is usually
based on payment of a percentage of the actual main crop harvested. Farmers
are also required to contribute some labour towards maintenance of the main
supply system.

The Tam Phuong Water Control Project, a 7,000 ha irrigation, drainage and
salinity control project in the Mekong Delta, was completed in 1990. The
feature of this organisation is creation of a government owned company with
responsibility for direct management of the project. This company is required to
liaise closely with other government administrative and technical agencies
under overall direction of the provincial administration.

United States of America, Salt River Project, Arizona

In 1902 the US Government passed legislation to allow it to loan money to
landholder associations for the purpose of constructing development facilities
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for reclamation of lands. A group of farmers then formed an association called
the Salt River Valley Water Users Association in order to qualify for a
government loan to build a dam on the Salt River and works to supply farms.
The dam was completed in 1911 and initially the dam and water delivery
system were operated by the US Bureau of Reclamation (USBR). From com-
mencement the project was multi purpose with income from the sale of
electricity to assist repayment of loans and keep water charges low. The
original loan of USD 10 milion was to be repaid to the government over 44
years without interest.

In 1917 at its request the Water Users Association took over full responsibility
for management of the dam and supply works from USBR. This request
followed recognition by the landholders that it was in their economic interest to
ensure that the project was operated correctly to meet their needs.

Under management of the Association both the water supply and electricity
businesses have expanded and now support a population totalling one million
people with all works and operations financed from income generated from
customers. The project is now managed as two businesses, the Water Users
Association and the Power District. Each has a 30 person Board of Directors
elected by landholders and shareholders.

The Salt River Project is an example of a large user managed water and
power authority which has been operating successfully for over 80 years. The
initiative for user management came from the farmers who already had a
background of working co-operatively for a common economic objective. A
major factor in the project being' able to operate in a self financed manner is
the broad income base available through sale of both water and electricity from
the earliest years.

Relevance to GAP of MOM Models in Other Countries

The social, political and economic conditions vary between all these countries
and are certainly different from those in Turkey. Nevertheless there are
common themes in matters such as the approaches to national development,
the respective roles of government and water users, funding policies and the
emerging needs of agriculture as projects become fully established.
Consequently the experience of these examples, both positive and negative
aspects, should be considered in developing a model to meet the particular
circumstances of GAP. The significant points are as follows:

* Large scale irrigation projects in all these countries have generally
been implemented by government agencies which continued to
manage O&M in the early stages. It may take many years until large
projects reach full development and often require continued
government assistance until they become self sufficient. The most
common form of assistance has been for governments to provide
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substantial cost subsidies by having no water charges or charges so
low that they bear no relation to the actual O&M cost.

Frequently all parties are prepared to let this situation continue until
some significant change occurs in economic and political factors which
require the nature of irrigation management to be questioned and
changed to suit the new circumstances. The impetus for change can
come from government (Australia, France, Spain, Mexico and to a
lesser extent Indonesia) when it is recognised that national budgets
can no longer afford to subsidise the high cost of O&M and
rehabilitation of long established schemes.

On the other hand in the example of the Salt River Project cooperation
of a strong rural community was utilised to initiate the project and then
manage it. The original works were constructed by the government at
its cost and after-only a few years the leading farmers recognised that
they could derive much economic benefit by taking over full financial
and management responsibility. The relatively high education levels
and good economic returns from the irrigated crops contributed to this
demand from the farmers.

In most countries the role of governments in irrigation is now directed
to overall water resource policy and management, including
management of large dams, initial development of new projects and
assistance with O&M of the distribution systems only to the stage
when these can be transferred to local management.

Formal coordination arrangements are necessary between all the main
organisations, both public and private, involved in irrigated agriculture
throughout the planning, desian and implementation stages of all
projects.

In Mexico and Spain transfer of management responsibility from
government to farmer based community groups is now a mandatory
requirement. This applies from the commencement of all new projects
although the application of the policy to established government
schemes needs to be managed carefully. In both of these countries the
government works closely with the farmers and the transfers take
place progressively as the community develops its ability to manage
the more complex systems. In systems which are relatively self
contained it is possible for farmers to assume responsibility for all
activities quickly. Government does not need to be involved in service
delivery to individuals when the farmers are able to provide it
adequately.

In most countries a policy of recovery of the full cost of O&M of the
irigation distribution from water users is now implemented. Even in
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countries such as Indonesia and Vietnam, where many farmers are at
subsistence level and traditionally there have been no water charges,
farmers are now expected to contribute to a proportion of O&M cost
often through indirect means such as contributing part of their crop or a
certain amount of labour to scheme maintenance.

Repayment of investment cost by farmers is a more complex matter
and is handled differently in each country and between new and old
schemes. Frequently an inducement for transfer of projects to local
communities is for governments to write off past investment costs.
Farmers in Spain are required to repay investment cost from the
commencement of new schemes even if transfer of management
responsibility to the farmer community has not yet occurred. In most
cases governments continue to meet the investment cost of "national"
works such as large dams although water users are often required to
pay O&M of storages through some form of bulk water charge.

When farmers are required to undertake greater financial responsibility,
such as paying full O&M costs, they are usually willing to undertake a
greater share of scheme management and operate it cost effectively.

In almost all cases local community and farmer managed organisations
are usually in a better position than government bodies to manage
local water distribution to satisfy local needs, achieve compliance of
farmers with operating rules and levy and collect water charges.

There are many possible management models depending on the legal,
political and social circumstances of each country and regioen. The
extent to which management control of the distribution system can be
passed to community groups depends very much on their education
and economic levels. For these reasons large projects remain under
government control in countries like Indonesia and Vietnam. Even in
these cases the authoriies are implementing policies which place
increased responsibility on farmers for meeting part of O&M costs and
undertaking some degree of local works.

Open canal conveyance and distribution systems remain the major
form of irrigation network in most large schemes. Increasing attention
is being given to modernising these systems, such as by installing
automatic or centralised control systems and long life components to
improve water efficiency and at the same time reduce O&M costs.

Where topographic conditions are suitable, pipeline distribution
systems offer considerable operating and maintenance advantages
over open canals of similar capacity. In most new schemes and for
rehabilitation of older canals, pipelines are now commonly being
installed as an alternative to canals. The operational and economic

AB7



SECTION A

viability of pipelines. as an alternative to canals or canalets should be
evaluated for future projects taking into account an economic
comparison of full costs over the life of the assets.

Pipeline systems also are more suitable for the provision of water
measurement facilities to individual farm outlets.

Other aspects which require attention during the design stage are the
location of canal systems in relation to villages and the desirability of
undertaking land reform and consclidation and on-farm works as an
integral part of the design of irrigation schemes. In Spain these were
essential elements of project design and implementation.
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SECTION B - IDENTIFICATION OF MOM MODELS FOR THE GAP REGION

1.1

1.2

IDENTIFICATION APPROACH

Concept Behind the Approach

In developing an approach to identify the most appropriate MOM model for the
GAP Region, it is considered that it must have three important characteristics:

, it must be as impartial and objective as possible
. it must be structured to assist the decision making process
. it must be transparent, that is clearly and easily understood

Considering each of these characteristics in turn:

Objective: the approach must, at the start, seek to identify the widest range
of possible models and to then proceed to judge these against the criteria
selected for evaluation in an impartial way.

An approach must not start with a subjective selection of a model, and then
attempt to show that this is supported by the evaluation criteria.

Structured: the approach must allow consideration of the many issues or
areas for concern that relate to irrigation development in a step-by-step way
that logically converges or leads to a conclusion about which model is best.

It must provide a framework for decision making that allows the many tangible
and intangible issues involved to be managed, and a valid set of evaluation
criteria to be developed rationally.

Transparent: the approach must be easily understood, so that each step can
be reviewed, discussed and resolved before moving to the next step.

The approach used for the GAP MOM study includes all these characteristics,
and is described in detail in the following chapters together with the results of
its application.

Definition of Terminology

Before proceeding to the detailed discussion of the MOM model evaluation, it
is necessary to define the terminology used in order to avoid confusion about
concepts or procedures. These definitions are as follows:



1.2.1

1.2.2

Overall MOM Model

The Overall MOM Model was described in Section A3.3 and shown on Figure
A3.2. It embraces all major entities concemed with the development of
irmgated agriculture in the GAP Region. Such a model is defined by describing
its four main components:

(a)

(©

(d)

Structures: that is:

Institutional Arrangements or functions and responsibilities of
each entity

Organisational ~ Arrangements or lines of responsibility,
communication and co-ordination between entities

Management Arrangements or organisational structure of each
entity

Systems: that is the systems or procedures that each entity should
follow in terms of:

Guidelines for planning, designing, operating and maintaining
the infrastructure as appropriate for each entity

Guidelines for promoting good on farm practices as appropriate
for each entity

Monitoring and evaluation and feedback system as appropriate
for each entity

Skills/Resources: that is:

Resources required to fulfil responsibilities and implement
systems

Human resource development based on training programmes
and materials

Enabling Legislation for the implementation of the institutional and
management arrangements and of the systems guidelines.

MOM Management Model

The MOM Management Model was also described in Section A3.3 and shown
on Figure A3.2. It refers to the model for management of the operation and
maintenance of the GAP irrigation schemes extending from the primary water
source down to the farm level. It comprises three main components:

(@)
(b)

Farmer groups

Irrigation System Operating Body
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1.23

1.24

1.2.5

1.2.6

121

(c) Supplier of Bulk Water
MOM Management Sub-Models
An irrigation supply system can be divided into five possible levels dependent

upon the size of the system. These levels are related to the distribution
infrastructure, that is:

- the source or primary works

. the main distribution system

. the secondary distribution system
. the tertiary distribution system

. the farm level

A Management Sub-Model refers to any of the management components de-
scribed above (farmer, system operator or bulk supplier) who has responsibility
for one (or more) of these system levels. These are described in Chapter 3
below.

MOM Model Major Objectives

The MOM Model Major Objectives are a statement of the most important goals
of the an Overall MOM Model. That is, they are the Major Objectives that the
Model must fulfil. These were described in Section A3.4 and are discussed in
detail in Chapter 2 below.

Major Evaluation Criteria

The Major Evaluation Criteria come directly from the Major Objectives and are
a list of the conditions that any MOM Management Model must satisfy in a
positive way. They are a list of the Major Criteria against which each MOM
Management Model must be judged or evaluated. These are discussed in
Chapter 2 below.

Key Issues

The Key Issues are major concerns or problems relating to irrigation develop-
ment in the GAP Region. They were identified during project studies, and
described in a series of Technical Discussion Papers as listed in Table A1.4.

Key Criteria

The Key Criteria come from the Key lIssues that were identified during the
project studies. They are the parameters against which any MOM Manage-
ment Model must be judged to see how well it satisfies the Major Objectives.
The Key Criteria can be directly related to the Major Evaluation Criteria.
These are discussed in Chapter 4 below.
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1.2.8 Relevant Key Criteria and Common Key Criteria

The Key Criteria defined above and discussed in Chapter 4 below can be
divided into two categories by asking, for each Key Criterion, the question:

"Would different MOM Management Models significantly limit the achievement
of different levels of success in satisfying that particular Key Criterion?"

If the answer is judged to be yes, then that Key Criterion is classified as
relevant to the evaluation of different MOM Management Models. All such
criteria have been termed Relevant Key Criteria.

If the answer is judged to be no, then that Key Criterion, though highly import-
ant in itself, is not a relevant measure of how well one MOM Management
Model rather than another will satisfy the model objectives. All such criteria
are important and must be satisfied by whichever model is selected and in this
sense they are classified as Common Key Criteria and are not used to
evaluate the strengths or weaknesses of different management models. They
must however be satisfactorily addressed by the management model eventual-
ly selected for implementation.

Two examples will illustrate the difference:
(a) Financial Autonomy

Do different models allow stronger or weaker links to be established
between higher cost recovery and improved levels of operation and
maintenance? Organisations which have responsibility for the collec-
tion of revenues, but which are concemed exclusively with the provi-
sion of operation and maintenance services, will have greater financial
autonomy than organisations with wider responsibilities, especially
those which are a part of a major government ministry. Financial
autonomy is therefore a highly relevant criterion.

(b) Farmer Training

The training of farmers in new skills and technologies is of vital import-
ance for the success of any model for irrigation development. Farmer
training measures could and should be put in place whichever model is
selected and hence this is a common criterion.

Obviously very few criteria are truly common or independent of the
management model. However, as an aid to the decision making
process, we must have a systematic and consistent approach that
allows us to identify and concentrate on those criteria which are most
important. This must be rigorously applied, bearing in mind that it is
management structures that are being evaluated, otherwise the deci-
sion making process will falter under the weight of too many unequally
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1.3

a3

1.3.2

1.3.3

important issues.

The categorisation of all criteria as either relevant or commeon is fully dis-
cussed in Chapter 4.

Structure of the Approach

A structured, objective and transparent approach has been used to identify and
evaluate the suitability of potential MOM Management Models for the GAP
Region. The approach is shown on Figure B1.1 and consists of four main

steps:
Step 1

(@)

(b)

(©)

Step 2

(a)

(c)

Step 3

(@

Define what is meant by a MOM Model. This was described in Section
A 3.1 and referred to in 1.2.1.

Prepare a statement of the Major Objectives of a MOM Model. This
was described in Section A 3.4 and is discussed in detail in Chapter 2.

From the Major Objectives, develop a statement of the Major Criteria
by which any model must be evaluated to determine how well it
addresses the Major Objectives. These Major Criteria are discussed in
Chapter 2.

Identify the widest possible range of potential Management Sub
Models as defined in 1.2.3 above and discussed in Chapter 3.

Assess the strengths and weaknesses of these management sub-
models and determine the widest possible range of combinations of
management Sub Models to form a set of potential MOM Management
Models. This is discussed in Chapter 3.

Define the linkages between the sub-models in terms of functions,
responsibilities, lines of communication and co-ordination.  This is
described in Chapter 3.

Identify issues or concerns about irrigated agricultural development (as
reported in the Technical Discussion Papers, listed in Table A1.4, and
develop a comprehensive set of Key Criteria which any MOM
Management Model must address. These are discussed in Chapter 4.
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A STRUCTURED APPROACH TO IDENTIFY, EVALUATE AND SELECT

OPTIMUM MOM MODELS TO BE IMPLEMENTED IN THE GAP REGION
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1.3.4

(b) Classify Key Criteria as either Relevant or Common as described in
1.2.8 above and discussed in Chapter 4.

Step 4

(a) Evaluate the potential MOM Management Models against the Relevant
Key Criteria selected and identify the most suitable model(s). This is
discussed in detail in Chapter 5.

As stated previously, this approach is structured and transparent. Each stage
is fully described and argued and at any point additional models or criteria can
be introduced or modified and the evaluation process reconstructed. The
process lends itself to the application of weightings to different criteria if
necessary and a sensitivity analysis if required, as discussed in Chapter 5.

The above procedure was presented at the GAP MOM Study Workshop held
in $anliurfa in December 1993 and issues and responses arising from that
occasion are discussed in Chapter 4.

Based on the findings of the model evaluation and the views expressed by
delegates at the Workshop, the final preferred model is described in detail in
Chapter 6 below. This model will be implemented during the first months of
1994 in selected Pilot Areas in accordance with the Action Plan described in
Section F of this report. The tasks required to implement the model will
include:

. Identification and description of the institutional arrangements required
to put the model in place (Section F2)

. Definition of the legislative environment to enable model implementa-
tion (Section F3)

The establishment of Pilot Areas to test the effectiveness of the
proposed model (Section F4)

These will be supported by the preparation of:

. Organisation and Management and Operation and Maintenance
Manuals (Section F6)

. The preparation and implementation of an extensive training program-
me for managers, technicians, farmers and trainers (Section F5)

. The preparation and implementation of a comprehensive monitoring,
evaluation and feedback programme (Section F7)

Finally, an overall implementation programme (Section F8) and details of the
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physical and financial resources required to put the model in place have been
prepared (Sections F8 and F9).
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2.1

2.2

MAJOR OBJECTIVES AND MAJOR CRITERIA FOR EVALUATING MOM
MODELS

Major Objectives for Evaluating MOM Models

The Overall MOM Model must provide an institutional and organisational
framework that promotes the most effective development of irrigated agricul-
ture in the GAP Region. This goal can be expressed as three Major Objec-
tives:

. Maximise Net Benefits: as measured in terms of the value of total
agricultural production versus costs of management, operation and
maintenance of irrigaton schemes.

. Ensure sustainability: with respect to political, environmental,
financial, social and physical factors. This also importantly relates to
the institutional and legal environment to enable sustainability to be
achieved, as well as the expansion of irrigated agricultural
development on a sustainable basis.

s Implementable and Flexible: which requires that a model must be
suitable for implementation in the short term and must have inherent
flexibility for development intc mere effective models with time.

These Major Objectives are shown on Table B2.1.

Major Criteria for Evaluating MOM Models

Having defined the three Major Objectives that any MOM model must achieve,

these can be described by a second level of more detailed Major Criteria

against which any model must be evaluated. These are also shown on Table

B2.1 which shows the relationships between objectives and criteria. These can
be summarised as follows:

Objective: Maximise Net Benefits

The Major Criteria are:

. maximise water use efficiency and returns
. minimise management, operation and maintenance costs
Objective: Ensure Sustainability

The Major Criteria are:

. political acceptability
. minimise adverse environmental impacts
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THE MAJOR OBJECTIVES OF A MOM MODEL
AND THE DERIVATION OF THE MAJOR CRITERIA FOR EVALUATING THE SUITABILITY OF A MOM MODEL

MAJOR OBJECTIVES

MAJOR EVALUATION CRITERIA COMPONENTS
MAXIMISE NET BENEFITS Maximise Water Use Efficiency and Returns || - Gives farmers incentive to improve efliciency
- Facilitates the optimum management of water demands
- Promotes concept of supplier/customer relationship
- Promotes efficient supply of services to the farmer
- Promotes the development of marketing and post harvest facilities
Minimise Management, Operation and - Promotes effective management structure through accountability at all levels
Maintenance Costs - Promotes optimal mobilization of manpower resources
- Places responsibilty for operation and maintenance on the user
ENSURES SUSTAINABILITY Political Acceptability

- Safeguards national interests

Minimise Adverse Environmental Impact

- Safeguards national resources
- Minimises potential health risks
- Minimises land degradation

Promote Financial Viability

- Facilitates cost recovery

- Promotes financial autonomy

- Protects Government investment
- Financially viable for farmers

Socially Acceptable

- Accords with existing social structures and attitutes
- Promotes equity of supply

- Adaptable to existing land tenure and farm size

- Allows flexibility in group formation

Physical Performance

- Capacity to develop appropriate expertise and resources to operate and maintain
- Promotes persuit of most efficient infrastructure
- Promotes effective monitoring and evaluation

Institutional Effectiveness

- Promotes maximum contribution from all agencies
- Capacity to enforces legal procedures but also minimises need for
formal litigation
- Promotes devolvement of responsibility to farmer
- Promotes communication and operational co-ordination
- Allows control of water distribution and collection of water charges close to farmer
- Promotes the development of the most appropriate operating rules

IMPLEMENTABLE AND FLEXIBLE

Early Implementation

- Uses existing organisational structures and legal provisions where possible
- Any new legislation is likely to have political support

Flexibility to Change

- Promotes greater farmer participation in management

- Promotes adoption of new technologies
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2.3

2.3.1

23.2

. promote financial viability
. socially acceptable
. preserve and develop physical performance
. ensure institutional effectiveness
Objective: Implementable and Flexible

The Major Criteria are:

. allow early implementation
s promote flexibility to change

These Major Criteria can be each be further described by a set of main
components which are also shown on Table B2.1 and discussed below.

Maximise Net Benefits
Maximise Water Use Efficiency and Returns

A MOM model must seek to improve the effective use of water by providing
farmers with incentives to be more efficient, for example by the charging for
water on a volumetric basis with realistic and enforceable levels of charge.
Optimum levels of management of water demands must be achieved by
ensuring a flexible and rapid capability to supply water at the right time and in
sufficient quantity as and when farmer demands change.

The model must promote the concept of a customer/supplier relationship at all
levels with clear levels of service agreements on the part of the supplier, and
clear contractual agreements to meet financial obligations on the part of the
user, An efficient supply of services to farmers must be provided by all
agencies concerned if farmers are to maximise their returns. Any model must
additionally promote the development of marketing and post harvest facilities.

Minimise Management, Operation and Maintenance Costs

A model must promote effective and transparent accountability at all levels of
management if MOM costs are to be minimised. This refers to the accounta-
bility between a bulk supplier and government, between an operator and
farmers or farmer groups, and between farmer group management and its
members.

To minimise overall costs it must also promote the optimal mobilisation of
manpower resources at all levels, from the planner to the farmer. Finally it
must place responsibility for operation on the user through implementation of
the principle that the user pays.
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24

2.4.1

242

243

244

2.45

Ensure Sustainability
Palitical Acceptability

Any proposed institutional framework must have political support, which is a
measure of overall acceptability to the wider community. If political support is
not available for the necessary institutional, legal and financial changes then
the model will fail.

Minimise Adverse Environmental Impact

A model must in overall terms safeguard the national resources and must seek
to minimise potential health risks primarily by promoting efficient water use and
alternative distribution system designs that minimise the probability of creating
large areas of standing water. Additionally the model should seek to minimise
land degradation particularly in respect of soil salinisation and erosion.

Promote Financial Viability

It is critical that any model must have the institutional structure and the
appropriate management systems in place to facilitate significant levels of cost
recovery if irrigated agricultural development is to be placed on a sustainable,
expanding basis. The recovery of costs or revenue is also closely connected
with financial autonomy. The model must allow a close link between revenue
collection and expenditure on operation and maintenance if financial sustainab-
ility is to be achieved.

The model must also seek to protect government investment from a national
viewpoint. At the farmer end, no model will be sustainable if the measures put
in place do not guarantee the farmer a profit from his investment, with a high
probability of success.

Socially Acceptable

Any model must have several important positive social components in order to
ensure sustainability. It must accord with the social attitudes and cultural
structures existing in the GAP Region and must be adaptable to land tenure
and family sizes.

Worldwide experience has shown the desirability of allowing farmers largely to
determine their own local management arrangements which they feel suit their
local needs. Any MOM model must promote this concept if sustainability is to
be assured.

Physical Performance

Any model must encourage the development of improved skills and expertise
and command additional resources so as to be able to develop operational
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246

2.5

2.51

2.5.2

.procec‘iures in response to the changing needs of farmers. There must be an
mcen_tlve to adapt and modify infrastructure in response to changing farming
practices and to maintain the infrastructure in optimum condition.

Additiona]ly, to test organisational effectiveness, any model must promote the
implementation of a formal monitoring and evaluation system to measure
actual achievement against a number of quantifiable performance indicators.

Institutional Effectiveness

For sustainability a model must promote the effective co-ordination of activities
between all agencies including public organisations, farmer and community
groups, individual farmers, the private sector and university and other research
institutions.  Importantly it must promote devolvement of responsibility for
management, operation and maintenance downwards, particularly to the
farming community.

It must promote the development of the most appropriate operating rules and
hence must allow the greatest possible level of flexibility of formation of
organisations at the tertiary level. It must seek to create a sense of ownership
on the part of the farming community, and should therefore place the responsi-
bility for control of water distribution and the collection of water charges as
close to the farmer as possible.

Finally, the institutional framework should minimise the need for formal legal
recourse and encourage the resolution of disputes at the local level by
community based groups where peer pressure is often a significant factor in
achieving compliance.

Implementable and Flexible
Early Implementation

In order that any model can be implementable in the short term it should be
based on existing organisational structures and legal provisions as far as
possible. A fundamental requirement of any irrigation organisation is that its
legal status must be clearly defined.

In the event that new legislation is required, it wil be advantageous if this
could be achieved by new regulations rather than the need for Parliamentary
approval. In all cases, political support will be required which will be
dependent on acceptability to the wider community.

Flexibility to Change
As a characteristic of any good model, flexibility to change is complementary to

being implementable. A model must be responsive to farmer needs, advances
in technology and changing demands for water and services over time.
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POTENTIAL MOM MANAGEMENT MODELS

The Concept of Sub Models for MOM

The total water supply system to be managed for operation and maintenance
can be considered in terms of its separate main components as follows:

» Headworks

. Primary Canals

. Secondary Canals

. Tertiary Canals

. On Farm (Quaternary) canals and layout.

The management and technical activities to be performed for each of these
components are not identical. In devising potential MOM models it is therefore
appropriate to consider the requirements of each component separately.

Headworks comprise water storages, major river regulating structures, pump-
ing stations, boreholes and other large works. These require specialist
professional and technical skills and adequate financial and physical resources
to operate and maintain the large engineering works in a safe condition. In the
GAP region DSI currently has responsibility for construction and management
of all major water storages and is likely to retain that responsibility in the
immediate future.

Primary Canals have as their function the conveyance of water over long
distances in bulk from the headworks to the secondary and distribution canal
systems. These works usually comprise large canals and structures requiring
availability of adequate technical skills and resources for O&M. DSi already
manages these works in nearly 200 of the largest projects throughout Turkey.
Alternative management units to DSi could be possible, such as a large
imigation authority (publicly controlled) or a large irrigation company (privately
owned).

Secondary Canals have the main function to convey water in bulk between
primary canals and the distribution system. In some cases secondary canals
may perform both a carrier and distribution function. These weorks require a
reasonable level of technical skills and resources and in most current schemes
are managed by DSI|. However due to their smaller scale, compared with
primary canals, the responsibility for management for their O&M could be
extended further to larger community based organisations such as irrigation
districts and irrigation cooperatives.
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Tertiary Canals which distribute water to individual farms in accordance with
the required crop needs. Compared with primary and secondary canals, the
tertiary system comprises much smaller scale and numerous works. Routine
O&M tasks are relatively simple and are within the capability of many
community based groups with appropriate training.

An important feature of tertiary level management is to achieve good coordina-
tion and cooperation among all farmers so that water resources are shared
equitably to meet the total needs of that community. Persons responsible for
operating tertiary level canals need detailed knowledge of the local canal
layout and its characteristics, local crops, farming and irrigation practices and
the individual farmers. For maintenance the majority of routine tasks are also
within the capability of the community using normal farm labour and
equipment.

Experience in Turkey and elsewhere confirms that the O&M tasks at the
tertiary level are best carried out either fully or partially by community groups.
The following possible tertiary sub models are considered as possible manage-
ment units for the GAP projects:

(a) Existing Organisations for Irrigation Management in Turkey

. DS, in conjunction with the existing irrigation groups.
. Irrigation districts.
. Irrigation cooperatives.

(b) Other Possible Organisations

. Small private company (farmer owned)
. Special purpose water user group.
. Local Chamber of Agriculture.

Where there is a single farm, such as a large company or family owned
property, comprising a whole tertiary unit it also can be considered as a
separate sub model.

On Farm (Quaternary) Canals and Irrigation Layout are the responsibility of
individual farmers and do not need separate consideration in developing the
management models.

The range of possible sub models for each level of the irrigation system is
shown in Table B3.1. With the assumption that headworks remain a DS
responsibility, the range of choices of sub models which would be combined to
form the complete model is at primary, secondary and tertiary levels as
described below:
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TABLE B3.1
Headworks Main Conveyors Distribution On Farm
system System (Qua-
ternary
Storages, Primary Canal Secondary Canal Tertiary Canal System)
Major Struc-
tures,
Pump Sta-
tions
(1) (2) (3) (4) (5)
Dsi Dsi Dsi DSl (Irrigation Individual
Group) Farmers
Irrigation Authority Irrigation District
Large irrigation Cooperative Irrigation District
Company
Irrigation Authority Cooperative
Large lrrigation Small Private
Company Company
Water User Group
Chamber of
Agriculture
Large Individual
Farmer

A single model comprises one sub model from columns 1,2,3 and 4.
3.2 Detailed Description of Potential Sub Models
3.2.1 Sub Model 1  Large Individual Farmer/Private Enterprise Control

The size of management unit is determined by:

. Extent of lands commonly owned or operated as a single business
enterprise.
. Configuration of lands in relation to the supply system.

The internal management structure of this organisation is determined by the
particular circumstances and composition of the enterprise; ie, whether it is a
grouping of family members or a private company having partners, directors or
shareholders with legal status. Management control is exercised by the family
head person or by the manager in the case of a company and this person
would be accountable for the total performance of the unit. It is most likely that
the irrigation activities would be closely integrated with other farm activities and
therefore a separate management structure is not required. Nevertheless
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3.2.3

within the unit it is probable that some family members, or employees as the
case may be, would be assigned particular responsibilities and tasks in regard
to the irrigation function.

The full cost of capital investment, operation and maintenance within the unit
would be met by this organisation. Within the unit there is a maximum of
flexibility to change cropping practices, irrigation methods and infrastructure in
response to changing market conditions as only the needs of one enterprise
have to be considered. Similarly there is the incentive and opportunity to
minimise the cost of irrigation activities especially where these can be readily
combined with other farming operations.

Sub Model 2  General Directorate of State Hydraulic Works (DS1)

DSi is responsible for planning, designing, constructing, operating and mainte-
nance of dams, pumping stations and canals for the larger scale irrigation
systems. It also has responsibility for works for hydroelectricity, flood control,
swamp reclamation, river training and water supply to cities.

The establishment law of DSi (Law No 6200) provides authority for all its
activities. It also allows it to transfer O&M and on-farm development activities
to individuals, companies, associations, groups, municipalities, villages,
districts and co-operatives.

DSi has a well established organisation structure covering management,
technical, administrative and field staff to perform the O&M of the large
irrigation projects under its control throughout Turkey. DSi has regional
directorates at three locations in the GAP region and already manages a
number of existing irrigation schemes in the area.

Funding of DSi’s O&M activities is provided through the national budget. It also
raises revenue through water charges to users of the irrigation service.
However there is no direct link between revenue and expenditure on O&M and
the current level of O&M is heavily subsidised.

Sub Model 3 Irrigation Group in DSI Projects (Present basis)

Water User (or lrrigation) Groups are initiated by DSI within its projects to
assume responsibility for water ordering and delivery from the DS canal
system to individual farmers. The groups also carry out simple maintenance
works such as cleaning and minor repairs to tertiary and sometimes secondary
canals. Their role is set out by DSI which still retains ownership of all canal
assets and closely monitors the activities of the groups.

Irrigation groups are most commenly formed on a single village basis with the
muhtar in charge. In some cases groups are based on multiples of villages or
on a municipality basis for larger communities. Alternatively the group may be
formed on a canal system basis with @ management committee elected by all
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farmers in the group area. While any of these arangements are possible, it
seems more practical and logical for the GAP region to establish groups on the
basis of canal systems even though this may cut across established vilage
and social boundaries. The irrigation works already planned and/or constructed
in the Harran Plain involve very long and complex canal networks over which
water distribution will be difficult to control unless it is canal based.

Each irrigation group can employ workers to carry out its share of the oper-
ations and is empowered to collect directly a proportion, generally 12%, of the
DS water charge to meet its costs. There is some financial incentive for
groups to achieve a high level of charge collection and to carry out works in a
cost effective manner as they are permitted to retain any unused balance for
village social purposes.

The existing legislation enables such groups to be formed and operate.
However amendments would be desirable to widen the role of groups, make
their establishment mandatory and provide for them to levy and collect the full
amount of water charges from individual farmers.

The irrigation group could be introduced under existing provisions from the
commencement of irrigation. This would introduce limited user management
pending legal changes to enhance the role of the groups as suggested above
or before moving to one of the more autonomous units described below.

Sub Model 4  Irrigation District Management

Formation of an "Irrigation District' is one means adopted by DSi to transfer
full responsibility for management, operation and maintenance of part of its
canal system to local control. Such transfer must be initiated by a request from
the local community and when authorised the District is managed by an
elected board of directors which employs its own staff, allocates water, levies
and recovers water charges and carries out its own O&M activities subject to
overall annual approval and audit by DSi. The works transferred to District
management usually comprise a discrete canal system but not storages, major
river structures or large conveyance canals which remain under full DSI
control.

Irrigation districts are fully responsible for funding their O&M activities as well
as repaying original investment cost of that part of assets under their direct
management. They can exercise a greater degree of autonomy than the
irrigation groups while still remaining under overall DSi control since the latter
retains ownership of the assets and must approve any request for modification
or rehabilitation of them.

The legal mechanism is available for an irrigation district to be established at

the commencement of large scale irrigation in GAP although it might be some
time before the district could operate without assistance from DSI.
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3.2.6

Sub model 5 Irrigation Co-operative

Co-operative committees have been formed in order to establish and subse-
quently manage many small and medium scale irrigation projects developed by
GDRS and/or DSI. These are established under the Co-operatives Law No
1163. It is mandatory for a legal co-operative to be formed, at the request of a
minimum of 15 farmers, before a new scheme is undertaken.

While the co-operative form of management is usually applicable to self
contained projects, such as groundwater supplies or localised surface supplies,
it could be adapted for use in larger projects, such as those in the GAP region
under certain circumstances. The favourable conditions for a co-operative are
that there is a clear physical or geographical distinction from other units, there
is a reasonably homogeneous farming and social community and that there is
strong local support for it.

Co-operatives assume full responsibility for O&M of their schemes after an
initial phasing in period. They are also responsible for recovery of all O&M cost
through charges to scheme members. In addition they have been required to
repay original investment costs, in the case of projects constructed by DSI,
although not so far for those constructed by GDRS. In the case of any co-
operative formed in the GAP region, it would be logical that it repay the
investment cost in respect of all works under its direct control, usually tertiary
canals, together with a contribution towards primary and secondary works on
the same basis as any other local management units served by the same
headworks and conveyance canals.

A co-operative has the flexibility and autonomy to develop its own operating
rules and policies, regulate its own affairs and make changes to meet the
requirements of the majority of its members probably to a greater degree than
would an irrigation district. However it might have little influence over events
outside its boundaries and therefore to protect the rights of all its members
there should be a firm contract covering the conditions of bulk supply to its
boundary.

An irrigation co-cperative could be established immediately as a private
corporate body. It may require some time to become fully independent of
government agency assistance for its operations.

Sub Model 6 Irrigation Authority

An Irrigation Agency (IA) would be a new government agency formed to take
responsibility for O&M of primary and/or secondary canals, downstream of
main storages and conveyance canals. It would also be responsible for O&M

of drainage collection and disposal systems.

The IA would be responsible primarily for the management, operation and
maintenance functions of the irrigation supply system and associated infra-
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structure. It would not have the functions of investigation, design or construc-
tion of large capital works; if these are necessary they would be performed by
existing agencies, such as DSI or GDRS, or the private sector.

The role of the IA is intended to pick up functions that are being carried out
only to a limited degree in the GAP region at present. In this regard it would
complement rather than duplicate the activities of organisations such as DSI,
GDRS and MARA. It would require a reasonable amount of in-house expertise
and may need to draw some staff from the major agencies. However some
activities could still be carried out by these agencies where they have the
necessary skills and resources. In every case where activities are undertaken
on behalf of the IA by another public or private body, it should be on a contract
basis.

The IA wouid operate as an independent financial entity with all its operations,
including the servicing of investment costs, funded by revenue paid by the
beneficiaries of its services. It would be expected to pay a bulk supply charge
to DSI in respect to bulk water supplied from storages at its intake points. In
turn it would charge a bulk supply charge to the tertiary groups at the point of
supply, preferably on a volumetric basis. The IA would not be responsible for
setting charges to individual farmers or collection.

If the |A is to operate as a truly self financing entity, it is important to ensure
that has a wide revenue base and retains the ability to recover the total cost of
all services provided. Some suggested steps to achieving this include:

. The IA should be responsible for collection and recovery action for
revenue due to it. There should be power to withhold water or initiate
legal action against a tertiary group which is in arrears of its bulk
charge.

. If Government requires that some level of subsidy or rebate should be
made to a particular group of farmers, then such subsidy should be
explicit and funded by Government via the IA.

. Where there are hydroelectric generating plants located within the
canal system under control of the IA, then net revenue in respect of
these power plants should be credited to the IA.

New legislation, or amendment to existing legislation, would be required to
establish the IA.

Sub Model 7 Large Irrigation Company (Commercial).
The concept of fully privatised water supply companies has been developed
and implemented in a number of countries. The most widespread examples of

commercial water companies are in the non irrigation sector, principally for
urban and industrial supplies and waste water dispesal and these are now
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common in Europe and USA and are being introduced in Australia.

In the agricultural water sector, there are private companies authorised to
operate water supply systems in USA and France. The examples of privatised
irrigation usually occur when irrigation has reached beyond the initial develop-
ment phase and there is a widespread desire by customers to pay for a
service provided along private business principles often to higher customer
standards than in a traditional government agency. The privatisation process is
also encouraged where governments decide to withdraw from all direct
involvement in the delivery and funding of irrigation services and make the
judgement that farmers have the financial ability to pay the full cost of a
service which can be delivered more efficiently by the private sector. Water is
measured at the point of supply from company to farmer and charges are
usuaily set on the basis of actual volumes supplied.

Frequently private irrigation companies undertake only the water conveyance
and delivery function, drawing a bulk supply from a storage or river offtake
controlled by a government agency. In all cases responsibility for overall water
resource management and allocation remains with government and the
commercial company has control only of the water downstream from its
authorised diversion point.

The authorisation by government for a private company to deliver a water
supply service is usually in the form of a "concession” or "licence" for a
specific period which may be renewed subject to past compliance with any
performance standards or conditions. For the Canal De Provence Authority in
France the period of the concession is 75 years although in other cases a
lesser period might be appropriate. The pericd that a company is authorised to
operate must be sufficient for it to be able to achieve full recovery of its costs
and a suitable return on investment.

While the commercial companies operate generally along private enterprise
principles, they are usually in 2 monopoly supply position without the element
of direct competition. The questions of service standards, customer satisfaction
and adequate communication and complaint resolution procedures between
customer and service provider then become important considerations.

For the GAP region it is likely that privatisation of any large part of the delivery
system would not be feasible in the near future while most schemes are still in
the development phase. Nevertheless there could be both regional and
national advantages in moving toward this form of management over time. One
means of achieving this could be by privatisation of the Irrigation Authority
described in 3.2.6 above. This might be desirable at a time when there is a
demand for major rehabilitation or upgrading of the irrigation infrastructure.

The functions of this company would be as a bulk supplier similar to the 1A

with a greater flexibility in the performance of its activities in response to
market and economic demands. The company could be expected to become
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entrepreneurial in its approach to rationalising its operations, seeking new
customers and meeting special needs; eg, for those customer groups which
wish to receive a level of service different from the general standard to other
farmers,

The question of ownership of the private company would be important and
there are several possibilities, namely:

. fully privately owned with shares available for purchase by any person
or organisation

. limited private ownership with restricted class of shareholders such as
farmers only

. some partial Government ownership in conjunction with one of the
forms of private ownership outlined above.

There is broad provision in Law No 6200 for DSI to transfer responsibility for
O&M of its works to private companies having corporate status in a similar
manner to the transfers made to public bodies such as irrigation district
described in 3.2.4. An appropriate private company could be established under
existing legislation. This however would involve a major policy decision which,
no doubt, would be the subject of considerable public and political discussion.

Sub Model 8 Small Private Company

Formation of a private company at the tertiary canal level would be a continu-
ation of the privatisation concept. At this level it would be appropriate for
ownership to be limited to all or a majority of farmers within that tertiary unit.

Such a company would have many of the private enterprise features already
described for the large company at the primary/secondary level. It would be
directly owned and controlled by the beneficiaries and there would be a direct
incentive to cost effective and good performance in its operations. The
company would be fully self funded for both O&M and investment type works
and autonomous in all its activities.

There would need to be specific provisions in the constitution of such a
company to ensure that the company is not dominated by the wealthiest or
most influential farmers. The interests of tenant or share farmers would need
special consideration.

As with the large private company described in 3.2.9 there is sufficient legal
basis to establish such companies. The concept may take some time to be
accepted but could evolve from one of the other tertiary sub models if the
majority of farmers are in agreement.
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Sub Model 9 Water User Group

Formation of a special purpose Water User Group (WUG), as distinct from an
existing DSI group, would be as a farmer generated organisation. A feature of
the WUG is that it would develop progressively with emphasis on setting its
own rules, sanctions and conflict resolution procedures. There would be
minimum outside direction apart from the clearly established rules of supply at
from the bulk supply point. These rules would be need to be specified in a
contract with the supply agency.

The basis of the WUG is that before a farmer can receive water, he must
become a member of the Group and accept certain obligations, responsibilities
and duties which he will perform collectively with his neighbours. This require-
ment presupposes that there is acceptance by the community of the need for
local management and operation as an equal partnership with the water
supply agency. This partnership must be recognised by the water supply
agency, supported by the Government and established as a legal entity with
appropriate legislative backing.

The WUG would be fully self-funded from the setting and collection of water
charges. It would be autonomous in its operations subject to its bulk supply
contract. It is essential that the WUG be able to develop its own rules to
regulate its operations and maintenance activities, including the charging
procedures for members using irrigation water.

The WUG would be managed by a small committee, elected annually by all
the members. This committee would set a budget, covering anticipated income
and expenditure, following which it could make decisions on engaging employ-
ees and incurring other expenses. The water foreman, in charge of water
distribution, should be a paid employee. The expenditure should include
allowance for payment of a bulk water charge to the secondary canal supplier.
In setting water charges for members the WUG could make its own decisions
on the form of tariff and collection procedures.

The committee would carry out all routine administration and operations and
report annually, or more often, to all members on financial and any other
important matters. Annual accounts should be subject to professional audit in
accordance with legal requirements.

The WUG would have independent legal status sufficient to sue and be sued,
raise money from financial institutions and operate a bank account. Subject to
meeting legal requirements for its financial affairs, the WUG should be free
from other bureaucratic controls. The mechanism of formation of an irrigation
co-operative is one means of establishing a WUG as a legal entity aithough
other means such as formation of a private company could also be adopted.

Briefly the main functions of a WUG are to:
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5 to receive bulk water supply and distribute it to individual farmers.

- to pay a bulk water charge and recover its full O&M costs through
charges on members.

2 to set its own rules by agreement among all the members.

& to regulate its business in accordance with those rules.

. to maintain and improve the tertiary canal system (and drainage canal
if relevant).

Such self generated WUGs, as described above, might take some time to
become established if they were left to evolve gradually out of one of the
already established forms of tertiary sub model. However this process has the
difficulty that some of the weaknesses apparent in other types of organisations
could occur and so reduce the possibility of a truly self generated body
becoming established.

The process could be accelerated if initial assistance was provided for
establishing the Group. This could be providled by a Group Formation
Organiser (GFQO) who would act as a catalyst in the group formation process.
This person, who should have a rural background, would require appropriate
training to be able to provide information and advice to potential group
members and liaise with other organisations and officials.

Sub Model 10 Chamber of Agriculture

The possibility of a Chamber of Agriculture CA) becoming a direct participant
in irrigation management could produce benefits. It is an existing farmer
organisation, well established and self funded. Many farmers could be likely to
respond positively to such an organisation which they know and feel will
protect their interests.

The CA should be cost effective and relatively autonomous in its operations.

Possible limitations of a CA as an irrigation management body would include
the fact that it represents its own members while some farmers in the any
scheme may not be members. As an organisation it is not focused on irrigation
farming alone. The question of how committed it would be to the concept of full
cost recovery is unknown.

As the Cas are already established as farmer controlled groups, they can be
considered as a possible sub model at the tertiary level
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3.4

Strengths and Weaknesses of Sub Models

All the sub models have been proposed on the premise that they have
possible application to the GAP irrigation systems based on their known or
likely performance. For all models it is possible to put forward a number of
relative strengths and weaknesses in regard to how adequately they might
meet the particular managements requirements of the GAP irrigation systems.
For the models based on bodies already involved in irrigation management in
Turkey, judgements can be made on these characteristics based on reports
and observations studies by various authorities including the consultant's
studies. For the models not already operating in Turkey similar judgements are
offered where possible based on known performance in other countries with
appropriate allowances for how they might be applied to the conditions in this
country.

A summary of these perceived strengths and weaknesses for each sub model
is given in Table B3.2 covering matters such as management structure, legal
basis, flexibility, autonomy, cost effectiveness and degree of farmer
involvement.

Determination of Potential MOM Models from Sub Models

The next major step of the MOM model selection process is to determine
which of the many potential models are feasible and should be taken through
to the detailed evaluation process. In this section the feasible models to be
taken forward to the next stage of evaluation are identified.

The sub models have been described in terms of whether they would be
appropriate to manage at the levels of primary, secondary, tertiary canal levels.

The management emphasis at the primary and secondary canal system levels
is directed towards the organisation of technical skills and resources to
undertake the operation of large works. It is possible to have various
combinations of sub models between primary and secondary levels. However
as the nature of activities to be undertaken is similar, it would seem desirable
and logical for the same organisation to operate at these levels in most cases.

At the tertiary level, however, the thrust of management effort is directed to
meeting local water requirements based on farmer needs. The nature of the
management functions is significantly different from the other levels. Most of
the suggested tertiary sub models could probably be combined with the pri-
mary/secondary sub models. The process therefore is to select the primary/
secondary sub models first and then the appropriate tertiary sub model. There
are some tertiary sub models (DS irrigation groups and Irrigation Districts)
which are derived from DS operation of existing systems. For possible models
in which DSI is not involved at the primary and/or secondary level then these
particular sub models should not be considered as they do not relate to the
other primary and secondary sub models.
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TABLE B3.2

SUMMARY OF STRENGTHS AND WEAKNESSES OF SUB MODELS

High level of cost recovery
for both investment and O&M.
Closer identification of
farmers with scheme
nownership" (cf DSI Schemes).
Autonomous for routine
administration.

Cost effective.

Some internal flexibility.
Can be implemented
jmmediately (but only where a
municipality exists).

Model Extent Strength Potential Weakness

1 Large Tertiary Simple management structure. Applies only in some specific and

Individual canal Maximum flexibility. limited circumstances.

Farm, Good integration of

(Private irrigation & other farming

Enterprise activities.

Control) Cost effective, ie. low cost.

Achieves full cost recovery.
Can implement immediately.

2 psi Primary, Legal basis is clear. Delivery of irrigation services
secondary, | Organisation is already well to individual farmers is
tertiary established in region. ineffective without irrigation
canals Well resourced to manage group or other tertiary level

large engineering works and organisation.
activities. Cost effectiveness doubtful.
Has undertaken implementation | Achieves limited cost recovery.
of all engineering works for | Organisation structure relatively
GAP irrigation. inflexible.
Relatively autonomous for Limited coordination with other
routine operations. agencies.
No participation in farmer
training or on farm activities.
3 Irrigation Tertiary Can provide reasonable 0&M at Legal status is tied to DSi.
Group canal tertiary level. Does not own or control assets.
(DS model Can achieve good response & Scope of activity limited.
as at present) compliance from farmers. No autonomy

Reasonably cost effective. Level of group performance varies
Basis already exists and can according to ability of leader.
be implemented in new schemes | Difficult for group structure to
immediately. reflect both social and system
Provides a focus for characteristics.
negotiating with adjoining No provision for repayment of in-
groups for joint use of canal vestment cost or DSi share of
resources. O&M.

Formation of groups is optional.

4 Irrigation Secondary, | High level of farmer Scope restricted by present

District tertiary participation in scheme limitation of municipal lau.
canals management . Would need change of law to

broaden scope.

psi retains legal ownership of
assets and overall financial
control.

Common community basis limits
maximum size of unit.

New district requires some
government assistance in early
stages of development.
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Full cost recovery.

Direct incentive to high per-
formance.

Autonomous for most
activities.

Flexible to meet local
economic and market demands.

Model Extent Strength Potential Weakness
5 Irrigation Secondary, High level of farmer Effectiveness often limited to
Co-operative tertiary participation. self contained schemes.
canals Full recovery of investment Probably less effective where
and O&M costs. community is not homogeneous.
Cost effective. New co-operative may require
Identification of farmers government assistance for a
With scheme “ownership". period before operations are
Internal flexibility. fully autonomous .
Autonomous.
Can be implemented
immediately.
6 Irrigation Primary, Special purpose authority de- New organisation and concept
Authority secondary signed for requirements of requiring new legislation.
canals GAP region. May meet barriers from existing
Organisation focussed on institutions.
irrigation management. Probably requires 5 to 7 years to
High cost recovery. become fully established
Cost effective if properly
resourced.
Reasonably autonomous.
Cuts across existing institu-
tional constraints.
7 Large Primary, Special purpose organisation. New concept requiring legislation
Private secondary Cost effective. and public/political acceptance.
Company canals Full cost recovery. Scope limited while projects are
Services closely related to still at the development stage.
market and economic demands. Requires care to ensure economic
Greater scope for flexibility | management is related to service
in planning, policy delivery.
development, financial Social objections.
management and operations (cf
government agencies)
Potential for farmer
ownership in the company.
8 Small Tertiary Special purpose organisation New concept requiring
Private canal owned by the farmers. public/political acceptance.
Company Cost effective. Wealthy or influential farmers

may dominate activities.
Difficult to represent tenant
farmers.

Social objections.
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Model

Extent

Strength

Potential Weakness

9 Water User
Group

Tertiary
canal

Completely farmer organised
for participation and
control.

Each group designed for local
conditions.

Full O&M cost recovery by
farmers.

Recovery of investment cost,
in longer term, is possible.
Cost effective.

Farmers "craft" own rules and
regulations within conditions
of overall supply system.
Sanctions enforced locally.
High level of compliance and
group performance expected
due to farmer commitment and
direct participation.

Fully autonomous for normal
operations eg water
allocation, fee setting and
col lection.

Can be established under
existing co-operative law if
this is acceptable to members

May require long lead time for
satisfactory establishment.

Group area may not coincide with
social (village) boundaries.

May require new legislation or
regulation (unless established as
a co-operative).

Requires "catalyst" or leaders to
initiate.

May not be acceptable to all
farmers.

Relies on community solidarity
and commi tment.

Possible political interference.
Influential farmers may dominate.
Little cohesion between adjoining
groups.

10 Chamber of
Agriculture

Tertiary
canal

Farmer organised within
existing structure with wide
membership.

Has established legal basis.
Acceptable to most farmers.
Relatively autonomous.
Financially independent and
can be cost effective.

May not accept or pursue full
cost recovery.

May not be representative of all
irrigation farmers.

Not focussed specifically on
irrigation issues.

Limited scope for Government
direction.

May conflict with other
jrrigation groups.
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It can be seen from the 10 sub models depicted in Table B3.1 there is a
theoretical total of 105 possible combinations which might form a complete
MOM Management Model. Evaluation of so many models would be a
substantial task. However when the various sub models are seen in relation to
each other, it is evident that many of the theoretical combinations would be
neither feasible nor practical for effective management. On the other hand
there are some natural combinations of sub models.

The means adopted to reduce the possible combinations to a manageable
number for further evaluation is to examine in turn the possible combinations
with each of the three sub models proposed at primary canal level (DSI,
Irrigation Authority and Large Private Company). The possible combinations
are shown in Tables B3.3, B3.4 and B3.5 respectively.

Seven possible sub models were identified at the tertiary level. In reality there
is relatively little discernible difference between some sub models at the
tertiary level. This could lead to the conclusion that the selected model could
comprise a combination of several tertiary sub models, which could be reason-
able to reflect different circumstances, social structures, etc across the same
project area. As the characteristics of several are close, for the purpose of
model evaluation these have been grouped so that there are only three sub
models at tertiary level. As a result of this process the likely combinations of
sub models to.be evaluated has been reduced to 13. These are shown in
Table B3.6
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Likely or Feasible combinations where DSi manages Primary Canal

TABLE B3.3

SUMMARY OF POTENTIAL SUB MODELS

Irrigation District

Cooperative

Irrigation District

Cooperative

Water User
Group

Chamber of
Agriculture

Large Individual
Farmer

Headworks Main Conveyors Distribution On Farm

system System (Qua-
2 ! ternary System)

Storages, Primary Canal Secondary Ca- Tertiary Canal

Major Struc- nal

tures,

Pump Stations

(1) (2) 3) (4) (5)

DSl DSi DSi Dsi (Irrigation Individual

Group) Farmers

A single MOM model comprises one sub model from columns 1,2,3 and 4.

Likely Combinations:

Dsi ! DSi  IA{IG, ID, CA}

DSi / DSI /B {COOP, SPC}
DSi / DSi  /C {(WUG, FARMER}
psi / ID /D

pDsi / COOP /COOP
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TABLE B3.4.

SUMMARY OF POTENTIAL SUB MODELS

Likely combinations where Irrigation Authority manages Primary Canal

Pump Stations

Headworks Main Conveyors Distribution
system

Storages, Primary Canal Secondary Ca- Tertiary Canal

Major Struc- nal

tures,

On Farm
System (Qua-
ternary System)

()

(2)

DSi

Irrigation Auth-
ority

(3)

Cooperative

(4)

(5)

Irrigation Auth-
ority

Cooperative

Company

Water User
Group

Chamber of
Agriculture

Large Individual
Farmer

Individual
Farmers

A single MOM model comprises one sub model from columns 1,2,3 and 4.

Likely combinations:

/

/

1A

1A

1A

COOQP
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TABLE B3.5

SUMMARY OF POTENTIAL SUB MODELS

Likely combinations where Large Irrigation Company manages Primary Canal

Large Irrigation

Company

Cooperative

Large Irrigation
Company

Cooperative

Small Private
Company

Water User
Group

Chamber of
Agriculture

Large Individual
Farmer

Headworks Main Conveyors Distribution On Farm
system System (Qua-
X ] ternary System)

Storages, Primary Canal Secondary Ca- | Tertiary Canal
Major Struc- nal
tures,
Pump Stations

(1) (2) (3) (4) (5)
DSi Individual

Farmers

A single MOM model comprises one sub model from columns 1,2,3 and 4.

Likely combinations:

LIC /

LIC /

LiC /

LIC /

LIC /

LIC

LIC

COOP [/ COOP
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SUB MODEL COMBINATIONS

TABLE B3.6

Co.

No | Head Primary Secondary Tertiary
works
1 DSi DSi Dsi Irrigation Group
Irrigation District
Chamber of Agric.
2 | Dsi DSi DSi Cooperative
Small Private Co.
3 | psl DSi DSi Farmer
Water User Group
4 | Dsi DSi Irrigation District Irrigation District
5 Dsi DSi Cooperative Cooperative
6 Dsi Irrigation Auth- | Irrigation Authority Chamber of Agric.
ority
7 DSi Irrigation Auth- | lrrigation Authority Cooperative
ority Small Private Co.
8 DSl Irrigation Auth- | Irrigation Authority Farmer
ority Water User Group
g | Dsi Irrigation Auth- | Cooperative Cooperative
ority
10 | Dsi Large Irrigation | Large Irrigation Co. Chamber of Agric
Co.
11 | DSi Large Irrigation | Large Irrigation Co. Cooperative
Co. Small Private Co.
12 | DSI Large Irrigation | Large lrrigation Co. Farmer
Co. Water User Group
13 | Dsi Large Irrigation | Cooperative Cooperative
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3.6 Relationships between Sub Models within a Model

An important consideration in the development of a MOM model comprising
sub models which are separate organisations is the matter of the relationship
at the interface between sub models. It is highly desirable that the concept of
"supplier" and "customer" be recognised as applying at each interface. This im-
plies a understanding and acceptance of rights and responsibilities at each
level. It also needs clear lines of communication and accountability between
each unit. These should be expressed in a form of "level of service agreement”
so that each party is clear as to its responsibilites and accountabilities and
what is expected of the other. This agreement should be concise and cover
matters such as:

Supply Conditions in terms of volume, flow rates, ordering airange-
ments, times of availability, procedures in the event of water shortage
or surplus etc.

Basis of Charge including tariff schedules, method of assessment and
payment arrangements.

Communication and Reporting Procedures to include formal and
informal contact arrangements, reporting pericds and times, nature of
reports and information to be communicated.

Emergency Arrangements to cover unforeseen events.

Guarantee of Supply provisions including liability, funding flow
implications, possible sanctions or compensation if service is
unavailable.

Procedure for Changes to the provisions of the agreement on the
request of either party. It is likely that circumstances will change over
time as both the supply and agricultural systems become more fully
developed and there should be a means of regularly reviewing such
agreements.

Procedures for Dispute Resolution between the parties including the
means of appointing an independent person or body to arbitrate on
such matters.
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4.1

4.2

421

KEY CRITERIA FOR THE EVALUATION OF MOM MODELS

Introduction

In Chapter 1 the overall concept adopted to evaluate different MOM models
was described and terminology defined. The concept was then explained
further in Chapter 2 and the relationship defined between a set of Major
Objectives for a MOM model and the Major Criteria which need to be
addressed by any MOM model.

As a result of the various specialist studies carried out in the GAP MOM study
many issues were identified and expressed as Key Criteria. In total 64 such
Key Criteria were identified and these are described in 4.3.

These Key Criteria were then assessed and divided into two categories:
. Relevant Key Criteria which should be used to evaluate MOM models
. Corﬁmon Key Criteria which any MOM model must address

In total 37 Relevant Key Criteria were identified. These are indicated in 4.3
and fully discussed in 4.4. The remaining 27 were classified as Common Key
Criteria. These are also indicated in 4.3 and fully discussed in 4.5.

These 37 Relevant Key Criteria, arising from studies in different disciplines,
were then reviewed. Some specialists had identified broadly similar issues and
there was a degree of similarity and overlap between certain criteria. Therefore
they were rationalised and reduced to a total of 22 Key Evaluation Criteria
which represent the full range of criteria for evaluating the MOM models. This
process of rationalisation is described further in 4.6.

The final list of 22 Key Evaluation Criteria is carried forward to Chapter 5
where the process of model evaluation is described.

Issues and Responses Arising from Study Workshop
Introduction

A significant contribution to identification of the main issues to be taken into
account in developing the MOM model was provided by participants to a two
day Workshop conducted in Sanliurfa in December 1993. The Workshop was
attended by 86 participants from government agencies, academic institutions
and other interested organisations who were presented with the consultant's
initial findings in terms of objectives, issues and potential models.

The participants were then formed into discussion groups for detailed study of
particular matters raised by the consultant. These discussions were carried out
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4.2.2

423

in three working sessions during which each group considered a separate
topic. In some cases the same topic, or different aspects of it, were considered
by more than one group. At the end of each discussion period the group leader
reported the major findings in plenary session to all participants. The main
points raised by the groups are summarised below under their broad topic
headings. The comments and matters raised during the Workshop have been
taken into account in the formulation of this report.

Farmer
(a)
(b)

(c)

Farmer

(@)

(@

(h)

(i)
@

Participation in Irrigation Management
Motivation can be increased by more dissemination of information.

Actual ownership of infrastructure should be passed to users as soon
as the law allows.

Participation to be encouraged from the beginning and to be sustained.
Training

The objective of farmer training is seen as being: to increase
productivity through better water utilisation, plant protection and land

utilisation.

The training process should be to identify the requirements and skill
gaps and then train to meet these specific needs.

There needs to be a dynamic relationship between research and
training which may be fostered through a central institution responsible
for co-ordinating both functions.

Information dissemination is important and organisational
arrangements to achieve this need to be strengthened.

Training should cover the full range of skills and knowledge required
for agricultural production and system O&M as well as technological

issues.

Farmers' organisations should become more directly involved in
extension activities.

Literacy needs to be improved particularly among women.

Training should start as soon as possible utilising existing capability to
the fullest.

Training is a continuous process not simply "one off".

A central training co-ordination institution should be considered.
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424

425

(k)
U]

Initial concentration should be on trainers and lead farmers.

Demonstrations in pilot areas are important. The areas must reflect the
full range of conditions in the GAP area.

Water Charging Policy and Practice

(a)

(b)

()

(d)

(@)

(h)

The objectives of water charging policy should be to encourage water
use efficiency and cost recovery. Incentives should be available to
encourage good practice.

The principle needs to be explained to farmers that water charges are
related to the cost of providing the service rather than sale of the
actual water. Users should be fully informed of the components of the
charges.

The recovery of investment cost should be made at the time it is
incurred and not devalued by inflation.

The point of contact for collection of water charges from users should
be the water user group leader.

Drainage charges should be included as part of water charge. Charges
should be set on an individual scheme basis.

Sanctions should be available. Fines should be applied for late
payment.

At least part of the water charge should be paid before the start of the
irrigation season.

A volumetric basis of charging is preferred but it must be practicable.

Monitoring and Evaluation

(@)

(d)

Items to be monitored and evaluated should include: levels of service
and observance of the obligations of both parties (supplier and
customer); physical performance in relation to objectives; quality and
quantity of resources; social, cultural and economic trends.

Monitoring and evaluation should be implemented by an impartial
organisation.

Financing of monitoring and evaluation from a central government
source is preferred.

Supplier and user should also monitor their own performance.
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4.26

427

428

42.9

Legal Provisions

(a)
(b)

(c)

(d)
(e)

Existing laws should be used to the best effect possible.

Where existing laws require amendment this should be carried out for
early implementation.

The longer term goal is to have well drafted, practicable and
implementable new laws.

Legal sanctions are required and loopholes should be plugged.

Legal provisions are required to cover the needs of monitoring and
evaluation.

Water Measurement

C)

(b)

(©
(d)

Flow measurement should be implemented at all levels from source to
point of use with particular emphasis at the latter.

The means of measurement will vary with the method of water
application. For pressurised water it is straight forward while surface
irrigation it may be more difficult.

Measurement of return flows to drains should be considered.

Water measurement should be included in the training programme for
farmers in the pilot areas.

Maximising System Efficiency

(a)

(b)

Government plant and equipment should be transferred to the private
sector (contractors) to improve utilisation rates.

The introduction of more efficient distribution systems, such as low
pressure buried pipes, needs promotion where it is technically feasibie
and acceptable to farmers.

Compatibility of Infrastructure with Social Structure

(@)

(b)

(©)

Surveys should be undertaken to ensure social factors are considered
at the planning and design stage even if it entails an additional cost.

Farmers generally prefer land consolidation but the time required for
implementation can be a constraint.

The Heritage Law sometimes leads to land fragmentation, small
holding sizes and inefficient production. The legal minimum holding
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4.2.10

4.3

sizes should be reviewed. On the other hand, land fragmentation fnay
also occur due to farmer preference.

Distribution System Design to be Based on Operating Rules

(a) Studies need to be undertaken at the start of scheme planning to
determine realistic irrigation requirements and scheduling.

(b) Provision for water measurement should be included.

(c) Improved co-ordination is required between users, government
agencies and scheme designers.

(d) Irrigation system design should be as simple as practicable while
providing the necessary degree of control.

Key Criteria Developed from Issues Identified During the Study

A comprehensive list of 64 Key Criteria has been prepared directly from the
consultant’s technical discussion papers and various related studies and these
are listed in Table B4.1. An indicative assessment of whether each Key
Criterion is Common (C) or Relevant (R) to model selection is shown in the
right hand column of this table. In 1.2.8 the concepts of "Common" and
"Relevant" criteria are explained with respect to the model selection process.
In summary 27 of the Key Criteria are assessed as "Common" and 37 as
"Relevant”. The rationale for this assessment is discussed in detail for each
criterion in 4.4 and 4.5.
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TABLE B4.1
ASSESSMENT OF KEY CRITERIA AS COMMON OR RELEVANT

No CRITERION RELEVANCE TO
MODEL SELEC-
TION *
FINANCIAL AND ECONOMIC CRITERIA
1 Value of agricultural benefits is maximised R
2 Cost of management, operation and maintenance is minimised R
3 Financial autonomy is provided. R
4 Government investment is protected. R
5 Famers are able to pay water charges after paying the cost of inputs. C
6 O&M cost can be fully recovered. : R
7 Contributions to investment cost can be collected in the long term R
8 Water can be charged for on a volumetric basis. R
g Credit is available for farmers c
10 Farmers can market their production C
AGRONOMIC CRITERIA
1 Model allows flexibility in development of cropping patterns. C
12 | Agricultural research can be farmer oriented and respond rapidly to needs. c
TECHNICAL CRITERIA
13 System operation must be compatible with design. C
14 Maintenance can be performed to acceptable standard at all levels. R
15 Canal and drainage designs are adequate for service delivery c
16 Sufficient technical expertise is available at each level relative to system complexity R
17 System infrastructure is flexible to permit variable water demands. c
18 | Water flow measurement facilities are available and appropriate. c
19 System design is appropriate for soil characteristics and topography. C
20 Design minimises need for land consolidation. C
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No CRITERION RELEVANCE TO
MODEL SELEC-
TION *

WATER RESQURCE AVAILABILITY CRITERIA

21 Demand can be managed to optimise available water resources. R

22 Method of water application is efficient. Cc

23 | Water delivery system is efficient and can be operated effectively. (o

24 Water measurement can be implemented. R

25 Re-use of water can be managed as part of total resources. C
LEGAL CRITERIA

26 Existing legislation and procedures are suitable. R

27 Ease of introduction of new enabling legislation. R

28 Legal status of water user groups,-however constituted, is clearly established. C

29 The need for legal recourse is minimised. R

30 Water rights of project are secure. (o]

31 Water rights of farmers are clear o]

32 Legal procedures, including penalties and sanctions, can be enforced. R

33 Land tenure rights of farmers are clear. C
POLITICAL CRITERIA

34 Political support is likely for structure and financial implications. R
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No CRITERION RELEVANCE TO
MODEL SELEC-
TION *
INSTITUTIONAL CRITERIA
35 Existing institutional structures are adequate or require minimum change. C
36 | Objectives and responsibiities of each management level are clear Cc
37 | Management skills are available and adequate at each level. R
38 | Communication processes between different levels are clearly established. R
39 | Coordination between different agencies can be achieved readily. R
40 | Management structures are sufficiently flexible to respond to farmer demand. R
41 Management structures can respond to technological change. R
42 | Farmer training and extension requirements can be met. Cc
43 Management structure promotes farmer group autonomy and devolvement of responsi- R
bility.
44 | Management structure allows enforcement of appropriate legal sanctions. R
45 Management §tructure allows flexibility for formation of farmer groups. R
46 Management structure promotes accountability at each management level. R
47 | The management structure allows water distribution and collection of charges to occur R
close to the farmer level.
48 | The management structure promotes equitable water distribution. R
49 The management structure promotes the concept of supplier/customer relationship at all R
levels.
50 The management organisation accommodates monitoring and evaluation of perform- R
ance.
ENVIRONMENTAL CRITERIA
51 Adverse effects on human health are minimised. R
52 | Adverse effects leading to land degradation are minimised. R
53 | Adverse ecological effects are minimised C
54 Adverse effects on hydrology are minimised Cc
55 Safety risks to life and property are minimised c
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(a) - Understanding of farmer role.

(b) Willingness to participate in self generated WUGs and comply
with rules.

(c) Willingness to pay water charges.

(d) Willingness to maintain tertiary system,

(e) Willingness to be trained.

(6] Farmer confidence in the economic benefit of the structure.

(@) Feeling of ownership of their system.

No CRITERION RELEVANCE TO
MODEL SELEC-
TION *
SOCIOLOGICAL CRITERIA
56 Management structure is compatible with land tenure particularly for tenants and share R
farmers.
57 Tertiary management organisations are compatible with social structures. R
58 Community has positive aftitude to development and change. (o}
59 Management structures are socially acceptable. R
FARMER INVOLVEMENT CRITERIA
60 Farmer participation is maximised consistent with capability. R
61 Availability and suitability of key or Ieadﬁeﬂr farmers. Cc
62 Farmers have sufficient information of irigation methods and technology. Cc
63 Farmers are trained and have the capacity to respond to new techniques. Cc
64 Farmers are willing to accept the structure and obligations. Factors include: R

* R = Relevant Criterion, C = Common Criterion

B43




SECTION B

4.4

Key Criteria Relevant to MOM Management Model Evaluation

In this section the 37 Key Criteria identified as relevant to model selection are
discussed individually together with the rationale for classifying them as
relevant.

Some of these criteria in fact overlap with each other, or at least express a
common principle. Accordingly after the detailed discussion of each one they
will be combined into 22 concise statements which become the Key
Evaluation Criteria to be carried forward for application in Chapter 8. The
number of each criterion corresponds to its number in Table B4.1

Financial and Economic Criteria
No 1 Value of agricultural benefits is maximised.

From both economic and financial viewpoints it is important to maximise the
benefits arising from any project. Although the MOM project is immediately
concerned with improving management and O&M, the end objective is to
increase the value of agricultural production from irrigation projects in the GAP
region. Long term agricultural productivity will be the single most important
measure of success or failure of the irrigation schemes.

Relevance: Given that agricultural production will be sensitive to operation
and maintenance within the irrigation systems, and that the standard of this
could well vary between alternative management models, the benefit to
agricultural production is clearly a relevant criterion for comparing MOM
models. On the other hand although it is possibly one of the most important
single key criteria, a case could be made for ignoring it in model comparison.
This is because it wil only be a reflection of lower level criteria, notably
efficiency of water use and system performance, which have to be included as
relevant issues. Hence it is suggested that agricultural productivity should not
be considered as a primary evaluation criterion. However it is vital that all
lower level criteria on which production benefit is dependant are included in the
final analysis.

No 2 Cost of management, operation and maintenance is minimised.

The alternative MOM models, with potentially different management structures,
levels of devolvement and resource requirements, could have significantly
different resource requirements. The greater the extent to which the O&M
tasks can be passed to the beneficiaries, the lower will be the cost, since they
will, inter alia, use labour more effectively and will not incur unnecessary

- overheads. Hence the lowest cost model will be that which is

. as "lean" as possible consistent with having the ability to perform its
responsibilities effectively, and
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. devolves responsibilities to lower levels to the maximum extent
consistent with capabilities at those levels.

Relevance: It is clear that in comparing any alternatives which have the
same end objective, the costs engendered by these alternatives are relevant
to the selection process. However it is shown elsewhere that while cost
minimisation is relevant to choosing the appropriate MOM model, it is not
sufficiently important to be rated as a primary evaluation criterion. Essentially
this is because although the potential for cost differences between the different
models is significant when examining MOM costs in isolation, it is not that
significant in comparison with potential benefits.

No 3  Financial autonomy is provided.

Financial autonomy of the institutions involved in irrigation operation is a
pre-requisite for improved performance. At present there is no direct linkage in
DSi schemes between higher levels of cost recovery and improved operation
and maintenance, since water charges are absorbed in general revenues.
Under current arrangements, if revenues were to increase dramatically, there
is no assurance of any additional O&M funding. It is important to provide
linkages between the money which an agency spends and performance, and
between revenues collected and service provided.

Studies in a wide range of countries by organisations such as IBRD, Asian
Development Bank and the International Irrigation Management Institute have
found that, where the irrigation agency collects the fees and is able to use
them for O&M, the standard and level of O&M improves. Financial autonomy
increases the possibility for progressive reduction of government subsidy for
operation and maintenance. The alternative is that the operation and
maintenance continues to be dependent upon budget allocations related more
to political considerations rather than to fee collection and operational
performance.

Financial autonomy is a key factor in improved management and operation
and maintenance in the GAP region. If the irrigation agency is run on business
lines, whether or not it is a commercial organisation, in that its budgets depend
upon the collection of water charges, it will have to give full and active
consideration to what its customers need. Its customers (farmers and farmer
groups)) should then be able to make a connection between paying for
services and the quality of service.

Relevance: Given that the degree of financial autonomy possible will
depend upon the type of institution selected, it is an extremely relevant
criterion in selecting the appropriate MOM model. This is one of the most
important criteria against which MOM madels should be judged.
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No 4  Government investment is profected.

A problem in many existing irrigation schemes is that for many years
insufficient resources have been allocated to maintenance. This has led to
either a reduction in efficiency and benefits, and or to the need to undertake
expensive major rehabilitation. Past government investments have thus not
been protected. Itis highly desirable that this experience is not repeated in the
GAP region.

Relevance: Given that the maintenance performance of alternative
management models is likely to vary, the need to protect government capital
investments is highly relevant to the choice of model. However it is considered
that this criterion should not assume primary evaluation criterion status
because it is dependant upon technical and financial criteria to be used in the
final evaluation. Hence protection of investment will be taken fully into account.

No 6 Operation and maintenance cost can be fully recovered.

The full recovery of operation and maintenance cost is important for achieving
financial sustainability of operation and maintenance of the irrigation schemes.
National financial considerations require that the subsidy from government be
reduced and preferably eliminated over time. If operation and maintenance
costs are not recovered, the probability that scheme maintenance will fall
below the required standards increases significantly.

Relevance: The management structure is likely to affect the extent to
which operation and maintenance costs can be recovered. Hence this is a
relevant issue in deciding which model to recommend.

No 7  Contributions to investment cost can be recovered in the long term.

The extent to which capital cost investments should be recovered is not
certain. If all costs are recovered in real terms, the resulting water charges
would severely test the affordability criterion. If the present policy of recovering
costs over a long period continues, based on the original historic costs, the
revenue obtained would be extremely small. Furthermore the recovery of
capital costs is less important than the recovery of operation and maintenance
costs. Nevertheless in principle it is desirable to recover a proportion of the
investment costs from the beneficiaries.

Relevance: The management structure is likely to affect the extent to
which investment costs can be recovered and the matter is relevant to model
selection. However it is not proposed as a primary evaluation criterion since it
is less important than recovering O&M costs and the recovery of O&M cost
criterion embraces any capital cost recovery criterion.
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No 8  Water can be charged on a volumetric basis.

This is a highly desirable requirement for successful irrigation in the GAP
region in the long term. It is necessary to satisfy both equity and efficiency
criteria. The water resources of the region are not unlimited and it is vital that
their use is optimised in order to maximise total benefits. Charging related to a
volumetric basis is the main means of providing farmers with an appropriate
incentive to minimise unnecessary watering. Volumetric charging does not
necessarily depend upen direct physical measurement; for example, the timing
of a known flow rate may suffice. However whether water is measured directly
or indirectly, measurement and billing require certain levels of competence and
management action.

Relevance: Given that the. ability to introduce and enforce volumetric
measurement could well vary between models, it is a relevant criterion for
model assessment.

Technical Criteria
No 14 Maintenance can be performed to an acceptable standard at all levels.

The supply of large quantities of water from source to farm involves various
engineering works ranging from large dams, canals and tunnels to medium
and small canals, pipelines and associated control structures. These works
utilise materials of different strength and durability and all require maintenance
to ensure that the specified performance is achieved throughout their life.

The detailed activities for maintenance depends on many factors including age,
physical condition and nature of the particular works. A well planned
maintenance programme comprises activities which can be classified as:

s Essential which must be carried out immediately to provide service.

. Routine consisting of minor repairs and canal cleaning which resteres
full performance at moderate cost before there is serious loss of
performance.

. Cyclic which are caried out at periodic intervals often related to

seasonal conditions or life expectancy of protective materials.

How well a maintenance programme is carried out has a large influence on the
long term viability of the system infrastructure. However maintenance is also a
large annual cost and it is the one major item which is often deferred, for a
short period at least, in favour of operation and other relatively fixed costs.

Performance of an accepiable standard of maintenance therefore requires

considerable levels of skills, resources and funding. The irrigation agency often
may decide whether to carry out additional maintenance or take the risk of

B47



SECTION B

failure or service deficiency if maintenance is not done.

Relevance: In view of the importance of maintenance to long term viability
and the fact that different management models could result in different
approaches to maintenance, this criterion is very relevant to model selection.

No 16 Sufficient technical expertise is available at each level relative to
system complexity.

The three major components of the irrigation supply system to which sub
models are related are primary, secondary and tertiary canal systems. These
consist of engineering structures of varying levels of complexity requiring
particular skills among the management, supervisory and operating staff.

For the primary and secondary canals there is a need for particular skills and
training in hydraulic principles and water management related to the
conveyance of large water quantities over long distances. For the tertiary
system the canal operational activities are much simpler and there is
considerable emphasis on personal communication skills between operator
and farmers together with a need for knowledge of local canal layouts and
farming practices.

The possible MOM models comprise various combinations of sub models.
Some of the sub models would be relatively large, well staffed and resourced
organisations, while others would be smaller community-based organisations
having low staff numbers sufficient for only relatively simple operations.

Relevance: As the satisfactory operation of the supply system is an
essential feature of any acceptable model and there is the likelihood of
different levels of technical expertise in each potential model, this is a relevant
criterion for model selection.

Water Resource Availability Criteria
No 21 Demand can be managed to optimise available - water- resources.

Making the most effective use of available water will be of crucial importance
to the long term success of irrigation development in GAP. Although possibly
not evident in the early years when water supply will be plentiful, the effective
use of water resources will directly affect the amount of agricultural production
possible in the long term. More effective use will mean larger areas can be
imigated a higher level of agricultural production. This will increase the
likelihood that development will be financially and socially sustainable and
therefore successful.

Given that more efficient use of water resources will lead to increased

agricultural production, the level of agricultural production achieved in the GAP
Region will be sensitive to the effectiveness of the management and operation
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of the distribution systems. The optimum balance between water used and
crops produced also requires effective husbandry at farmer level.

Relevance: Assuming farmers are educated and are therefore aware of
the most effective watering schedules for different crops, the most efficient or
optimum use of water will occur under a management system that allows, as
far as possible, freedom for farmers to obtain water at the optimum time for
crop requirements. A management model that can respond to varying
demands and operate the distribution system with minimum wastage will aliow
optimum use of water resources. This is therefore a highly relevant criterion.

No 24 Water measurement can be implemented.
Accurate water measurement allows good monitoring and evaluation of water
distribution use and efficiency. It creates improved operational control and

provides a means of volumetric charging.

" Relevance: Whether or not water measurement can be implemented has
technical, institutional and social implications:

J Technical: water measurement structures can be included in any
system; this is solely a matter of design, and in this respect is a neutral
issue.

. Institutional: any management organisation will fully utilise

measurement facilities if there is incentive to do so. If the organisation
is financially dependent on revenue based on the quantity of water
supplied, then there is an incentive to implement and improve water
measurement. This would also improve system control and reduce
water losses. In this respect, this is a relevant issue.

. Social: at the tertiary level, the intention for any type of management
unit would be to promote equitable water charging, whether by water
measurement or other means. This would not be affected by the type
of farmer group constituted and is therefore neutral.

The efficient use of water based on good water measurement arising from
financial incentives for management to improve distribution control is vital and
overall this is a relevant criterion.

Legal Criteria

No 26 Existing legislation and procedures are suitable.

A fundamental requirement for establishment of an irrigation organisation
which is to operate as an autonomous business entity is that its legal status

can be clearly defined. This is necessary for all types and sizes of sub models
covering public and private organisations and the community based groups.

B49



SECTION B

Those sub models which are based on existing organisations in Turkey are
established under existing legal frameworks. While such legislation does
provide a basis for additional similar organisations to be constituted, there is a
need for additional and amending legislation to clarify and strengthen certain
procedures. In the case of Irrigation Districts formed to take over management
of former DSI imrigation systems, these are established under a municipalities
law dating back to 1930 which was clearly never intended for this purpose and
limits their scope of operation.

Other sub models involve organisations which are not currently involved in
irigation management in Turkey and may require new legislation or
amendments to existing laws to accommodate them.

Relevance: The availability of enabling legislation is a relevant criterion in
the selection of MOM models as the legal requirements may differ between the
potential sub models.

No 27 Ease of introduction of new enabling legislation.

As indicated in Criterion No 26, it is possible that new legislation might be
required in order to establish the recommended MOM model. A number of
amendments to existing legislation have also been suggested to strengthen the
activities of existing water authorities and these changes could be necessary
or desirable whichever MOM model is selected. An important factor would be
whether enabling legislation could be enacted within an acceptable time.

Relevance: The particular legislation and the nature and extent of
amendment that might be required is different for each sub model. If a
preferred model requires extensive new legislation, then the practicability and
ease with which such legislation might be provided is a relevant issue in the
selection process. If some of the required legal provisions can be achieved by
new regulations which do not need Parliamentary approval then this might be
achieved without undue delay or difficulty.

No 29 The need for legal recourse is minimised.

Legal recourse refers to the process of initiating some form of legal action to
resolve a dispute. Often it causes antagonism between the parties involved.
For an irrigation agency reasons for legal recourse may arise in order to
recover outstanding water charges or penalise persons who steal water or
damage canal works.

For any offences which are contrary to rules and laws of the irrigation system,
it is important that the responsible management agency is prepared to take
appropriate action to rectify the situation if it can find the wrongdoer. This is
important so as not to penalise the majority of farmers who obey the rules.
Experience in Turkey and elsewhere suggests that in many cases such
matters can often be effectively resolved and appropriate sanctions applied at
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the local level by community based groups without the need for formal legal
action in a court. Peer pressure is a significant factor in achieving compliance
within a local community.

On the other hand, larger organisations wusually do not have the same
opportunity to apply informal measures and must resort to formal legal
processes in order to prosecute offenders. This is usually a slow and costly
process.

Relevance: This matter could have different effects in each of the various
sub models and is therefore considered a relevant criterion in the MOM model
selection process.

No 32 Legal procedures, including penalties and sanctions, can be enforced.

It is important in the successful introduction and ongoing management of an
irrigation system that the necessary rules regulating both agency and farmer
operations are put in place. Most desirably these rules should be prepared by,
or in close conjunction with, the farmers and be accepted by them.

For management units formed on community based groups, the development
of such rules can be a relatively straightforward exercise. The fact that the
farmers are directly involved in such rule formation should lead to a high level
of observance. Application of penalties or sanctions, where needed, can be
achieved easily with general community acceptance.

In the case of large scale works and where a large organisation, government
or private, is involved, the process of rules and procedures is much more
formal. Achieving compliance with such laws by staff at the local level may be
difficult and recourse to formal legal action may be the course adopted by such
organisations.

Relevance: The means of legal enforcement could vary between the
different sub models and therefore is a relevant criterion in the process of
model selection.

Political Criteria
No 34 Political suppoit is likely for structure and financial implications.

The development of management models for GAP involves consideration of a
range of economic, agronomic, technical, legal, sociological and other factors.
Matters such as financial autonomy, devolution of power from centralised to
local control, full cost recovery and introduction of the private sector into
irrigation management inevitably bring a political context into the selection and
evaluation process. Itis crucial that there is the political commitment to the
recommended management structure in order to achieve the long term
economic benefits which are expected to follow adoption of a selected model.

B51



SECTION B

This may involve introduction of some measures which are a departure from
traditional practices, such as greater farmer involvement or new financial
arrangements.

Relevance: Political support for the particular institutional structure is a
measure of its overall acceptability to the wider community. In a practical
sense political support will be essential if legislative changes are required to
implement a particular model. As the different models and sub models display
a range of factors which have political implications this is regarded as a very
relevant criterion in the model selection process.

Institutional Criteria
No 37 Management skills are available and adequate at every level.

The realisation of the full agricultural potential of irrigation systems in the GAP
region will be dependent upon the operational performance of the irrigation
institutions involved. This in turn will largely depend upon the numbers and
competence of the staff employed by those agencies. The desirable levels of
management and operation and maintenance can only be achieved if sufficient
competent managerial and technical staff are available at every level of the
model.

Relevance: The ability of alternative institutions to attract and retain staff
of the necessary calibre may vary. This will depend upon their ability to provide
a professionally satisfying environment and to offer terms of employment which
are financially attractive, compared with the alternatives facing potential
recruits. Since this ability will fundamentally affect operational performance, it
is a relevant criterion for model selection.

No 38 Communication processes between different levels are clearly
established.

Given that there will be more than one institution involved in every model, it is
important that at every interface an appropriate relationship is established
between the two parties. Communication processes are an important element,
since inadequate or slow communication would inevitably lead to a reduction in
operational efficiencies. It is particularly important that the communication
between the user groups and their supplier of water is soundly established.
Any shortcomings would reduce the confidence of the farmers in their supplier
and affect future cooperation.

Relevance: Since the communication processes could well depend upon
the type of management structure, this is a relevant criterion.
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No 39 Coordination between different agencies can be achieved readily.

Management of the total irrigation system is an interactive process with an
need for coordinated activities between all public organisations, farmer and
community groups, individual farmers and the private sector. Lack of
coordination between government agencies has been identified as a problem
in the management of existing irrigation systems in Turkey.

The need for coordination of activities such as water supply, agricultural
development, training, extension services, land layout and consolidation must
be taken into account in the development of GAP irrigation management
arrangements. This should be addressed at each level of the management
structures, covering matters of policy development, implementation of supply
and on-farm works, training, research and advice to farmers.

Relevance: There are possibilities for differing approaches to coordination
between the various sub models and therefore this is a relevant criterion in
the selection of the most appropriate model.

No 40 Management structures are sufficiently flexible to respond to farmer
demand.

The agency which supplies water to user groups must also be able to respond
rapidly to the local group needs whether for advice, maintenance support, or
water provision. Failure to do so would have implications for cooperation and
agricultural production.

Relevance: The ability of staff to respond to farmer demands will depend
upon the management structure of the MOM model. Hence this is a relevant
criterion.

No 41 Management structures can respond to technological change.

The management structures initially introduced for GAP will be focused on the
needs of developing irrigated agriculture in areas previously devoted mainly to
dryland farming. Many of the farmers, as well as staff of the irrigation supply
agencies, may have had little or no previous experience of irrigation.

The level of technology applying in the supply systems and on-farm during the
early years will be geared predominantly to the requirements of flood irrigation
application to field crops. The management structures should reflect these re-
guirements.

As the irrigation development becomes more fully established, and farmers
gain experience and confidence in their ability to generate additional income, it
is likely that market and economic conditions may lead to production of higher
value crops. This in turn could result in introduction of higher level technologies
to improve water application efficiency and mest varying water requirements of

B53



SECTION B

specialised crops.

Relevance: Management structures must be adaptable to meet such
changes in response to farmer needs. The different management structures
under consideration have the potential for varying degrees and rates of
response. This criterion is therefore relevant in the selection process of the
model.

No 43 Management structure promotes farmer group autonomy and
devolvement of responsibility.

At the local level a considerable degree of group autonomy is desirable
whereby the farmers’ views and preferences on all aspects of water
management, operation, maintenance and division of the cost between
members, should be respected. This should be limited only where farmer
actions impinge upon other groups or on the environment. This will contribute
to maximising the participation of the beneficiaries which is a pre-requisite for
long term irrigation success. The corresponding requirement is that the overall
management structure of the model promotes rather than hinders user group
autonomy. This requires that the bulk supplier agency views devolvement of
responsibility to local groups positively, and does not try to undermine the
irrigators’ authority over their local system or to dictate to the users, other than
to enforce contracts with those groups.

Relevance: The potential for any model to support community and farmer
involvement, with the resultant enthusiasm for participation in maintenance and
high cost recovery is important in model selection. The extent to which
alternative management models are likely to succeed in targeting the farmer
will, in part, be a question of philosophy. A free enterprise organisation may
better appreciate that farmer behaviour is the key to success than civil service
or engineering dominated organisations. Hence this is a relevant criterion
since the latter type of institutions may not the most appropriate organisations
for dealing directly with user groups. A new institution which is designed to be
"user friendly" is more likely to have the flexibility to focus on farmer
requirements and support devolvement. With a greater degree of
independence from government for organisations operating at the higher levels
of the system it may be easier for them to create the conditions for local group
autonomy and minimise interference in local group management.

No 44 Management structure allows enforcement of appropriate legal
sanctions.

While local groups will be allowed reasonable autonomy, it is important that the
supplier is able to enforce sanctions whenever a group fails to meset its
obligations. Given the time delay between inadequate maintenance and its full
effects becoming apparent, it is possible that some farmers could neglect their
maintenance responsibilities, unless some form of sanctions is built into the
system and rigorously enforced. If sanctions cannot be effectively enforced,
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the whole basis of contractual arrangements on which any sound model should
be founded would collapse. The immediate effect would be financial, but in the
longer term maintenance would deteriorate.

Within the tertiary level system greater levels of adherence to such obligations
are most likely to be achieved where there is a community based group
responsible for developing the local rules and enforcing them.

Relevance: While the ability of the management structure to enforce
sanctions will in part depend upon factors outside its control, both the will and
ability to enforce unpopular measures are likely to differ between institutions.
Hence this criterion is highly relevant.

No 45 Management structure allows flexibility for formation of appropriate
farmer groups.

It is desirable that the farmers themselves should largely decide upon the local
management arrangements which they feel suit their particular needs. The
logical conclusion is that at the tertiary level, the appropriate solution will be a
mix of a number of the alternative arrangements. Hence it is important that the
management structure is sufficiently flexible that it is able to accommodate this
requirement.

Relevance: While all management structures will contain a degree of
flexibility, this requirement means that the necessary level of flexibility will be
higher than is often built into irrigation operation, and is a relevant criterion.

No 46 Management structure promotes accountability at each management
level.

Accountability of all elements of the management structure is vital for long term
success. The key elements include:

. the major institutions to Government: whatever the level of
autonomy enjoyed by these institutions, they are, to a greater or lesser
degree, stil responsible to government. Even if a private company is
involved it would still have to abide, and been seen to abide, by certain
regulations.

. the supplier agency to the farmers: this element is absent today in
the existing GAP irrigation schemes.

. user group management to members: the absence of accountability
would encourage inefficiency and inequity.

Relevance: Given the influence of accountability on efficiency, and the

probability that accountability will partly depend upon the particular
management structure selected, this is a relevant criterion.
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No 47 Management stucture allows water distribution and collection of
charges to occur close to the farmer level.

A pre-requisite of irrigation success is that farmers identify with the systems
and not only are, but feel, involved. The closer to the farmer level that water
distribution and water charge collection occur, the more likely farmers are to
feel that they are full participants.

Relevance: Since the distance which these activities take place from the
farmer will be related to the selected model, this is a relevant criterion.
However given that distance is integrally related to the level of devolvement,
this criterion is also closely related to Criterion No 43.

No 48 The management structure promotes equitable water distribution.

Equitable water distribution refers to the sharing or allocation of available water
resources among all farmers within a supply system in accordance with their
legal or established right to that water.

This issue is seen as one that mainly concerns the distribution or tertiary part
of the system and in particular how it is managed and operated. Factors that
bear directly on the attainment of equity include:

. the existence of system rules which are known clearly by both farmers
and operators

. the adherence to those rules in actual water supply operation

. confidence by farmers that the system operators are applying the rules
fairly without undue favour or penalty to individuals.

Relevance: This is an important criterion which is relevant in the selection
process at the tertiary level where the different sub models may have varying
capacity to achieve equity.

No 49 The management structure promotes the concept of supplier/customer
relationship at all levels.

A basic requirement of all the MOM models should be that at each interface
between two organisations, where one is receiving water from the other, the
recipient should be considered as a "customer”" of the one supplying the water.
This should apply throughout the system, both where a large institution such
an irrigation agency is supplied by DSI and at the other end of the system
where water is being supplied to a small group of farmers.

Both parties in the customer/supplier relationship should know in advance what

to expect of the other, and what is expected by the other of itself. Hence firm
contractual arrangements between the supplier and users are required. All
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customers should be able to expect a defined level of service. Hence the
supplier would have to guarantee certain deliveries, at a certain rate and
possibly provide compensation if it failed to meet its contractual obligations.
The agreement might also cover the provision of additional supplies, if and
when they are available, possibly at a different rate. The rules governing the
service would have to be spelled out clearly: for example, on how the supplier
would ration water to its various customers when it is unable to meet all the
demands placed upon it. The contractual obligations on the user groups would
centre on meeting their financial obligation to pay the water charges and could
also cover their maintenance obligations.

The contract could indicate the nature of sanctions that might be applied for
non performance. A customer/supplier relationship at the point of water
passing to tertiary groups complements farmer group autonomy. If this
approach is adopted and is successful, great progress will have been achieved
towards sustainability. If the approach is not successful, the monitoring and
evaluation system should be used to investigate the reasons and propose
appropriate modifications.

Relevance: While it is probable that all the existing or proposed agencies
should be able to enter successfully into supplier/customer relationships,
particularly at the higher levels of the system, there could be differences in the
manner in which they treat farmers groups as customers. An authority or
company could be specifically tailored to this function. Hence this criterion is
relevant for MOM model selection.

No 50 The management organisation accommodates monitoring and
evaluation of performance.

In order to test the effectiveness of any organisation in carrying out its
functions, it is necessary to have some form of monitoring and evaluation
system. This is highly desirable in order for the organisation to be properly
accountable for its actions.

For large organisations it is usual to have a formal Monitering and Evaluation
(M&E) system which measures actual achievement against a number of
quantifiable performance indicators expressed in terms of key objectives. For
smaller organisations the system may be simpler but should foliow the same
principles as for large agencies.

Relevance: This is a requirement that applies to all models and sub
models. However the extent to which each can accommodate M&E varies,
particularly between existing and proposed organisations, and therefore this
criterion is relevant for the purpose of model selection.
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Environmental Criteria
No 51 Adverse effects on human health are minimised.

Imigation can exacerbate health problems due principally to diseases
associated with water-borne vectors, sanitation and drinking water supply.
Malaria is the most serious water-borne disease which is likely to occur in the
GAP region. The form of malaria most likely to occur is not a fatal variety but
causes illness, loss of employment and places a strain on the social and
health care services. Reasons for malaria outbreaks in irrigated areas include:

. the creation of habitats suitable for mosquitoes usually resulting from
poor operation and maintenance, such as: drainage ditches full of
water due to high groundwater and weeds; pools of water from tertiary
canal leakages and siphons in fields; borrow pits; roadside ditches

. migrant workers pitching camp or sleeping outside close to the fields
and hence close to the mosquitoes

: overuse of chemicals leading to mosquitoes developing resistance.

The control of mosquito breeding sites is the main mechanism for reducing the
risk of malaria. This should be done by avoiding the creation of standing water
and requires good drainage, regular weed clearance, rapid repairs of leakages,
and adopting irrigation methods which do not result in standing water such as
sprinklers or drip irigation.

Schistosomiasis infection is also possible because the snails that transmit the
disease are already found in Ceylanpinar. The snails would be able to breed in
drainage channels. At present schistosomiasis is not a problem.

Diarrhoeal diseases are common in the GAP Region and associated with
unwholesome water and sanitation problems. This problem could worsen if,
for example:

. people take water from the canals or drainage ditches (especially
migrant workers who do not have access to proper water supply)

. the groundwater drinking water supply is contaminated by return flow
off the agricuitural fields.

Many of these issues can be resolved by technical, social, institutional (health
care services) and infrastructural development. The characteristics which
would favour a particular MOM model from the health viewpoint include
mechanisms to that ensure regular and efficient maintenance is performed and
mechanisms to prevent overuse of water. Technical measures to reduce
breeding sites include mechanisms to prevent standing water, such as
sprinkler and drip application, drainage provision, and mechanisms to avoid
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overproduction of crops with high water use.

Relevance: In terms of MOM models the most important criterion is the
need to restrict the habitats for disease vectors as this is tied very closely to
having a management structure in which water use efficiency and maintenance
are stringently applied. The capacity for achieving these can vary between the
models and therefore this is relevant to model selection.

No 52 Adverse effects leading to land degradation are minimised.
Agricultural development is dependant upon making the most of the natural

resources available. One important resource is the soil. The productivity of the
soil can be affected by:

. its removal by erosive forces

. agricultural practices destroying its structure

. addition of pollutants effecting its properties

. poor management of other inputs (eg water quality) required to sustain
crop growth

The occurrence of any one or combination of the above factors will lead to
land degradation.

Relevance:  The farmers are directly responsible for managing the scil and
this is a common factor to any model. However their attitude to how they
manage the soil is dictated by the MOM hierarchy above them. Also the
interests and responsibilities of the MOM model selected will influence the
inputs the management agencies put into:

. land preparation to reduce the soil erosion potential
. matching the irrigation system to the land conditions
. maintaining a good quality of water supply

. supplying water as and when required by the farmers
sub-surface drainage to reduce water table levels

The matter of land degradation is therefore one which is a relevant criterion in
the selection of a MOM model.

Sociological Criteria

No 56 Management structure is compatible with land tenure particularly for
tenants and share farmers.

There is a large number of landless farmers in the GAP region, up to 42% in
the areas studied in the socio-economic survey based on 1991 Agricultural
Survey figures. There are also areas where there is ambiguity in land titles,
where there is no clear title or where no cadastral surveys are available.
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Many lands are legally owned by absentee landholders and are farmed, legally
or not, by itinerant workers, tenants or sharefarmers. Obviously the
preponderance of different classes of tenure among farmers will have a
significant effect on attitudes to capital investment, formation of groups and the
long term management of particular schemes.

Relevance:  This issue is of particular importance in the development of
management at the tertiary level and, due to the different degrees and nature
of farmer involvement in the various sub models, this criterion is relevant to
the process of model selection.

No 57 Tertiary management organisations are compatible with social
structures.

The socio-economic survey indicates that the only major linkage of the farming
communities is within their own village and there are generally no other
organised groupings. In most cases the community is focused on the village
headman as leader and spokesman.

The large scale irrigation canal systems that have already been designed
and/or installed in the Urfa-Harran area encompass many villages and thereby
cut across the only established social groupings. This is going to be a very
important issue in developing coordinated management of water conveyance
and distribution over such a wide area.

Relevance: This is a key criterion in developing appropriate and workable
management arrangements and, as the potential sub models
indicate different possible structures at the village level, this
criterion is regarded as very relevant in model selection.

No 89 Management structures are socially acceptable.

This issue is very similar to Criterion No §7 above and the same comments
apply.

Relevance: This criterion is very relevant to the model selection process
as the various sub models offer structures which vary in their
effect on social structures and therefore acceptability.

Farmer Involvement Criteria

No 60 Farmer participation is maximised consistent with capability.

The farmer at grass roots level is the key to success of the irrigation

programme and he must feature at the centre of all activities as the end

purchaser of water for irrigation purposes for crop production.

Farmers will participate in the irrigation programme if they perceive that it will
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produce financial and economic benefits. Their successful participation will
also depend on capability in being able to carry out the necessary irrigation-
related works, operations, and husbandry at farm operation level. The level of
capability will vary from farmer to farmer, and some will be highly proficient
and others less so. The level of this capability will not directly affect the way in
which the irrigation programme will operate, but it will affect the level of farm
productivity and subsequent profit, and overall prosperity of the region.

It will be necessary to raise the capability level of farmers in irigation
agronomy and operation, and this will be carried out in a number of ways
mentioned above. In addition farmers will also learn from experienced irrigation
practitioners in the area and from lead farmers.

The overall success of the irrigation programme will depend upon maximum
farmer participation, to ensure full use of water supply consistent with assured
delivery. Full farmer participation will also reduce the overhead costs per
farmer if full participation is achieved, thus spreading the cost more evenly
among the community of irrigators.

Relevance: The extent of direct farmer participation can vary between the
potential sub models and models and therefore this issue is very relevant to
the selection process.

No 64 Farmers are willing to accept the structure and obligations.

The success or otherwise of the MOM model depends on the willingness or
otherwise of the farmer to respond positively to the developments proposed.
Unless there is acceptance by the farmer community of the need for a role in
management and organisation at the local level, whichever MOM model is
adopted is likely to fail. The farmers’ participation in the process must be seen
as a partnership in which they carry out certain responsibilities and duties as
equal partners with the water supply agency. This partnership must be
recognised by the water supply agency, supported by the Government, and be
backed up by the necessary legal safeguards to ensure that it is a recognised
entity.

Some particular aspects of farmer willingness are discussed as follows:

. Understanding of farmer role
If farmers are to play a part in the process they must understand what
is required of them, their responsibilities, duties, and the obligations of

the water supply agency in delivering the water to the distribution point
where the user group takes over its role.

B61



SECTION B

Willingness to participate in self-generated WUGs and comply with
rules

One of the potential sub models is a Water User Group (WUG) self
generated by the farmers. A feature of this model is that if farmers
wish to receive water, they must belong to a WUG. Those who do not
participate will not be able to irrigate their land. In becoming members
of a group they must be willing to pay the required water charges and
carry out the necessary maintenance of the tertiary structures. In
addition, each farmer will have a say in the devising of the rules and
regulations that will govern the operation of the WUG. Such rules
should reflect the needs of the members in being able to control the
use of water, regulate the actions of members and set water charges.

Willingness to pay water charges

The basic premise of all the models is that fair water charges must be
borne by the end user. If the farmer is willing to pay the price for
water to irrigate his land, increase his production, and thus increase his
profitability, then the overall objective of the MOM model will be met in
that sufficient funds will be raised to cover operation and maintenance
costs of the system.

Willingness to maintain tertiary system

In several of the tertiary sub models, the farming community would
effectively become the owner of the tertiary system of water
distribution. In other models the farmers would also be expected to
maintain tertiary canals even if they do not legally own them. It is
highly desirable that the group realises that it is in its own interests to
carry out the necessary maintenance works.

Willingness to be trained

The introduction of any new system requires that the people concerned
understand how it has to be operated. This requires a training input to
ensure that the members understand the technical aspects of operating
a water supply system, together with the agronomic factors involved in
growing irrigated crops. They also need assistance in forming the
appropriate sub model. Farmers must, therefore, be willing to receive
instruction in these areas. The extent of training required will vary
according to the farmers' knowledge and experience and the extent to
which they are involved in system O&M.

Farmer confidence in the economic benefit of the structure

Farmers must feel that their involvement in the scheme will produce
benefits ultimately. If such confidence is lacking it will be difficult to
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4.5

persuade them to participate fully. An understanding of the many
factors involved in the process of group formation, the level of the
farmer’s involvement, his feeling of belonging to the group and being
committed to its complete success are all necessary components of
confidence building. Within any group, the farmer must feel that he is
in command of the situation jointly with his neighbours, and that orders
from above are not going to render local control inoperative, especially
where farmers are investing personal and financial capital in the
eventual success of the scheme.

. Feeling of ownership of the system

It is desirable for farmers to understand that the tertiary system
belongs to them and it requires care and attention. This ensures that
damage is minimised, is repaired quickly when it occurs and that those
damaging the system are made responsible for the repairs. In this
way, every member of the group has an interest in making sure that
each portion of the system is operational and that if any part fails it will
reduce the supply of water and deprive some members of irrigation
water. Each member is effectively a monitor of the system and of
each other member's behaviour.

Relevance: The question of farmer willingness and acceptance of the
proposed management structure is a most important part of the whole imrigation
process, and seeks to address the weaknesses of present system of irrigation
management. This criterion is therefore very relevant to the model selection
process as many factors in the different sub models are likely to provoke
different reactions from the farmer viewpoint.

Key Criteria Common to any MOM Management Model

In this section each key criterion identified as Common to the model evaluation
process is discussed and the rationale for this assessment is explained.

Financial and Economic Criteria
No 5 Farmers are able to pay water charges after paying the cost of inputs

It is important that farmers can afford to pay the water charges after meeting
their other production costs for two reasons. Firstly one of the key objectives of
irrigation development in the GAP region is to benefit the farmers in the region.
If too high a proportion of their increased production is levied as water rates,
this objective will not be met. Secondly a high level of farmer cooperation for
the project is a pre-condition for project success. If they are not able to retain
the major part of the benefits, their enthusiasm for the project will diminish.

Relevance: While water charge affordability is a key issue in planning the
MOM project it is not directly relevant to the choice of MOM model, since it is
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a consideration which is common to all alternatives. It is therefore classed as
common.

No 9 Credit is available for farmers

It is desirable that farmers are able to take maximum advantage of the
opportunities offered by irrigation water and to do this they need sufficient
seasonal capital to purchase the desirable level of inputs, and in some cases
longer term capital for on-farm investments.

Relevance: While this is an important issue when considering irrigation
development in the region, it has less relevance in determining the appropriate
MOM model. The effect is similar whichever model is being considered and it
is therefore classified as common.

No 10 Farmers can market their production

It'is important that farmers are able to sell their production at a reasonable
price. Given the identified constraints in market infrastructure in the region, this
means that they will only be able to grow very limited areas of some potentially
profitable crops in the immediate future. If this constraint is to be. overcome,
marketing investments will be required.

Relevance: Since this is an issue which is similar under all models, and does
not impinge upon model choice, it is classified as common in the context of
model selection.

Agronomic Criteria
No 11 Model allows flexibility in development of cropping patterns

Several different cropping patterns have been identified in the previous studies.
There are five cropping patterns suggested or projected for the region in order
to provide the most efficient use of water technically and economically. One
crop pattern was suggested in the GAP Master Plan and the other four are
projections for the years 1995, 2000, 2005 and 2010 stated in the "Agricultural
Marketing and Crop Pattern” study.

These are projections however, and it does not necessarily mean that any one
of them will be the actual pattern, but they do show that there must be a
balance among the crops to achieve the most efficient use of water. Whichever
model is selected, application and development of cropping patterns must
involve farmer training, extension and establishment of strong links between
the research and extension organisations.

Relevance: The selection of a model would not affect the application and
development of cropping patterns in the region and this is therefore common
to all models.
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No 12 Agricultural research can be farmer oriented and respond quickly to
needs

The farmer, as the key factor of the success of an irrigation design, must have
the necessary information on irrigation and agronomy. This information must
be created by agricultural research and go to farmers via extension. Similarly,
the problems of the farmers must go to research to be solved and then the
findings communicated by extension. In order to establish this two way
process, agricultural research must be farmer oriented and respond rapidly to
needs.

The establishment of a farmer oriented approach in agricultural research could
be achieved by the establishment of strong links between research and the
extension. The development of a system of extension and research which is
farmer driven, rather than State or institutionally driven, through the means of
private commercialised advisers and consultants to farmers, may be a
possibility over time and as irrigation farmers become more sophisticated.

Relevance: This- issue is common in all models.
Technical Criteria
No 13 System operation must be compatible with design.

The irrigation supply system is designed to deliver a predetermined level of
water demand through the carrier and distribution canals from water source to
each farm. The management system introduced must be capable of carrying
out operation of the supply system in accordance with the procedures
assumed by the system designer.

Relevance: The requirement for compatibiity between actual system
operation and design basis is an important feature in all
potential MOM models. However in the evaluation process
leading to selection of a preferred model this issue is judged to
be common as it is unlikely that there will be discernible
differences between the models.

No 15 Canal and drainage designs are adequate for service delivery

The supply and drainage carrier systems, together with their associated on
farm works, are designed to meet an assumed level of service. The technical
adequacy of the infrastructure designs is an important factor in the
achievement of the planned level of agricultural production.

Relevance: Adequate design is a basic- requirement of the irrigation
infrastructure regardless of the management model which is adopted. This
factor is not a variable one as far as the different models are concemned and
therefore it is judged to be common.
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No 17 System infrastructure is flexible to permit variable water demands

It is desirable that the irrigation supply systems be flexible to be able to react
to meet changing conditions from those assumed by the system designer.
Such changes can arise due to a variety of economic, technical, physical and
social causes during the life of the project.

Relevance: The need for flexibility in the technical sense is a common
issue as far as the selection of MOM models is concerned as the requirement
applies equally to all models. However the matter of management flexibility,
which would accommodate the implementation of technical flexibility, is
relevant in model selection and is covered by another criterion.

No 18 Water flow measurement facilities are available and appropriate.

This criterion embodies the concept that maximum water use efficiency, in this
case having the facilities available to measure and monitor water distribution
and use, can assist maximising water use efficiency and hence agricultural
production.

Relevance: This matter is highly important but not relevant to the decision
between one management model and another. The fundamental question is
whether or not the incentives exist for the management organisation to use the
measurement facilities provided, and this is covered under another criterion. As
a common issue, it is vital that appropriate flow measurement facilities are
incorporated in any model design.

No 19 System design is appropriate to soil characteristics and topography.

The method of irrigation application should be adapted to the land and soil
conditions. lrrigation design should therefore take into account matters such

as:

. soil infiltration rates
soil texture which affects channel flow rates and potential for erosion
soil depth which affects the amount of land grading possible

. general topography which affects choice between surface, overhead or
drip irrigation

$ degree of land slope which affects alignment of irrigation furrows,

length of border strip etc.

If the design of the irrigation system is appropriate to these conditions then:

J efficiency of water use will be possible
. maintenance of the system will be improved
3 management of field irrigation will be easier

Relevance: Irrespective of which MOM model is selected, the design
decision on the method of irrigation most appropriate for a particular project
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area will have already been taken. If the design is compatible with the soil and
topographic conditions, then there is more flexibility to make adjustments
during the operation of the project to adapt to changing conditions. This is
common irrespective of which MOM model is used.

The benefits to be realised from proper project design will be to the direct
advantage of the farmers. As the farmers are directly responsible for managing
the field irrigation then this is also common to any model.

No 20 Design minimises need for land consolidation

At present the normal practice in the implementation of a new irrigation project
is to reallocate land among the farmers so as to fit in with the irrigation system
layout. Knowledge of the farm ownership boundaries by the design team
before the designs are finalised would enable the canal and drain alignments
to be positioned wherever practicable along existing property boundaries. This
could minimise the number of boundary changes required and make land
consolidation easier where it is still necessary. This would also reduce possible
conflicts between farmers and help them maintain a good disposition towards
the new irrigation system management. However in some circumstances it
could make the design process more complex and increase the distribution
system costs.

Liaison is required between the irrigation management agency, system
designers and GDARef which is responsible for land consolidation within the
project areas. Parcellation maps should be obtained for all areas before
designs are finalised.

Relevance: The benefits to be derived from land consolidation will be
applicable to all MOM models. The decision on how to fit the irrigation
infrastructure into the existing farmer boundary network would normally be
taken before a MOM model is selected. This issue is therefore common to all
models.

Water Resource Availability Criteria
No 22 Method of water application is efficient

As with the matter of optimum management of water resources, the efficient
use of water at the field level will allow larger areas of land to be irrigated
thereby promoting greater agricultural production. Additionally, more efficient
application of water wil minimise potentially adverse environmental impacts
such as soil salinisation and the spread of human health problems.

Relevance: It could be argued that promoting higher water use efficiency at
the field level will be most effectively encouraged by the implementation of
realistic water charges accompanied by an effective collection mechanism.
Although water charging policy and procedures are certainly linked to the type
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of model selected, any model must promote, through an appropriate and
effective extension service, the educaton of farmers in efficient water
management practices. This criterion is therefore judged to be a common
one in terms of model selection.

No 23 Water delivery system is efficient and can be operated effectively
A delivery system is deemed to be efficient if it:

. is based on the best possible design to minimise seepage and
evaporation losses

. has the hydraulic capacity to deliver water in response to demand

. can be operated effectively with appropriate storage and control
structures provided so that spilage and rejection losses are
minimised.

An efficient system should result in the minimisation of water losses, and
hence maximisation of water for irrigation of land under command and
therefore agricultural production.

Relevance: Although in part related to the operation and management of the
system, efficiency is fundamentally a technical issue requiring that, for any
system, the design must accord with the planned method of operation. This is
a commeon criterion to all models.

No 25 Re-use of water can be managed as part of total resources

This issue again embodies the concept that maximising water use efficiency
leads to maximum agricultural production. Whether or not excess irigation
water can physically be re-used is directly related to the foresight of the
designer and the infrastructure provided to allow this to be achieved.

Relevance:  Whether or not any organisation will seek to manage a system
so as to maximise water re-use depends upon incentive. At times of water
shortage, DSI has historically constructed new works to capture drainage water
for re-use. In times of plenty, it is not certain that any one type of organisation
would manage re-use of water any better than another. This is therefore
judged to be a common criterion. What is certain is that provision for re-use
should be incorporated in system design with clear operational policies and
guidelines for its use.
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Legal Criteria

No 28 Legal status of water user groups, however constituted, is clearly
eslablished

The potential MOM sub models under consideration comprise a number of
groups whose membership would be based on the fact that they consist of all
farmers in a defined area of the water supply system. Effective management at
the local level of such groups is largely dependent on community commitment
and interaction between all the farmers concerned on matters such as water
allocation, canal cleaning, setting and collection of water charges, dispute
resolution and application of penalties and sanctions.

While water user groups can and do perform many activities in a relatively
informal manner, their operations and autonomy are severely limited if they do
not have a defined and clearly established legal basis. This is vital if such a
group is to have full autonomy and control over infrastructure and property.
The DSI irrigation groups and irrigation districts are examples of existing
bodies whose operational scope is restricted by the limitations of their legal

status.

Relevance: The requirement to have a clearly established legal basis for
any group applies equally to all sub models and is therefore a common
criterion .

No 30 Water rights of project are secure

Secure water rights for each irrigation agency involved is fundamental to the
long term sustainability of any irrigation project. This right is not in doubt at
present in the GAP region but may become important in future years as full
development occurs and additional water demands are placed on the main
river systems.

Relevance: This fundamental right to clearly defined water rights applies
equally to all potential sub models and therefore this is a common criterion for
the purpose of selecting MOM models.

No 31 Water rights of farmers are clear

The right to water of each farmer within an irrigation project, and the conditions
under which he may exercise to use that right, are important in achieving
acceptance and understanding by the community. The details and nature of
the farmer's right may differ in each project and desirably it should be clearly
defined by the tertiary level agency in a form that is understandable to each
farmer.

Relevance: This is an matter which applies equally to every project and for
whichever management model is involved. Therefore this issue is regarded as
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common to the model selection process.
No 33 Land tenure rights of farmers are clear

Farmers who will be operating in the GAP region comprise landowners,
tenants, share farmers and employees. The nature of their land tenure is a
matter that is significant in determining their attitude to irrigation management
and the acceptance of operating rules, water charges and infrastructure
maintenance.

Relevance: This is a factor that needs to be taken into account by irrigation
organisations, particularly at the tertiary level, in developing their operating
rules and arrangements. However the issue is equally significant for all
potential models and is therefore regarded as common for selection of the
model.

Institutional Criteria

No 35 Existing institutional structures are adequate or require minimum
change

The range of potential sub models and models under consideration includes
some which would involve organisations already in existence which could
operate under their present arrangements or with minimum change. Other
models propose organisations, that would be new in Turkey, with a more
radical approach to irrigation management than has traditionally been
practiced.

Relevance: The possibility of introducing a MOM model requiring little
variation of existing institutional arrangements may have some attraction, at
least in the short term. However if applied as one of the main evaluation
criteria this issue would limit the range of management options and reduce the
likelihood of achieving the medium and long term economic benefits of the
GAP irrigation projects. This issue is therefore considered as common to the
process of selecting MOM models.

No 38 Objectives and responsibilities of each management level are clear and
unambiguous

It is a major requirement of good management for any business or
organisation that every management level has clearly stated objectives and
responsibilities which are derived from those of the total organisation. This is
important to ensure accountability, utilise resources efficiently and avoid both
duplication or omission of key activities.

This matter becomes even more critical in a situation where there is the

possibility of multiple organisations involved in a total management structure as
could occur with 2 MOM model comprising a combination of sub models.
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Relevance: This is a key issue in development of the total management
process and applies equally to all models. Therefore it is classified as a
common criterion in respect of model selection.

No 42 Farmer training and extension requirements can be met

Agricultural extension input is provided by the MARA GDOS Provincial
Directorate of Agriculture in $anliurfa and other provinces with county offices
throughout the provinces. The present system is described in Technical
Discussion Paper No. 9 (Halcrow 1993). Some improvements are necessary if
GDOS is to play a full and active part in the development of irrigated
agriculture in the provinces. This will include the need for a greater input in
irigation agronomy advice to farmers through extension staff and a greater
concentration of such staff in the proposed Pilot Areas and the first irrigation
areas which are irrigated from the newly constructed GAP projects. Farmer
training through upgraded extension is an activity of the GAP MOM study
during the Implementation phase.

Relevance: Whilst farmer training and extension to farmers are essential
inputs for successful farmer participation in irrigation programmes, the
provision or not of these inputs will not affect the selection of a management
model. It is therefore regarded as a common criterion.

Environmental Criteria
No 53 Adverse ecological effects are minimised

The natural vegetation of the GAP region, where it still exists, is a woody
steppe in the wetter areas and desert steppe in the semi-arid and arid regions.
Much of the area has already been converted to agriculture. Where dryland
farming includes a fallow and in areas which are grazed a pseudo-steppe
vegetation results. There are endemic and endangered species living in the
region although their geographical distribution is not known, making it
impossible to assess the impact of individual schemes. Some of the endemic
species include the wild forms of many cultivated plants. These are of potential
importance for genetic research. There are no areas which are protected for
their ecology although some locations have been suggested.

Relevance: Widespread irrigation may potentially result in the loss of
habitats of ecological conservation value, extinction of rare species, a
reduction of bio-diversity, and changes in the species richness and abundance
of flora and fauna. It may also lead to the prevalence of new pests or crop
diseases or the improvement of some existing agricultural problems. These will
occur regardless of the management structure adopted because they are
related to the conversion of semi-natural habitats to intensive farming habitats
with wetter summer conditions. Possible ecolegical effects are therefore
regarded as a common criterion for model selection as they apply equally to
all models.
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No 54 Adverse effects on hydrology are minimised

Irrigation development is primarily concerned with the use of water in the most
economical way to enable profitable agricultural production. By abstracting
water for irrigation purposes from a particular water source there should be an
awareness of the needs of other users who may rely on the same water
source. The resultant change in the river flow regimes or groundwater levels
could have adverse impacts on downstream users and the environment..

Agencies responsible for management of irrigation projects need to be aware
of the need to return excess water quickly to the river or make it available for
groundwater recharge. This entails maintaining an efficient drainage system to
collect and then transport the drainage water. Reuse of water will reduce the
demands made on the primary water source and this has been covered in
another criterion.

Relevance: Irrespective of which MOM model is selected, the decision on
where, how and when water will be extracted from a particular water source
will have already been taken. This decision should also have taken into
account all other demands from the same water source and the ensuing
environmental implications. This matter is therefore regarded as common in
the model selection process as it applies equally for all models.

However the choice of MOM mode! could have implications on how efficiently
the water is used. This would affect the amount of additional water available
to downstream users or will help to reduce the depletion of groundwater
resources. The environmental impact of this aspect would be minimal
compared with the effects from the original demands made on the water
resource.

No 65 Safety risks to life and property are minimised

The main safety issue is the risk of drowning by adults, children, livestock and
other animals in the conveyance system. It is understood that drowning in
irigation canals is a cause of a number of deaths throughout the country every
year. The primary and secondary canals are deep (in excess of 3 metres for
the former and 2 metres for the latter) and would be carrying relatively fast
flowing water. Under these conditions it would be impossible for people to
stand up in the canals. They would also be unable to find a hand hold along
the canals which have a smooth cross section. Livestock would also be
unable to climb out of the canals. Any loss of life is unacceptable. Loss of
livestock is also undesirable because it is unnecessary, represents loss of
income and may cause damage to the structures. For these reasons it is
necessary to consider safety hazards in the design of the irrigation system.
The tertiary canal system in the Urfa-Harran area is mainly on pedestals
(canalets) and so should not present a safety hazard by drowning.
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Relevance: Safety is a fundamental issue in canal design which is dealt
with by minimising the risk of people and livestock falling in and providing a
means of escape if they do so. The type of irrigation management structure
would not affect the level of risk and this is a common criterion for MOM
model selection.

Sociological Criteria
No 58 Community has positive attitude to development and change

The attitude of the farming community towards management and organisation
of new irrigation development will be influenced by various factors including
their knowledge, if any, of irrigation practices and their perceptions and
expectations of what benefit they will derive from it.

The results of the socio-economic survey indicate positive thinking among the
farmers surveyed towards a number of issues which would tend to favour the
successful introduction of large scale irrigation. In particular there has been
good support for direct farmer involvement in scheme operation and
maintenance and acceptance of the need for fair and reasonable levels of
water charges to be paid by all farmers. The subject of land consolidation,
while only experienced by a minority of those surveyed, also indicated positive
attitudes to the need for this activity as part of the development process.

On the other hand the survey also indicated a number of factors and attitudes
that could be negative towards success of the projects. The lack of formal
vilage organisations and low level of experience in crafting organisations could
cause difficulties in development of water user groups where there is little
social cohesion.

Relevance: The attitude of the farming community is an important issue for
the successful introduction of large scale irrigation in GAP. Each project and
even each village will require to be considered individually as to the particular
attitudes towards development. This is therefore very important in the
implementation of a MOM model. However these considerations apply to all
potential models and this is therefore regarded as common in the model
selection process.

Farmer Involvement Criteria
No 61 Availability and suitability of key or leader farmers

It is desirable that key farmers and leader farmers are available, especially for
the operation of the TYUAP supported training and visit extension system. It is
hoped and expected that there will be at least one person in this category
within every community that will receive irrigation. Such persons would act as
leaders and encourage the less able and less informed to benefit from irrigated
agriculture. The transfer of knowledge and the setting of example by these
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4.6

people will be of key importance in the rapid acceptance by other farmers of
new technology.

Relevance: The presence or not of leader farmers will not affect the
selection of a MOM model. This criterion is therefore common for model
selection purposes.

No 62 Farmers have sufficient information of irrigation methods and
technology

This matter is linked to the subject of farmer training and extension and the
availability of key or leader farmers. It is desirable for farmers to be sufficiently
informed of methods and technology. The extension and training input, plus
information received from other sources, will assist the farmer and help to
upgrade his knowledge of irrigation technology.

Relevance:  These matters will be important regardless of thg MOM model
chosen. This criterion is therefore common as it applies to all models and will
not affect the model selection.

No 63 Farmers are trained and have the capacity to respond to new
techniques

As discussed above it is planned that farmers will be trained and will have the
capacity to respond to new techniques. However, there will be factors other
than training which affect the farmer's ability to respond to new techniques.
These include the availability of credit, availability of supplies and equipment,
availability of labour, availability of water, ability to sell the crop or commodity
produced, together with a responsive extension and research network giving
advice and support.

Relevance: While all the above factors will be crucial in the production
process overall they do not affect the selection of the MOM medel and as such
this criterion is common to all.

Key Evaluation Criteria

The 37 Relevant Key Criteria described in detail in 4.4 form the basic
mechanism for evaluating the models. As indicated previously these criteria
were drawn from the detailed studies of all the consultant's specialists covering
a range of disciplines and there are similarities between the ideas expressed in
a number of these 37 criteria. For example there are 13 under the Institutional
category and 7 under the Financial and Economic while only two each are in
the categories of Technical, Water Resource Availability, Environmental and
Sociological. The final model evaluation and selection must be based on the
widest range of criteria thus ensuring that the process it is not distorted or
biased towards one or two groups of criteria. Accordingly the list of 37
Relevant Key Criteria has been reviewed and rationalised resulting in a total of
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22 Key Evaluation Criteria which are clear statements expressing the
evaluation concepts without duplication. Because of the many ideas emanating
from the studies this rationalisation process has in a number of cases required
separate but related ideas to be combined into a single Key Evaluation
Criterion.

Table B4.2 lists the 22 Key Evaluation Criteria and shows their relationship to
the Major Evaluation Criteria. Details of their application in the evaluation

process are given in Chapter 5.

TABLE B4.2
RELATIONSHIP BETWEEN MAJOR EVALUATION CRITERIA
and
KEY EVALUATION CRITERIA
MAJOR KEY EVALUATION CRITERIA
EVALUATION
CRITERIA
Max?mise Water Use 1 A water charging structure that promotes water use
By efficiency, such as volumetric charging, can be
implemented.
2 Demand can managed to optimise use of total
resources.
3 The concept of supplier and customer and the
enforcement of sanctions is promoted at all levels.
4 Efficient provision of the total set of services
required by the farmer, including inputs and
marketing,is promoted.
Minimise 5 Optimal mobilisation and development of
Management, management skills is promoted at all levels.
Operation and
Maintenance Cost 6 Two-way accountability at all levels is promoted.
Minimise Adverse 7 Adverse effects on human health are minimised.
Environmental
Impacts 8 Adverse effects leading to water quality
degradation are minimised.
Promote Financial 9 Financial autonomy is promoted.
Viability
10 Operation and maintenance cost can be fully
recovered together with contributions to
investment cost in the longer term.
11 Government investment is protected.
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MAJOR
EVALUATION
CRITERIA

KEY EVALUATION CRITERIA

Social Acceptability

12

13

14

15

Suitability of local management to different farm
sizes and tenure arrangements.

Equitable water distribution and farmer
acceptability are promoted.

Flexibility for formation of farmer groups is
allowed.

Structures are socially compatible and acceptable.

Physical
Performance

16

Capacity to mobilise and develop, in a suitable
timeframe, sufficient skill and resources so that
operation and maintenance are performed
efficiently at all levels.

Ensures
Institutional
Effectiveness

i1,

18

19

20

Performance can be monitored and evaluated at
all levels and acted upon.

Horizontal and vertical communication and
coordination processes can be established and
maintained in and between agencies.

Legal procedures can be enforced, including
appropriate sanctions and penalties as a last
resort, although informal controls are encouraged.

Maximum devolvement of responsibility and
farmer participation in management, operation
and maintenance is encouraged by allowing
control of water distribution and collection of
charges close to the farmers.

Allows Early
Implementation

21

Existing legislation and procedures are suitable
or, where additional provisions are required,
political support for such measures can be
expected.

Promotes Flexibility
to Change

22

Management structure is responsive to farmer
needs, technological advances and changing
demands for water and other services over time.
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5.1

EVALUATION OF ALTERNATIVE MOM MANAGEMENT MODELS

Introduction

The evaluation of alternative management models has been based on an
assessment of how well each of the alternative models addresses the 22 Key
Evaluation Criteria. It is the fourth and final step in the process aimed at
determining the most suitable model for operating and maintaining irrigation
schemes in the GAP Region in a structured and unbiased way.

The models are evaluated against the Key Evaluation Criteria and a judgement
made as to whether a particular model is positive, neutral or negative against
every criterion in turn. These judgements are presented by means of a colour
coding system in which green represents positive, yellow neutral and red
negative. In this system some intangible factors involve subjective judgement,
whilst tangible factors can be more directly or numerically assessed as
demonstrated in the Technical Discussion Papers. This is an inescapable
factor in any decision making process where both tangible and intangible
criteria are involved. To be comprehensive both types of criteria must be
considered; indeed if the process does not allow this, then evaluation cannot
proceed. '

The visual approach used is particularly powerful in that it allows those
involved in the decision making process to appreciate more easily the results
of their decisions about many interrelated criteria. The pattern is displayed in
its entirety and readily allows comparison of model against model, and the
identification of particularly sensitive criteria.

As an approach it has been used previously in other countries for similar multi-
criteria studies to the satisfaction of those involved in the decision making
process. Finally, its strength also lies in allowing participation in evaluation by
experts from a wide range of disciplines. This has been adopted for the GAP
MOM study where many team members have prepared their individual
assessments. These have been amalgamated to produce a consensus view as
shown on Table B5.1. For each model the table shows the response to each
criterion as being positive (green colour), neutral (yellow colour) or negative
(red colour). The rationale for these judgements is set out in detail for each
criterion in 5.2.

The envisaged timescale for the judging of alternative models was five to
seven years since any changes will require time to become fully operational.
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5.2

5.2.1

Evaluation of Alternative Models

The final step of the MOM model selection process is to evaluate each of the
alternative MOM management models described in 3.4 in terms of the 22 Key
Evaluation Criteria described in 4.6.

The 22 Key Evaluation Criteria basically divide into the following two types:
. those which affect the selection of the primary/secondary sub-model
. those which affect choice of the tertiary sub-model.

While a few criteria are identified as being relevant for both choices, most fall
into one category or the other. Hence in considering the aiternative models
each criterion should be identified initially as either affecting the
primary/secondary sub-models, the tertiary sub-models, or both. Subsequently
the focus is then directed to the appropriate level of sub-models. The main
arguments affecting the judgements for the respective models against each
individual criterion are discussed below.

In Table B4.2 each of the 22 Key Evaluation Criteria discussed below are
shown linked to the next higher level of 8 Major Criteria, which are themselves
referenced to the three MOM Major Objectives of:

. Maximising Net Benefits
. Ensuring Sustainability
. Implementable and Flexible.

The structure of the following sections follows this format.
Maximise Net Benefits
(2) Maximise Water Use Efficiency

Criterion No 1 A water charging structure that promotes water
use efficiency, such as volumetric charging, can
be implemented

This is mainly a primary/secondary sub-model criterion. Itis not easy to
distinguish between the different sub-models as to the technical ability
to measure and charge for water on a volumetric or on some other
proxy basis. However charging to promote efficiency, for example by
volume, may also require communicative and other skills which Dsi
does not generally possess. New organisations should be better
equipped than DSI in this regard since they should be specifically
designed to take such requirements into account. Furthermore their
whole philosophy will be in line with charging to promote efficiency.
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This criterion does not significantly affect the tertiary level sub-model
choice, in the medium term, since measurement is likely to end at the
tertiary off-takes.

Criterion No 2 Demand can be managed to optimise use of total
water resources

This criterion, which is particularly relevant in times of scarcity, is
basically a high level issue. It overlaps with criteria discussed below
covering the effectiveness of operation and maintenance, and flexibility
and ability to respond to farmer needs. Hence an irrigation authority
and an irrigation company would be ranked ahead of DSI on this
criterion. However this criterion represents a crucial issue which relates
to the management of the total water resources in the interests of all
users from power generation to recreation. This is an area where DSi's
strength lies, and therefore DSI's high level role and overall
responsibility for the management of the total resource base to meet a
whole range of water use demands is not currently under debate. It
can be argued that given this high level role, it is appropriate for DSi to
restrict its role, within the irrigation sub-sector, to responsibility for the
headworks and major carriers, and to be released from its role as the
main irrigation water conveyor agency in the MOM model. If it ceases
to be the direct supplier to individual schemes it will be in a better
position to make balanced high level allocation decisions.

At the other end of the scale, the managing of demand to optimise the
use of water may require alterations to farmers’ preferred cropping
patterns involving the reduction of the area of crops which have high
demands, particularly during the peak summer months. Here an
authority or a company would be preferable to DSi since the
requirements are related to criteria discussed below, such as Criterion
No 8 relating to communication and coordination.

Criterion No 3 The concept of supplier and customer and the
enforcement of sanctions is promoted at all levels

This is solely a primary/secondary level issue. If the tertiary
organisation requires water, it will have to act as a willing customer,
whatever sub-model it represents. The extent to which any primary
level management structure fulfils this requirement is related to its
commercial orientation. Hence a large private company comes out top
of any evaluation, while DSi would only receive a moderate mark. The
extent to which an irrigation authority would act commercially would
largely depend upon its philosophy, but it should be possible to build in
a commercial outiook into its enabling legislation. Hence it should rate
just below a large company.

B80



SECTION B

Criterion No 4 Efficient provision of the total set of services
required by the farmer, including inputs and
marketing is promoted

This criterion can relate to all levels of the model. Within the context of
the higher levels of the models currently under consideration, it
depends upon the extent to which DSI, an authority, or a large
irrigation company becomes involved in the provision of services. DSI
is less likely than the authority to become involved in this exercise.
However it is considered unlikely that either the authority or company
should be heavily involved in service provision. In all models the main
function of the primary supplier will be to coordinate with existing
agricultural service providers, both governmental and private. Hence
direct service provision is largely neutral. Co-ordination is covered by
Criterion No 18. At the lower level, the main factor which could affect
model marking is whether or not co-operatives are involved. If well
managed, adequately resourced co-operatives are involved, this should
allow the models which include co-operatives to score highly.

Minimise Management, Operation and Maintenance Cost

Criterion No 5 Optimal mobilisation and development of
management skills is promoted at all levels

While this issue is relevant at all levels, its main importance relates to
the primary/secondary level. At the tertiary level, the extent to which
this criterion is likely to be fulfiled will be affected by the sub-model.
However given the gradations in the marking system, these cannot be
shown in the diagram, since they are less important than the
differences between the top level sub-models. The key factor for the
higher level agencies will be their ability to attract the right calibre
management personnel and to develop their skills. Hence institutions
which are able to reward staff who perform well will find it easier to
attract good staff. In addition the greater the extent that an organisation
is divorced directly from govemment, the greater its concern with
maximising the output from staff members. This is demonstrated by the
difficulties faced by government organisations to take effective action
against staff who do not perform well. Hence a private company is
likely to put the greatest emphasis on developing the skills of its staff
and has an advantage over an irrigation authority, which itself should
have an advantage over DSI.

Criterion No 6 Two-way accountability at all levels is promaoted
This issue is relevant at both the primary/secondary and tertiary levels.

In general Government departments in many countries tend to perform
moderately in accountability tests. For example, while departments in
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522

Ensure

(a)

(b)

general spend money on its intended purpose, there is little relevant
accountability as to how efficiently it is utilised. Accountability is again
related to the philosophy of an organisation: the greater the emphasis
placed on results in terms of outputs, the greater the emphasis on
accountability. Hence at the higher level, an authority is likely to score
well, but not as highly as a private company, while both would be
assessed higher than DSI.

At the tertiary level the level of accountability will depend both on the
tertiary organisation and on the local power structure. Whatever tertiary
organisation is formed, accountabiity may be limited if the
management of that organisation is constrained by powerful local
influence or by top-down directions. Nevertheless the type of tertiary
organisation should affect the level of accountability. This will be
related to the extent of democracy present in that group. Hence the
individual farmer and Water User Group should rate highly while the
Irrigation Groups would rate poorly. The other organisations would be
in between.

Sustainability

Minimise Adverse Environmental Impacts

Criterion No 7 Adverse effects on human health are minimised
Criterion No 8 Adverse leading to water quality degradation are
minimised

These criteria are largely related to efficient high level water provision.
For example if excess water is provided, it would provide a breeding
ground for mosquitos. Similarly if excess water is provided it will
increase problems such as salinity. However it will also concern the
attitudes of the lower level organisations involved in the model. The
lower the feeling of shared interest, the greater the potential problem.
Hence the assessment is influenced by the water efficiency but
downgrading occurs where existing irrigation groups are involved.

Promote Financial Viability
Criterion No 9 Financial autonomy is promoted

Financial autonomy is a factor which will apply mainly to the selection
of the organisation to operate the primary and secondary systems.
Given that DS is part of a major government ministry, the potential for
financial autonomy is limited. Even if the present system is changed so
that revenue collected can be made available directly for O&M, little
real autonomy could be expected. Firstly, since DSI is responsible for
many areas and irrigation, O&M is a minor part of its overall financial
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budget, autonomy would be an unrealistic aim. Secondly, in the event
that it did achieve some form of autonomy, its structure and philosophy
suggest that financial shortfalls would lead to the wrong form of cost
saving in that maintenance would be reduced.

Financial autonomy could be built into the establishment rules of an
irrigation authority. Furthermore assuming that it is not responsible for
major new works, irrigation O&M would form the major part of its remit,
so that funding would not be lost in other activities. Assuming that it is
a quasi governmental organisation, it may have some difficulty in areas
such as staff motivation and discipline. This could be overcome by
employing a significant part of its labour force on a short term contract
basis with appropriate financial compensation in the terms of
employment. A commercial organisation would meet financial
autonomy criteria by definition.

Hence all models having DSI at the primary and secondary levels rate
relatively poorly against this criterion, while those including an irrigation
authority rate higher, but not quite as well as those involving a large
company.

Criterion No 10 Operation and maintenance cost can be fully
recovered together with contributions to investment

costs in the long run

This is mainly an issue affecting primary/secondary sub-models, and
will depend partly upon the service provided, and hence the achievable
water charges, and partly on the ability to collect effectively and
enforce sanctions. Again the ability of both the irrigation authority and
large company to concentrate on irrigation operation and maintenance,
and their greater potential for financial autonomy, will enable them to
collect a greater proportion of water charges than DSI. There is no
reason, other than inefficiency and inability to enforce sanctions, why
any agency should not collect sufficient revenue to fully cover all
operation and maintenance costs. The level of charge needed to meet
this target can be afforded by farmers benefiting from irrigation.
However on present trends, it is unlikely that DSI could achieve this to
the same extent as an authority or large company, even if the existing
water charge and collection procedures are revised.

At the tertiary level, the closer to the end users that money is collected
and informal sanctions imposed, the greater the degree of collection
success. Hence Water User Groups and large farmer scenarios will
rate highly compared with existing Irrigation Groups, with other groups
in between.
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Criterion No 11 Government investment is protected

The protection of Government's past financial investments depends
largely upon the quality of maintenance. Hence this is an issue which
affects both the primary/secondary and tertiary sub-models.

The level of maintenance at the higher levels will largely be a reflection
of factors covered by other key criteria. However in general it is
suggested that an irrigation authority or large company will provide
better O&M than DSi due to greater financial autonomy, more
appropriate resourcing and higher incentives. At the tertiary level this
issue wil depend largely on the level of involvement of the
beneficiaries. Hence the Water User Groups, individual farmers, co-
operatives, small private companies and possibly irrigation districts rate
above irrigation groups and Chamber of Agriculture.

Social Acceptability

Criterion No 12 Suitability of local management to different farm
sizes and tenure arrangements.

This criterion only concerns the lower levels of the model. It will be
best achieved by water user groups since they will be the most flexible
in accommodating local requirements. Furthermore the conflict with this
criterion is likely to increase as the coverage of the local group
increases. Hence the only models which rate highly are those in which
the lowest level unit is based on fully participatory water user groups
with their own location specific rules.

Criterion No 13 Equitable water distribution and farmer
acceptability are promoted

If the argument is accepted that it is appropriate for the major conveyor
to allow the tertiary groups to manage their own affairs, this criterion
mainly concems the tertiary level. Clearly the actions of the
primary/secondary agency are important, especially when serious
water constraints become evident, but the main concemn is at the
tertiary level. Here there may be as much variation within the different
sub-models as between them, since while the democratic nature of the
tertiary level organisation will be important, and here WUGs should
rate highly, it will also depend upon local personalities.

Acceptabilty to farmers is mainly a tertiary level issue. The obvious
answer to achieve acceptability is to leave the choice to the farmers
themselves. This implies that the most desirable model will involve a
mix of tertiary level organisations at different locations. Nevertheless
water user groups should rate highly since by definition they are based
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(d)

(e)

on farmers determining their own rules for their specific situation.
Existing irrigation groups would rate relatively poorly since the extent of
farmer involvement in decision making is very limited.

Criterion No 14 Flexibility for formation of farmer groups is allowed

At the tertiary level, if the main determinant should be the wish of the
"customers", it would be appropriate for there to be a mix of models at
this level. Where an irrigation district or cooperative is responsible at
the secondary level, then that organisation might also operzte at the
tertiary level. Hence DSI may tend to be rated low on this criterion
since it is likely to be the least flexible of the main suppliers. This
criterion is partially neutral at the tertiary level if farmers arz able to
choose any of the tertiary sub-models. However if an irigation district
or cooperative at the secondary levei does dictate the type of tertiary
level organisation, those models would also be rated low on this
criterion.

Criterion No 15 Structures are socially compatible and aczeptable

This criterion relates primarily to the lower levels of the system. A basic
requirement of any management arrangement for irrigation scnemes to
be socially acceptable is that farmer participation is maximized in all
aspects of planning and operation. While a number of the low level
sub-models cater for farmer participation, only water user croups, as
defined by the project, will maximise this participation.

Physical Performance

Criterion No 16 Capacity to mobilise and develop in £ suitable
timeframe, sufficient skills and resources so that
operation and maintenance are p=rformed
efficiently at all levels

This criterion is relevant at all levels. While tertiary level maintenance
should be better in those sub models where farmer particioation is
maximised, in general the comments under Criterion No 5 apcily.

Institutional Effectiveness

Criterion No 17 Performance can be monitored and evziuated at
all levels and acted upon

This criterion relates mainly to the primary/secondary level. There are
two key factors. Firstly it tends to be easier to monitor and evziluate the
performance of institutions which are not an integral pzit of a
government ministry. Hence it should be easier to moriior and
evaluate the performance of a quasi-governmental authority and a
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private company than that of DSI. Secondly the irrigation operation and
maintenance performance of any institution, which is specifically
tailored to specialise in imrrigation O&M, is easier to monitor than an
organisation in which this is only one of many functions and which
involves a relatively minor part of its total funding. This implies that it is
more difficult to monitor and evaluate DSI performance.

While monitoring and evaluation will be required at the tertiary level, it
is difficult to judge the extent to which different sub-models are
amenable to quantitative scrutiny. Hence although important it cannot
be usefully incorporated into the decision making process.

Criterion No 18 Horizontal and vertical communication and
coordination processes can be established and
maintained within and belween agencies

This is mainly a primary/secondary level issue. While coordination and
communication within the main supplier agency may be largely neutral,
communication and coordination with tertiary level organisations and
agricultural organisations is likely to vary between the higher level
organisations. DSi's strength lies in its technical competence rather
than in communication skills. The new organisations may be better
equipped than DS, since their formation should take into account this
requirement. Furthermore the philosophical background of DS in which
engineering and technical skills are valued more than social skills, put
it at a disadvantage compared with the authority or commercial
company. There is little to choose between the last two organisations
when measured against this issue.

Criterion No 19 Legal procedures can be enforced, including
appropriate sanctions and penalties as a last
resort, although informal controls are encouraged

At the higher level it is easier for non government organisations to
enforce sanctions since they tend to be able to take a longer term view
than government bodies. All bodies will be constrained by political
considerations and will find it difficult to introduce measures which are
viewed as unpopular. Government organisations, however, may find it
more difficult to resist the pressures. (For example, DSI is reluctant to
cut off the supply of water to those farmers who do not pay). In
addition, private organisations have a financial incentive to enforce
sanctions. Hence an irrigation authority should score reasonably well,
but not as highly as a commercial company, with DSI rated lower. At
the higher levels the main factor minimising litigation is certainty. If the
organisation is known to be determined to enforce sanctions, the
number of those challenging it would be minimised in the long run.
Hence the rating is similar to that discussed above.
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At the tertiary level the main way to avoid litigation is by informal
measures, notably peer pressure. Hence those organisations where
true farmer participation and empowerment is highest will rate most
highly. Hence the Water User Group and individual farmers rate ahead
of small private companies, irrigation districts and cooperatives, with
the other sub-models lower.

Criterion No 20 Maximum devolvement of responsibility and farmer
participation in management, operation and
maintenance is encouraged by allowing control of
water distribution and collection of charges close
fo the farmers

Although the effect of this issue occurs at the tertiary level, for model
selection purposes it mainly relates to the primary/secondary level. The
main requirement is that the main supplier is willing to accept and
promote devolvement. This is largely a question of philosophy and
approach. It requires a willingness to release control over decision
making relating to the lower levels of a system. DSI with its emphasis
on engineering competence rather than on social skills, does not rate
highly in this regard. However if an irrigation authority is established,
this characteristic could be built into its rationale. A large company
would also be likely to promote devolvement, as long as it was
accompanied by firm contracts.

5.2.3 Implementable and Flexible

(a)

Allows Early Implementation

Criterion No 21 Existing legislation and procedures are suitable, or
where additional provisions are required, political
support for such measures can be expected

This criterion affects all levels of the model. At the higher level DSI
rates above both an irrigation authority and a large private company
since not only does it already exist, but it is carrying out irrigation
O&M. Those models which involve DSI together with irrigation groups,
cooperatives, or irrigation districts should be implementable without
any new legislation. On the other hand, if the efficiency situation is to
improve, even these models may require some new legislation.
Nevertheless it should be possible to implement those models which
involve DSI more quickly than those involving an authority or a private
company.

Given the current moves worldwide for reducing the direct role of
government in service areas of the economy, with increased support
for privatisation, it is possible that the timing for the creation of a GAP
irrigation authority is opportune and that political support for the
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5.3

5.3.1

(b)

necessary legislation would be forthcoming. Hence while this criterion
does not directly support an irrigation authority, it does not necessarily
condemn it. On the other hand it is suggested that the full privatisation
of irrigation within GAP would be premature at this time. Hence a
private company would rate poorly on the implementation issue.

At the tertiary level those organisations which do not yet exist, such as
the fully participatory water user groups, might require new legislation,
and would probably do so if they were combined with DSI as the main
supplier, so that they do not simply end up as modifications of existing
irrigation groups. On the other hand if they were combined with an
authority, it might be possible to include them in the enabling
legislation for the authority. Hence while the tertiary organisations
which already exist would be marked higher than those which do not,
this issue does not rule oul either of the proposed new tertiary
organisations, small private companies and water user groups.

Promotes Flexibility to Change

Criterion No 22 Management structure is responsive to farmer
needs, technological advances and changing
demands for water and other services over time

Under this criterion farmer needs relate to both water supply and other
services and infrastructure. The criterion primarily relates to the higher
level sub-model, although flexibility at the lower level will also be a
modifying factor. Flexibility does not tend to be a characteristic of
government organisations. DSl reflects this in several ways and has
only changed slowly over time, even when necessary change has been
identified. An irrigation authority is likely to be more flexible but
possibly not as flexible as a company. At the tertiary levels the
responsiveness to farmer needs is closely correlated to the level of
farmer participation.

The Preferred Model

Overall Assessment

The overall assessment has been derived as a consensus of the individual
assessments of members of the consultant's team. This assessment has been
supplemented by the views expressed by delegates both during the project
Workshop and afterwards through the completion of questionnaires.

The result is shown colour coded in Table B5.1 from which the following key
conclusions emerge:

(a)

DSi's key role should be to concentrate on high level sectoral
allocations, with responsibility for resource planning at the national
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5.3.2

level. This relates directly to the skills and expertise of DSi and is a
vital role if the use of the nation’s water resources is to be optimised.

(b) On a five to six year timescale, an autonomous Irrigation Authority will
be the higher level sub model which best meets the key criteria. If this
proposal is accepted as the medium term target for the main distributor
agency, the next step will be to devise appropriate institutional
transition arrangements.

(c) The large private company generally rates highly, except with regard to
early implementability. This might well be the most appropriate agency
in the long term at the primary and secondary levels. However, it is too
soon to make a judgement, and this decision or transition or transition
may be deferred for some years. However, if a privately owned
(shareholder), or joint government/private share capital company is
later determined to be the way forward for the GAP region, then the
medium term solution is a step in this direction. The divestiture of an
Authority into a self-financing private company is a worldwide trend and
could be feasible in the long term for the GAP region.

(d) Regardless of whichever agency is responsible for water supply at the
primary and secondary levels, a crucial element of the overall model
for GAP is that responsibility for management of the lowest (or tertiary)

. level should be by fully participatory, Water User Groups.

Principal Components

The preferred basic model for GAP therefore comprises three principal
components:

. a Supplier of Bulk Water, in this case DSI;

. an Irrigation System Operating Body, termed an lrrigation Authority
above;

° and Water User Groups, or fully participatory farmer groups.

However, the preferred basic model must be flexible and adaptable to the
difierent physical and sccial conditions existing throughout the different
projects planned for the GAP Region.

A review of the distribution of the size of the proposed GAP projects (see
Figure B 5.1) including their phasing indicates that:

e at least 30% are less than 5000ha in extent, that is, are small
projects;
» some 90% are less than 50,000ha, that is, the majority are medium
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sized projects;
. only 10% can be classified as large projects greater than 50,000 ha.

Many factors will dictate whether the formation of Water User Groups will be
successful or unsuccessful. Important among these is the physical size of the
area which directly effects management of the system. Small areas tend to
result in the need for frequent adjustments to water flows, thereby causing
management problems; whilst for large systems, the long travel times for water
and the large numbers of control structures and user points, makes it difficult
management of supply to demand.

Worldwide experience has shown that water use efficiency is maximised for
schemes with management units of 300-500ha in size (BOS M G, 1983). Both
above and below the size, efficiencies tend to decrease. Whie it is a
fundamental part of the GAP MOM study to establish, monitor and evaluate
tertiary user groups in pilot areas, and that this will involve WUGs of different
sizes, the concept of the preferred model is that the maximum WUG size
should be about 500ha.

Dependant upon the physical size of each irrigation scheme, and given that
the creation of an Irrigation Authority would be 5-6 years into the future, four
models can therefore be identified based on the preferred basic model. In
relation to distribution infrastructure, these are shown as follows:

Preferred Irrigation Infrastructure Size/Comment
Model
Source Primary Secondary | Tertiary On-
Works System System System Farm
A {DsI} {Dsi} [1A] (WUG) F Large Scale
schemes
B {Dsi} [1A] [1A] WUG) F Medium Scale
schemes
C {DsI} (WUG) (WUG) (WUG) F Small Scale
schemes
(=500ha)

IA - Irrigation Authority, WUG-Water User Group F-Farmer
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5.4

Sensitivity to Weighting of Key Criteria

The evaluation of models discussed above was undertaken without the
application of weightings. This was considered to be an important part of the
approach. Once palterns emerge, certain criteria or areas of concern can be
identified as being particularly sensitive. This applies particularly to the
negative aspects of all models.

Tables B5.2 to B5.6 show the sensitivity of model suitability to different
weightings of the Key Evaluation Criteria for five scenarios. In these tables a
numerical scoring system has been adopted for each model, where positive =
2, neutral = 0 and negative = -2. Criteria weightings have been expressed on a
scale of 1-10.

The five different weighting scenarios investigated are as follows:
Case 1: “Minimisation of Costs (Table B5.2)

In this case, the highest priority (100%) has been attached to the minimisation
of costs, and hence to the financial viability of a particular model. This
corresponds with a major objective of any model, to maximise net benefits.
Whilst other criteria have been allocated lower priorities, under this case none,
with the exception of environmental impact, are lower than 50%. Hence model
flexibility, considered to be medium to high priority in any scenario, has been
allocated 90%, whilst other important criteria including water use efficiency,
social acceptability and institutional effectiveness vary between 50-70%. With
the exception of the minimisation of environmental impact, a limiting ratio of
2:1 (or 100% to 50%) has been imposed since all criteria are considered
important.

The results of these weightings are shown in Table B 5.2, which indicates the
strength of the prefered model (DSI/IAIA-F/WUG) in meeting criteria,
particularly in contrast to existing models, but also in comparison with other
potential alternative models.

Case 2: Maximisation of Water Use Efficiency (Table B 5.3)

In this case, highest priority is accorded to achieving high water use efficiency.
A principal strategy in achieving this will be the implementation of a realistic
charging policy for imigation water. This policy, which is also aimed at
minimising overall costs, must be both socially acceptable and financially
affordable to farmers, and hence these three criteria are accorded medium to
high priority (70-90%).

Again, model flexibility is considered important (70%) whiist environmental
impact is judged of least importance.
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With reference to Table B 5.3, the preferred model again demonstrates
significant strengths over other models in meeting overall water use efficiency
criteria.

Case 3: Maximum Institutional Effectiveness (Table B 5.4)

In this case, institutional effectiveness and maintenance of physical
performance is accorded the highest priority. This is principally linked to
financial autonomy and cost recovery and hence financial viabilty and cost
minimisation are rated highly. Again, the preferred model demonstrates
significant advantages over others.

Case 4: Maximise Social Acceptability (Table B 5.5)

Unless a model is socially acceptable it will fail. This is true of many irrigation
schemes worldwide. Accordingly, in this case social acceptability is rated
significantly higher than all other criteria, with the exception of flexibility to
which it is linked. Again the preferred model demonstrates advantages over
other models.

Case 5: Minimise Environmental Impact (Table B 5.6)

All too often "project" planning incorporates an environmental impact
assessment which, in the end, is accorded relatively low priority in the face of
hard economics. This case demonstrates the effect of according high priority to
the minimisation of environmental impact above all other criteria. This again
shows the strength of the preferred model in comparison with others.

Table B 5.7 presents a summary of the five sensitivity cases analysed and

shows that despite wide variations in weighting (or priority) of the evaluation
criteria, the preferred model is extremely robust.

B93



¥64

TABLE B 5.2
MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA
SENSITIVITY ANALYSIS - CASE 1

MAJOR CRITERIA MAX WATER USE MINIMISE |ENVIRON. FINANCIAL SOCIAL INSTITUTIONAL EFFECTIVE. IMPLEMENT.

EFFICIENCY COSTS IMPACT VIABILITY ACCEPTABILITY PHYSICAL PERFORMANCE FLEXIBILITY MODEL
KEY CRITERIA 1 2 3 4 5 6 7 8 9 10| 11| 12| 18| 14| 15 | 16 17 18 19 | 20 21 22 | SUITABILITY
CRITERIA WEIGHTINGS 7 Yi T 7 10 10 2 2 8 8 8 7 7 7 5 5 5 5 5 5 9
DS|/DSI/DSI/-IG/ID/CA 0 0 0 0 0 -2 -2 -2 -2 -2 0 0 0 -2 0 0 -2 0 -2 -2 2 -2 -112
DSI/DSI/DSI/-COOP/SPC 0 0 0 2 0 0 0 0 -2 0 0 0 0 0 0 0 -2 0 0 0 2 P -20
DSI/DSIDSI/-FWUG 0 0 0 0 0 0 2 2 2 0 0 2 2 2 2 0 2 0 0 0 0 2 20
DSI/DSI/-ID 0 0 0 0 0 0 2 (5} o [0} ¢} 0 [o} 0 -2 0 0 2 0 -16
DS|/DSY/-COOP 0 0 0 2 0 0 ] 2 0 0 0 0 0 0 0 2 0 0 0 2 0 -2
DSI/IA/IA/-CA 2 2 2 0 2 2 2 2 2 0 0 0 0 2 2 0 0 0 158
DSI/IA/IA/-COOP/SPC 2 2 2 2 2 2 2 2 2 0 0 0 0 0 2 2 2 0 200
DSI/IA/IA/-FWUG 2 2 0 2 2 2 2 2 2 2 2 0 2 2 2 0 2 252
DSI/1A/-COOP 2 2 0 2 2 0 2 2 2 2 2 0 o 0 0 0 0 2 0 0 0 2 146
DSI/LIC/LIC/-CA 2 2 2 0 2 2 2 2 2 0 0 0 2 2 2 0 2 0 158
DSI/LIC/LIC/-COOP/SPC 2 2 2 2 2 2 2 2 2 0 0 0 2 2 2 2 2 200
DSI/LIC/LIC/-FWUG 2 2 0 2 2 2 2 2 2 2 2 0 2 2 242
DSI/LIC/-COOP 2 2 0 2 2 0 2 2 2 2 2 0 0 0 0 0 2 2 2 0 2 2 156

WEIGHTINGS FOR CASE1:

* % % » »

Highest Priority attached to minimisation of MOM costs (10) and hence high priority to financial viability (8)
High priority to flexibility to0 change (9)
Medium/high priority to water use efficiency (7) and social acceptability (7)
Medium priority to institutional effectiveness (5) and early implementability (5)
Low priority to envircnmental protection
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TABLEB 5.3

MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA
SENSITIVITY ANALYSIS - CASE 2

MAJOR CRITERIA MAX WATER USE MINIMISE |ENVIRON. | FINANCIAL SOCIAL INSTITUTIONAL EFFECTIVE. |IMPLEMENT.
EFFICIENCY COSTS IMPACT VIABILITY ACCEPTABILITY PHYSICAL PERFORMANCE |FLEXIBILITY MODEL

KEY CRITERIA 1 2 3 4 5 6 i 8 9 1000 13 ¢ 42 ) 137 140" 153|216 17 18 19 | 20 21 22 | SUITABILITY
CRITERIA WEIGHTINGS| 10 | 10 | 10| 10 | 7 v 2 2 7 7 7 9 9 9 9 5 5 b 5 8 5 i
DSI/DSI/DSI/-IG/ID/CA 0 0 0 0 0 -2 2| 2| 2| <2 0 0 0 -2 0 0 -2 0 2| 2 2 0 -102
DSI/DSI/DSI-COOP/SPC| 0 0 0 0 0 0 0 -2 0 0 0 0 0 0 -2 0 0 0 2 2 -8
DSI/DSI/DSI/-FWUG 0 0 0 0 0 0 2 2 -2 0 0 2 2 2 0 -2 0 0 0 0 -2 42
DSI/DSI/-ID 0 0 0 0 0 0 0 -2 0 0 0 0 -2 0 0 0 2 0 -14
DSI/DSI/-COOP 0 0 0 2 0 0 0 0 -2 0 (¢} 0 0 0 0 0 -2 0 0 (¢] 2 0 6
DSI/IA/IAJ-CA 2 2 2 0 2 2 & 2 2 2 2 0 s e 0 0 0 2 2 0 0 0 158
DSI/IA/IA-COOP/SPC 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 2 2 2 0 202
DSIIAIA/-FIWUG 2 2 2 0 2 2 2 2 2 2 2 2 2 2 2 2 0 2 2 2 0 2 264
DSI/IA/-COOP 2 2 (8} 2 2 0 2 2 2 2 2 0 0 0 0 0 0 2 0 0 (o} i 148
DSI/LIC/LIC/-CA 2 2 2 0 2 2 2 2 2 2 2 0 0 0 0 0 2 2 2 0 2 0 158
DSI/LIC/LIC/-COOP/SPC | 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 2 2 2 2 -2 2 202
DSI/LIC/LIC/-FIWUG 2 2 2 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 -2 2 254
DSI/LIC/-COOP 2 2 0 2 2 0 2 2 2 2 2 0 0 0 0 0 2 2 2 0 -2 2 158
WEIGHTINGS FOR CASE2

' Highest Priority attached to maximisation of water use efficiency (10)

* High priority to social acceptability (9)

= Medium/high priority to minimisation of costs (7) and finanacial viability (7)

o Medium priority to institutional effectiveness (5) and early implementability (5)

*

Low priority to environmental protection
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TABLE B 5.4
MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA
SENSITIVITY ANALYSIS - CASE 3

MAJOR CRITERIA MAX WATER USE MINIMISE | ENVIRON. | FINANCIAL SOCIAL INSTITUTIONAL EFFECTIVE. |IMPLEMENT.
EFFICIENCY COSTS IMPACT | VIABILITY ACCEPTABILITY PHYSICAL PERFORMANCE |FLEXIBILITY MODEL
KEY CRITERIA 1 2 3 4 5 6 7 8 9 100011 1203 1al 15 16 17 18 19 | 20 21 22 | SUITABILITY
CRITERIA WEIGHTINGS| 7 7 7 7 8 8 2 8 8 8 6 6 6 61 101] 10 10 | 10 | 10 5 74
DSI/DSI/DSI/-IG/ID/CA 0 0 0 0 0 -2 2 -2 -2 -2 0 0 0 -2 0 0 -2 0 -2 -2 2 -2 -132
DSI/DSI/DSI/-COOP/SPC| 0 0 0 2 0 0 0 0 -2 o] 0 0 0 0 0 0 2 0 0 0 2 -2 -26
DSI/DSI/DSI/-F/WUG 0 0 0 0 0 0 2 2 -2 0 0 2 2 2 2 0 -2 0 0 0 0 -2 6
DSI/DSI/-ID 0 0 0 0 0 0 0 g f -2 1 o 0 0 0 0 0 0 -2 0 0 0 2 0 -26
DSI/DSI/-COOP 0 0 0 2 0 0 0 0| =2 o 0 0 0 0 0 0 -2 0 0 0 2 0 =12
DSI/IA/IA/-CA 2 2 2 0 2 2 2 2 2 2 2 0 0 0 0 0 0 2 2 0 0 0 170
DSI/IA/IA/-COOP/SPC 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 2 2 2 2 218
DSINA/IA/-FWUG 2 2 2 0 2 2 2 2 2 2 2 2 2 2 2 2 0 2 2 2 0 2 272
DSI/IA/-COOP 2 2 0 2 2 0 2 2 2 2 2 0 0 0 0 0 0 2 0 0 0 2 148
DSI/LIC/LIC/-CA 2 2 2 0 2 2 2 2 2 2 2 0 0 0 0 0 2 2 2 0 3 0 180
DSI/LIC/LIC/-COOP/SPC | 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 2 2 2 -2 2 228
DSI/LIC/LIC/-F/WUG 2 2 2 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 -2 2 262
DSI/LIC/-COOP 2 2 0 2 2 0 2 2 2 2 2 0 0 0 0 0 2 2 2 0 -2 2 178

WEIGHTINGS FOR CAS
Highest Priority attached to institutional effectiveness and physical performance(10)
High priority to costs and finanacial viability (8)

Medium/high priority to water use efficiency (7) and social acceptability (6)

Medium priority to early implementability (5)

Low priority to environmental protection

* o x % %O
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MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA

TABLE B 5.5

SENSITIVITY ANALYSIS - CASE 4

MAJOR CRITERIA MAX WATER USE | MINIMISE | ENVIRON. | FINANCIAL SOCIAL INSTITUTIONAL EFFECTIVE. |IMPLEMENT.

EFFICIENCY COSTS IMPACT VIABILITY ACCEPTABILITY PHYSICAL PERFORMANCE FLEXIBILITY MODEL
KEY CRITERIA 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 SUITABILITY
CRITERIAWEIGHTINGS | 7 | 7 s sl s]2]l2]s] sl s]wlw]w]lw]s] s] s s|s5] a]| s
DSI/DSI/DSI-G/ID/CA olstalag boalstdez kol gl a2l 2l ol phob-dbaolal 2] o [ale2] 2. 2 -88
psypsipsi-coopsec | o | ol o 2| o 0| 0| o] 2 0 gl 0 Jigalo 0. | 0 T 4
DSI/DSI/DSI/-FWUG L I R R R 0 2 g a6 |o il 52
DSI/DSI-D 0 | I e A S N B R I S R O S T O R R I 4
DSI/DSI/-CO0OP 0 0 0 2 0 0 0 0 -2 0 0 0 0 0 0 0 2 0 0 0 2 0 10
DSIIANIAL-CA SRR ol SRS an o S 2 e gl ot 6] o] 0] 21 2|0 o] o 120
DSI/IA/IA-COOP/SPC 21 2 2t e et e | fRowlan o fra o6 o 2 el 2]l o | 2 160
DSIIA/IA/-FWUG Sl s T el 3N R T R R S R e - R O (-2 R S S R 2 236
DSI/IA/-COOP 2 2 0 2 2 0 2 2 2 2 2 0 0 0 0 0 0 2 0 0 0 2 116
DSI/LIC/LIC/-CA 2 2 2 0 2 2 2 2 2 2 2 0 0 0 0 0 2 2 2 0 -2 0 114
psyucrucicoorisre | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| ol o] o] o] o] 2| 2|2|2| 2] 2 154
DSI/LIC/LIC/-F/WUG 21581 2 2| 2 2 C T [ T IR e N A PR T R 220
DSH/LIC/-COOP S R T R T T T 000 S S T TR e e R e [ - 120
WEIGHTINGS FOR CASE4:

*
*

*

Highest Priority attached to social acceptability (10)
Medium/High priority to water use efficiency (7) and flexibility (8)

Medium priority to cost and institutional effectiveness (5)
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TABLE B 5.6
MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA
SENSITIVITY ANALYSIS - CASE 5

MAJOR CRITERIA MAX WATER USE MINIMISE |ENVIRON. | FINANCIAL SOCIAL INSTITUTIONAL EFFECTIVE. |IMPLEMENT.

EFFICIENCY COSTS IMPACT VIABILITY ACCEPTABILITY PHYSICAL PERFORMANCE  |FLEXIBILITY MODEL
KEY CRITERIA 1 2 3 4 5 6 7 8 o e 8 e 2 S S - e I L e 18 | 19| 20| 21 22 | SUITABILITY
CRITERIA WEIGHTINGS | 7 7 5 0 [ [ e 5 5 8 8 8 8 5 5 5 5 5 8 8
DSI/DSI/DSI/-IG/ID/CA 0 0 0 0 0| 2| -2 2] el anl S 0 o =29 o 0 =] 0 | [P 2 -2 -116
DSI/DSI/DSI/-COOP/SPC | 0 0 0 2 0 0 0 0 -2 0 0 0 0 0 0 0 -2 0 0 0 2 2 -6
DSI/DSI/DSY/-F/WUG 0 0 0 0 0 0 2 ] R ) 0 2 2 2 2 0 -2 0 0 0 ) 2 68
DSI/DSI/-ID 0 0 0 0 o2l o 0 0 0 0 0 0 2 0 0 0 2 0 -4
DSI/DSI/-COOP 0 0 0 2 0 0 0 o| 2| o 0 0 0 0 0 0 2 0 0 0 2 0 10
DSI/IAIA/-CA 2 2 a 0 2 2 2 2 2 2 0 0 0 0 0 0 2 2 0 0 152
DSI/IAIA/-COOP/SPC 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 2 2 2 0 2 192
DSI/IAIA/-F/WUG 2 9 2 0 2 2 2 2 2 2 2 2 2 2 0 2 2 2 0 2 252
DSI/IA/-COOP 2 2 0 2 2 0 2 2 2 2 2 0 0 0 0 0 0 2 0 0 0 2 148
DSI/LIC/LIC/-CA 2 2 2 0 2 2 2 2 2 0 0 0 0 2 2 2 0 -0 146
DSI/LIC/LIC/-COOP/SPC | 2 2 2 2 2 2 2 2 2 2 0 0 0 0 2 2 2 2 186
DSI/LIC/LIC/-F/WUG 2 2 2 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 2] 236
DSI/LIC/-COOP 2 2 0 2 2 0 2 2 2 2 2 0 0 0 0 0 2 2 2 0 -2 2 152
WEIGHTINGS FOR CASES:

* %+ %

Highest Priority attached to environmental protection (10)
Medium/High priority to water use efficiency (7) and social acceptability (8)
Medium priority to cost and institutional effectiveness (5)

Low priority to environmental protection
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TABLE B 5.7
MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA

SUMMARY OF SENSITIVITY ANALYSES

CASE 1 CASE 2 CASE 3 CASE 4 CASE 5
HIGHEST PRIORITY MINIMISE WATER INSTITUTIONAL SOCIAL ENVIRONMENTAL

COSTS EFFICIENCY | EFFECTIVENESS|ACCEPTABILITY| PROTECTION
DSI/DSI/DSI/-IG/ID/CA A12 -102 132 116 88
DSI/DSI/DSI/-COOP/SPC -20 -8 -26 -6 -5
DSI/DSI/DSI/-F/WUG 20 42 6 68 52
DSI/DSI/-ID -16 -14 =26 -4 -4
DSI/DSI/-CO0P -2 6 -12 10 10
DSI/IA/IA/-CA 158 158 170 152 120
DSI/IA/IA/-COOP/SPC 200 202 218 192 160
DSI/IA/IA/-F/WUG 252 264 272 252 236
DSI/IA/-COOP 146 148 148 148 116
DSI/LIC/LIC/-CA 158 158 180 146 114
DSI/LIC/LIC/-COOP/SPC 200 202 228 186 154
DSI/LIC/LIC/-F/WUG 242 254 262 236 220
DSI/LIC/-COOP 156 158 178 152 120




SECTION B

6.1

6.2

FINANCIAL AND ECONOMIC ANALYSIS OF ALTERNATIVE MODELS

Introduction

The financial implications of the different MOM models are important since the
need for Government subsidies for irrigation operation and maintenance is
increasing as the area under command increases. Within the GAP region,
under present development projections, the total Government O&M subsidy
would increase dramatically over time unless the unless the unit area subsidy
is decreased. If, alternatively, the funding available for O&M decreases relative
to the requirement, the standards of O&M will fall with serious repercussions
for production, farmer's incomes and economic return on capital investment.
hence the total O&M cost needs to be reduced through the adoption of an
efficient management structure.

The projected costs for management, operation and maintenance under
different MOM model scenarios are set out in section 6.2 in order to estimate
the potential cost savings of the alternative models. The costs and prices
quoted in this chapter are based on mid 1993 values.

It is likely that moving from the present irrigation management model, with DSIi
responsible for water distribution down to tertiary level, to other models will
increase the operator's ability to shift the burden of costs to the beneficiaries.
However this is difficult to quantify and projections are given showing the
effects of different levels of revenue collection on the need for subsidy under
the different cost structures of the models.

The economic implications of alternative MOM models are important to ensure
that the returns on irrigation capital investment are maximised. A reduction in
cost of O&M may contribute to this objective but the main factor will be higher
agricultural yields through increased irrigation efficiency resulting from
improved management.

Financial Cost implications

The consultant’s estimates of annual management, operation and maintenance
costs for several alternative models considered are set out below. These have
been derived from actual 1993 staffing levels and costs of O&M, including
overhead costs, in DSI projects and projects managed by locally based
Irrigation Districts and Irrigation Co-operatives.
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Model Source Primary Secondary Tertiary Total Total /net
Irrig. Area

1 DSl 6 psi 15 Dsi 25 DSi 40 86 107.50

2 Dsi 6 Dsi 21 1A 20 WUG 22 69 86.25

3 psi 6 A 14 1A 15 WUG 22 57 71.25
4A psl 6 WUG 5 WUG 7 WUG 22 40 50.00
4B psi 11 WUG 10 WUG 12 WUG 22 55 68.75

Models 1, 2 and 3 are based on 10,000ha area or larger.
Model 4A for 5,000ha. Model 4B for 2,000ha.
Costs in USS per ha.

The figures in columns 2 to 5 represent the estimated cost for that element of
the supply system expressed per hectare of gross project area. Applying an
irrigation ratio of 80% column € presents the total costs per net area irrigated.
Moving from model 1 to model 2 results in estimated savings of $21.25/ha
resulting almost entirely from the lower costs associated with water user
groups having full O&M responsibility for the tertiary .system. In this model no
saving has been shown for splitting responsibility for primary and secondary
systems between two organisations.

Moving from model 2 to model 3 in which the lIrrigation Authority has
responsibility for both primary and secondary systems results in a further
saving of $15 per hectare. This is the least cost model for the larger schemes
although further savings of $21.25/ha and $2.5/ha can be achieved for small
and very small schemes where the water user group has responsibility for all
the canal supply works.

The significance of these savings for the whole GAP irrigation development is
shown in Table B6.1 which presents the estimated total annual costs of
management, operation and maintenance under alternative model scenarios
over the period 1995 to 2015. The second column of this table gives the
consultant's projections of the net total area irrigated each year in the region
These projections are based on present available data assuming that the
whole potential irrigation area will have been developed by 2015. The table
zlso divides the total area into that for large schemes, schemes between
2.000ha and 5,000hz and schemes of less than 2,000ha.

Four scenarios have been considered, described as A, B, C and D. Scenarios
A B and C are equivalent to models 1, 2 and 3 listed above. Scenario D
encompasses model C for larger schemes and models 4A and 4b for the small
znd very small schemes respectively. It is not feasible to move from Scenario
A immediately and hence the figures for the first two years are not relevant
except in respect of Scenario A. However in 1897 moving from Scenario A to
Scenario B is estimated to result in saving of some US$4.5 miilion/annum. This
increases to almost US$30 million/annum by 2015.
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Table B6.1 : Annual Cost of Management and O&M of GAP Irrigation Schemes

Under Alternative MOM Model Scenarios (1994-2015)

Cumulative Distribution of Cumilative Net Area Total GAP Area Annual Management and O&M Cost
Year |Net Irrigation Over Between Under Under Alternative MOM Model Scenarios ($US/annum)
Area (ha) 5000 ha | 2000~ 5000 ha 2000 ha A B C D

1994 76520 70000 1660 4860 8225900 6599850 5452050 5404625
1995 125320 113000 7460 4860 13471900 10808850 8929050 8758375
1996 169320 156000 7460 5860 18201900 14803850 12064050 11890875
1997 213120 196000 11260 5860 22910400 18381600 15184800 14930875
1998 248120 231000 11260 5860 26672900 21400350 17678550 17424825
1999 278120 261000 11260 5860 29897900 23987850 19816050 19562125
2000 308280 291000 11260 6020 33140100 26589150 21964950 21710625
2001 342880 321000 14260 7620 36859600 29573400 244:;0200 24108125
2002 372880 351000 14260 7620 40084600 32160900 26567700 26245625
2003 414880 391000 16360 7620 44610350 35792025 29567325 29200625
2004 464980 441000 16360 7620 48985350 40104525 33129825 32763125
2005 538380 511000 18960 8420 57875850 46435275 38359575 37935625
2008 622180 591000 21160 10020 66884350 53663025 44330325 43855625
2007 704180 671000 23160 10020 75699350 60735525 50172825 49655625
2008 794180 761000 23160 10020 85374350 68498025 56585325 56068125
2009 884180 851000 23160 10020 95049350 76260525 62997825 62480625
2010 975130 941000 23160 10970 104826475 84104863 62478013 68558438
2011 1075130 1041000 23160 10970 115576475 92729963 76603013 76083438
2012 1175130 1141000 23160 10970 126326475 101354863 83728013 83208438
2013 1265130 1231000 23160 10970 136001475 109117463 90140513 89620938
2014 1345130 1311000 23160 10970 144601475 116017463 95840513 95320938
2015 1411130 1371000 29160 10970 151636475 1217088963 100543013 99895938
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The cost saving in moving from Scenario B to Scenario C is a further US$3.2
million/annum in 1997 increasing to over US$21 million/annum in 2015. Moving
from Scenario C to Scenario D is estimated to result in cost saving of
US$250,000/annum in 1997 increasing to $640,000/annum by 2015. The most
main feature is that moving from Scenario A to B and then to C produces very
significant cost savings, a further move to Scenaric D has only limited
additional savings.

Transferring responsibility for tertiary management to WUGs results in an
estimated saving of 20% of the total O&M cost of Scenario A. This saving is
clearly desirable since it would reduce the total cost by over $30 million at full
development. Furthermore, since the beneficiaries are then fully responsible for
meeting the tertiary costs, the direct cost to government of operating the
schemes would be much lower. In addition to the direct cost savings of some
20% of original Scenario A costs, 25% of the original costs would be borne
directly by the beneficiaries resulting in a total saving to government of 45%.

Table B6.2 presents the net costs that Government has to bear under each
scenario, the differences between figures in the two tables representing the
costs borne directly by beneficiaries under the alternative models. For 1997 the
estimated cost to Government under Scenaric B would be US$ 12.5
million/annum compared with US$ 22.9 milion/annum under Scenarioc A,
representing a cost saving of US$10.4 million/annum. By 2015 this saving
would increase to USS$ 68.8 million/annum.

The saving in Government expenditure in moving from Scenario B to Scenario
C is the same as the overall financial cost saving, namely US$ 3.2
million/annum in 1997 increasing to US$ 21 million/annum by 2015. While this
move produces additional cost savings it does not shift any costs directly to
the beneficiaries. However moving to Scenario D does result in further such
shifts as a consequence of transfering responsibility for primary and
secondary canal management to water user groups in small schemes. For
1997 the shift of cost burden from Government to beneficiaries is US$0.33
million/annum increasing to US$0.74 milion/annum by 2015.
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The financial effects of moving from Scenaric A to Scenario D for 1997 and
2015 are summarised as follows:

Scenario Total O&M ‘Cost | Cost to Govt. Marginal Cost Saving Moving to this Scenario
! g Cost saving Costs to Users Saving to Govt
Ho% ranum HS% mianmm USS millannum USS$ millannum US$ mill/annum
1997 costs
A 22.91 22.91 - - -
B 18.38 12.52 453 5.86 10.39
(o] 15.18 9.32 320 - 3.20
D 14,93 8.74 0.25 0.33 0.58
2015 costs
A 151.70 151.70 - - =
B 121.71 82.90 29.98 38.81 68.80
c 100.54 61.74 2117 - 2147
D 99.90 60.35 0.64 0.75 1.39

The move from Scenario A to Scenario D results in a saving of over 60% to
Although there are slight variations over the period the

Government.
approximate sources of this saving in percentage terms are as follows:

ltem Cost Saving % Cost transferred Total Saving to Govt as
to WUG % % of Scenario A
WUGSs taking tertiaries 20 25 45
IA taking primary/secondaries 14 0 14
WUGS taking primary/secondaries 1 1 1
Total 35 26 60

The largest saving to Government, about 75%, arises from water user groups
taking over responsibility for tertiary canal systems. Most of the remaining
savings result from the transfer of responsibility for primary and secondary
systems from DSI to an Irrigation Authority. Only a very small saving is
achieved by transfer of responsibility for the primary and secondary systems of
small schemes fo water user groups. This is due to the fact that the area
involved is only a relatively minor part of the total projected development area
of the GAP region. Therefore based on a financial criterion the top priority
should be for widespread transfer of responsibility for tertiary systems to
effective water user groups.
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Table B6.2 : Annual Cost to Government of Management
of GAP Irrigation Schemes
Under Alternative MOM Model Scenarios
Cost (US$/annum) Under Scenario :

Year A B C D

1994 8225900 4495550 3347750 3141775
1995 13471900 7362550 5482750 5066525
1996 18201900 9947550 7407750 6961525
1997 22910400 12520800 9324000 8740025
1998 26672900 14577050 10855250 10271275
1999 29897900 16339550 12167750 11583775
2000 33140100 18111450 13487250 12898475
2001 36859600 20144200 15001000 14255475
2002 40084600 21906700 16313500 15567975
2003 44610350 24380075 18155375 17333725
2004 49985350 27317575 20342875 19521225
2005 57875850 31629825 23554125 22614225
2006 66884350 36553075 27220375 26152725
2007 75699350 41370575 30807875 28667725
2008 85374350 46658075 34745375 33605225
2009 95049350 51945575 38682875 37542725
2010 104826475 57288888 42661938 41493288
2011 115576475 63163888 47036938 45868288
2012 126326475 69038888 51411938 50243288
2013 136001475 74326388 55349438 54180788
2014 144601475 79026388 58849438 57680788
2015 151696475 82903888 61736938 60350788

Table B6.3: Annual Cost to Users of Management
of GAP Irrigation Schemes
Under Alternative MOM Model Scenarios
Cost (US$/annum) Under Scenario :

Year A B C D

1994 0 2104300 2104300 2262850
1995 0 3446300 3446300 3691850
1996 0 4656300 4656300 4929350
1997 0 5860800 5860800 6190850
1998 0 6823300 6823300 7153350
1999 0 7648300 7648300 7978350
2000 0 8477700 8477700 8812150
2001 0 9429200 9429200 9852650
2002 0 10254200 10254200 10677650
2003 0 11411950 11411950 11866900
2004 0 12786950 12786950 13241900
2005 0 14805450 14805450 45321400
2006 0 17109950 17109950 17702900
2007 0 19364950 19364950 19987900
2008 0 21839950 21839950 22462900
2009 0 24314950 24314950 24937500
2010 0 26816075 26816075 27465150
2011 0 29566075 29566075 30215150
2012 0 32316075 32316075 32965150
2013 0 34791075 34791075 35440150
2014 0 36991075 36991075 37640150
2015 0 38806075 38806075 39545150
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6.3

Projections of Financial Implications to Government

While the foregoing shows the projected gross cost to Government of
alternative model scénarios, a major focus in the long term should be on the
net cost to Government. This involves applying assumptions regarding revenue
collection to the gross cost figures already discussed.

It is likely that where water is distributed to Water User Groups by an Irrigation
Authority, as in Scenarios B, C and D, the level of revenue collection would be
higher than where DSI supplies water direct to farmers. At this stage the extent
to which it will be possible to recover the operating costs under different
scenarios is unknown. Hence a number of assumptions are required to
calculate the extent to which the different model scenarios will lead to cost
recovery. The assumptions of revenue collection are as follows:

Scenario: A B, Cand D

Optimistic Assumption 12% of users’ 15% of users'
incremental income. | incremental income less
cost of user group O&M

Middle Assumption: 6% of users’ 7.5% of users’
incremental income | incremental income less
cost of user group O&M

Pessimistic 2% of users’ 3% of user's incremental
Assumption: incremental income | income less cost of user
group O&M

While these assumptions provide a sound range for the likely future outcome,
it could be argued that they are generous with respect of Scenario A since a
commercially oriented Irrigation Authority is likely to pursue revenue more
vigorously than DSI and it is easier to collect from water user groups than from
individual farmers. Nevertheless the results show that with these assumptions
Scenario A is financially unattractive.

Table B6.3 presents the projected management, operation and maintenance
costs which will be borne directly by water user groups. This is calculated by
combining the projected areas under irrigation with the WUG costs given in
section 6.2.

Tables B6.4 to B6.6 present the projections of revenue which will be collected
by DSI and/or an Irrigation Authority from water user groups. The first column
shows the projection of the net incremental benefits, except for water charges,
which may accrue to the users. The per hectare unit benefits are based on
farm budgets assuming US$ 500 in the first year of irrigation up to US$ 1,110
by year 6. The projected revenues under the different scenarics were
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calculated for each assumption based on the assumed level of revenue taking
into account farmers' incremental benefits and the costs borne directly by the
water user groups. The main feature of Tables B6.4 to B6.6 is the large
differences in revenue between each assumption. However at present there is
no available data to suggest that the range of assumptions should be
narrowed.

Tables B6.7 to B6.9 summarise the net cost to Government of the four model
scenarios. These figures are calculated by subtracting the revenues estimated
in tables B6.4 to B6.6 from the Government's gross O&M costs. A negative net
cost indicates that Government revenues exceed recurrent O&M costs.

There are two main features of Tables B6.7 to B6.9. The first is that the net
cost to Government will be sensitive to the level of revenue collection. The
second, perhaps more significant, conclusion is that for any revenue collection
assumption the net cost to Government will vary considerably depending on
which model scenario is adopted. For example under the optimistic assumption
the net cost to Government in 1997 is about $US1.6 million/annum under
Scenario A but under Scenario B there is a surplus of US$8.3 million/annum,
increasing to US$11.5 million/annum under Scenario C and to US$ 11.7
million/annum under Scenario D. By 2015 Scenario A achieves a surplus of
US$24.2 million/annum compared with US$98.1 million/annum under Scenario
B, US$119.3 under Scenario C and US$ 119.8 million/annum under Scenario
D. Hence the main financial benefit arises from moving from scenaric A to
Scenario B, and from the further move to Scenarioc C. There is only a very
small improvement to the financial position in moving from Scenario c to
Scenario D.

The figures involved under the middle and pessimistic assumptions are very
different from those under the optimistic one. However the general pattern
remains similar with a large improvement in financial situation moving from
Scenario A to Scenario B, with further improvement from Scenario B to
Scenario C and only a slight improvement from Scenaric C to Scenario D.

Under the middle assumption, the net cost to Government in 1997 is US$ 12.2
million/annum under Scenario A, US3%5.1 million/annum under Scenario B,
US$1.9 million/annum under Scenario C and US$1.6 million/annum under
Scenario D. By 2015 the per annum figures under Scenarios A, B, C and D
are US$ 63.8 miiion deficit, US$ 11.8 million deficit, US$ 9.4 million surplus
and US$ 10.0 million surplus respectively.

Under the pessimistic assumptions, the net cost to Government in 1997 is US$
19.4 million/annum for Scenaric A. This cost falls to US$ 12.5 million/annum
under Scenario B, to US$ 9.3 million/annum under Scenario C and US$ 8.7
million/annum under Scenario D. By 2015 the per annum figures under
scenarios A, B. C and D are deficits of US$ 122.4 million, US$ 77.7 million,
US$ 56.6 million and US$ 55.9 million respectively.
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Table B6.4: Revenue Collection Projection :
Assumptions Under Alternative MOM Scenarios

Farmers' Net Revenue (US$/annum) Under Scenario :
Year Incr. Benefit
(US$/annum) A B C D
1994 38260000 " 4591200 3634700 3634700 3476150
1995 81790000 9814800 8822200 8822200 8576650
1996 135120000 16214400 15611700 15611700 15338650
1997 177745160 21329419 20800974 20800974 20470924
1998 226407240 27168869 27137786 27137786 286807736
1999 266743600 32009232 32363240 32363240 32033180
2000 302625400 36315048 36916110 36916110 36581660
2001 339061600 40687392 41430040 41430040 41006530
2002 373877000 44865240 45827350 45827350 45403900
2003 414247280 49709674 50725142 50725142 50270192
2004 460429520 55251542 56277478 56277478 55822528
2005 523316200 62797944 63691980 63691980 63176030
2006 599617300 71954076 72832645 72832645 72239695
2007 683988700 82078644 83233355 83233355 82610405
2008 775950200 93114024 94552580 94552580 93929630
2009 870861200 104503344 106314230 106314230 105691280
2010 969313600 116317632 118580965 118580965 117931820
2011 1073074500 128768940 131395100 131395100 130746025
2012 1179548000 141545760 144616125 144616125 143967050
2013 1283579350 154029522 157745828 157745828 157096753
2014 1380441650 165652998 170075173 170075173 169426098
2015 1465643000 175877160 181040375 181040375 180301300
Table B6.5: Revenue Collection Projection :
Middle Assumptions Under Alternative MOM Scenarios
Farmers' Net Revenue (US$/annum) Under Scenario :
Year Incr. Benefit
(US$/annum) A B C D

1994 38260000 2295600 765200 765200 606650
1995 81790000 4907400 2687950 2687950 2442400
1996 135120000 8107200 5477700 5477700 5204650
1997 177745160 10664710 7470087 7470087 7140037
1998 226407240 13584434 10157243 10157243 9827193
1999 266743600 16004616 12357470 12357470 12027420
2000 302625400 18157524 14219205 14219205 13884755
2001 339061600 20343696 16000420 16000420 15576970
2002 373877000 22432620 17786575 17786575 17363125
2003 414247280 24854837 19656596 19656596 19201646
2004 460429520 27625771 21745264 21745264 21290314
2005 523316200 31398972 24443265 24443265 23927315
2006 599617300 35977038 27861348 27861348 27268398
2007 683988700 41039322 31934203 31934203 31311253
2008 775950200 46557012 36356315 36356315 35733365
2009 870861200 52251672 40999640 40999640 403376690
2010 969313600 58158816 45882445 45882445 45233370
2011 1073074500 64384470 50914513 50914513 50265438
2012 1179548000 70772880 56150025 56150025 55500850
2013 1283579350 77014761 61477376 61477376 60828301
2014 1380441650 82826499 66542049 66542049 65892974
2015 1465643000 87938580 71117150 71117150 70378075
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Table B6.6 :

Revenue Collection Projection :
Pessimistic Assumptions Under Alternative MOM Scenarios

Farmers' Net Revenue (US$/annum) Under Scenario :
Year Incr. Benefit
(US$/annum) A B c D
1994 38260000 765200 0 0 0
1995 81790000 1635800 0 0 0
1996 135120000 2702400 0 0 0
1997 177745160 3554303 0 0 0
1998 226407240 4528145 0 0 ]
1999 266743600 5334872 354008 354008 23958
2000 - 302625400 6052508 601062 601062 266612
2001 339061600 6781232 742648 742648 319198
2002 373877000 7477540 962110 962110 538660
2003 414247280 8284946 1015468 1015468 560518
2004 460429520 9208590 1025936 1025936 570986
2005 523316200 10466324 894036 894036 378086
2006 599617300 11992346 878569 878569 285619
2007 683988700 13679774 1154711 1154711 531761
2008 775950200 15519004 1438556 1438556 815606
2009 870861200 17417224 1810886 1810886 1187936
2010 969313600 19386272 2260000 2260000 1614258
2011 1073074500 21461490 2626160 2626160 1977085
2012 1179548000 23590960 3070365 3070365 2421290
2013 1283579350 25671587 3716306 3716306 3067231
2014 1380441650 27608833 4422175 4422175 3773100
2015 1465643000 29312860 5163215 5163215 4424140
Table B6.7 : Projection of Net Cost to Government of Irrigation Management and O&M
Optimistic Assumption - Under Alternative MOM Scenarios
Net Cost (US$/annum) Under Scenario :
Year
A B C D

1994 3634700 860850 -286950 -334375

1995 3657100 -1459650 -3339450 -3510125

1996 1987500 -5664150 -8203950 -8377125

1997 1580981 -8280174 -11476974 -11730899

1998 495969 -12560736 -16282536 -16536461

1999 -2111332 -16023690 -20195490 -20449415

2000 -3174948 -18804660 -23428860 -23683185

2001 -3827792 -21285840 -26428040 -26751115

2002 -4780640 -23920650 -29513850 -29835925

2003 -5099324 -26345067 -32569767 -32936467

2004 -5266192 -28959903 -35934603 -36301303

2005 -4922094 -32062155 -40137855 -40561805

2006 -5069726 -36279570 -45612270 -46086970

2007 -6379294 -41862780 -52425480 -52942680

2008 -7739674 -47894505 -59807205 -60324405

2009 -9453994 -54368655 -67631355 -68148555

2010 -11491157 -61292078 -75919028 -76438603

2011 -13152465 -68231213 -84358163 -84877738

2012 -15219285 -75577238 -93204188 -93723763

2013 -18028047 -83419440 -102396330 -102915965

2014 -21051523 -91048785 -111225735 -117745310

2015 -24180685 -98136488 -119303438 -119950513
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Table B6.8 : Projection of Net Cost to Government of Irrigation Management and O&M
Middle Assumption - Under Alternative MOM Scenarios
Net Cost (US$/annum) Under Scenario :
Year
A : B C D imsg
1994 5930300 3730350 2582550 2535125
1985 8564500 4674600 2794800 2624125
1996 10094700 4469850 1930050 1756875
1997 12245690 5050713 1853913 1599988
1998 13088466 4419807 698007 444082
1999 13893284 3982080 -189720 -443645
2000 14982576 3892245 ~731955 -986280
2001 16515904 4143780 -999420 -1321495
2002 17651980 4120125 -1473075 -1795150
2003 19755513 4723479 -1501221 -1867921
2004 22359579 5572311 -1402389 1769089
2005 26476878 7186560 -889140 -1313090
2006 30907312 8691728 -640973 -1115673
2007 34660028 9436373 -1126328 -1643528
2008 38817338 10301760 -1610940 -2128140
2009 42797678 10945935 -2316765 -2833965
2010 46667659 11406443 -3220508 -3740083
2011 51192005 12249375 -3877575 -4397150
2012 55553595 12888863 -4738088 -5257663
2013 58986714 12849011 -6127939 -6647514
2014 61774976 12484339 -7692611 -8212186
2015 63757895 11786738 9380213 10027288
Table B6.9 : Projection of Net Cost to Government of Irrigation Management and O&M
Pessimistic Assumption - Under Alternative MOM Scenarios
Net Cost (US$/annum) Under Scenario :
Year
A B C D
1994 7460700 4495550 3347750 3141775
1995 11836100 7362550 5482750 5066525
1996 15499500 9947550 7407750 6561525
1997 19355497 12520800 9324000 8740025
1998 22144755 14577050 10855250 10271275
1999 24563028 15985542 11813742 11559817
2000 27087592 17510388 12886188 12631863
2001 30078368 19401552 14258352 13936277
2002 32607060 20944580 15351390 15029315
2003 36325404 23364607 17139907 16773207
2004 40776760 26291639 19316939 18950239
2005 47409526 30735789 22660089 22236139
2006 54892004 35674506 26341806 25867106
2007 62019576 40215864 29653164 29135964
2008 69855346 45219519 33306819 32789619
2009 77632126 50134689 36871989 36354789
2010 85440203 55025555 40398605 39879030
2011 94114985 60537728 44410778 43891203
2012 102735515 65968523 48341573 47821998
2013 110329888 70610082 51633132 51113557
2014 116992642 74604213 54427263 53907688
2015 122383615 77740673 56573723 55926648
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6.4

Background to the Economic Analysis

The economic values of the main crops were taken from the lrrigation Master
Plan (Dapta, 1991). The figures in that report suggest that the economic
values of the main crops range from 80% to 100% of the actual 1993 farm
gate prices. The overall average figure for all crops is estimated to be in
excess of 90%. The average economic value of a composite of farm inputs is
higher than their market prices. Fertiliser costs are well below their economic
cost due to considerable subsidies although these represent only a minor part
of total input cost. Consequently the economic value of costs of the composite
of agricultural inputs is taken to be 15% higher than their market prices. The
farm budgets suggest that input costs represent approximately 40% of the
gross product financial value. This figure combined with the above shadow
prices for inputs and outputs results in an economic value of agricultural
benefits of around 75% of that calculated using market prices.

The farm budgets also show that, using the mid 1993 exchange rate, the
overall net financial benefit of irrigation was about US$ 1,000/ha excluding
perennial fruits, with the latter adding another $200/ha. Given the uncertainty
with fruit in the region only 50% of its potential benefit has been used. Hence
the total financial benefit of irrigation is taken as $1,100/ha and the shadow
priced economic value is $825/ha. The build up to this figure during years 1 to
6 respectively is $375, $560, $750, $775, $800 and $825.

The average 1993 development cost including GDRS costs, has been
estimated as US$ 10,000/ha. This is based on the average costs presented in
the Irrigation Master Plan, US$ 7,426/gross ha, including dams, diversion
structures and canals down to tertiary level, combined with an irrigation ratio of
80%. The O&M costs are the average 1993 costs estimated by the consultants
and summarised in 6.2.

While market prices for composite construction and O&M per hectare costs are
not distortions of economic values, they appear to under-estimate the full cost
to the economy. A shadow value of 1.15 has been used in the economic
calculations. Shadow pricing has been applied to the costs even though they
have been expressed in US$. This is because the financial dollar costs are
proxies for TL costs based on the prevailing rate of exchange.

A difficulty with any current economic analysis for GAP irrigation projects is the
decide which costs should be considered as sunk costs and not included in the
calculations. This is straight forward for specific projects but, when undertaken
on a typical per hectare basis, the appropriate level of costs which should be
considered as sunk is problematic. Hence the IRR calculations have been
undertaken for a series of sunk cost assumptions. The average implementation
period has been taken as 17 years and the cost build up has been based on a
typical pattern of increasing annual cost untl a peak is reached before
expenditure reduces as completion approaches.
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6.5

The Effect of Alternative Models on Internal Rate of Return

When considering the effect of alternative models on the intenal rate of return,
the focus is on the overall effect that model selection would have on the whole
GAP irrigation programme. Hence the relevant analyses are undertaken on
typical average cost irrigation in the area rather than on sub-components of the
overall project. The most appropriate basis of analysis is the internal rate of
return at typical average cost unit areas and for that reason the calculations
are undertaken on a hectare basis. The resulting rates of return would be
similar to those obtained using overall GAP project costs. However they may
be very different from those estimated for individual projects. The consultant
combined the average unit capital cost, average unit O&M costs of the
different models and average unit benefits described above, to estimate the
internal rate of return of alternative models.

Table B6.10 summarises the results of the internal rate of retum calculations. It
can be seen from the first line of the table that, when all capital costs are
included in the calculations, the IRR varies between 2.53% and 3.01%. Hence
the effect of the more efficient management cost models is limited in terms of
the IRR. Furthermore this 0.5% potential increased return is only applicable to
a limited part of the potential irrigated area, which is those schemes between
2,000ha and 5,000ha size which are managed by Water User Groups from the
primary canal. For most of the irrigated area the additional return from a more
cost effective management model is only 0.3%.

The rates of retun shown in the first line of Table B6.10 are much lower than
those in the Master Plan since they include all capital costs. The Master Plan
assumed that 36% of capital costs were sunk and therefore could be ignored
in the calculations. The second, third and fourth lines of the table show the
effect on the IRR of considering part of the capital as sunk. It can be seen that
this has a very significant effect on the IRR. Considering the first eight years
costs as sunk is close to the Master Plan average sunk cost assumption. It
can be seen that this assumption of sunk costs resuits in an overall average
rate of return of between 5.48% and 6.10% for the different models. However
for most of the irrigated area the additional rate of return for the most efficient
model is under 0.4%. Hence it is concluded that the effect of alternative
management models on the rate of retun due to O&M cost savings is very
limited. This is a feature of the whole of Table B6.10 and arises mainly
because the O&M costs are relatively low compared with investment costs and

benefits.
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Table B6.10 : Internal Rate of Return of Typical GAP Irrigation Schemes Under Alternative MOM Models :
Benefit Levels, and Alternative Sunk Costs

No Sunk Costs 2.53 272 2.83 3.01 2.87
First 5 Years Investment Costs Sunk 3.66 387 4.00 420 4,04
First 8 Years Investment Costs Sunk 5.48 572 5.87 6.10 5.91

First 12 Years Investment Costs Sunk

L

No Sunk Costs
First 5 Years Investment Costs Sunk 421 440 4.52 4.70 4.56
First 8 Years Investment Costs Sunk 6.10 6.63 6.47 6.69 6.52

First 12 Years Investment Costs

Sunk

No Sunk Costs 3.46 3.62 3.72 3.87 3.75

First 5 Years Investment Costs Sunk 4.71 489 5.00 517 5.03
7.08

First 8 Years Investment Costs Sunk 6.63 6.0 7.04 7.24

First 12 Years Investment Costs Sunk

No Sunk Cosls 3.87 4.02 4.11 4.25 4.14

First 5 Years Investment Costs Sunk 517 534 5.45 5.61 5.48
First 8 Years Investment Costs Sunk 7.24 7.44 7.57 7.76 7.61
First 12 Years Investment Costs Sunk 15.52 15.87 16.10 16.45 16.17

No Sunk Costs 3.15 338 3.53 3.76 3.57

First 36% of Investment Costs Sunk

No Sunk Costs 4.35 4.56 4.69 4.89 4.73

First 36% of Investment Costs Sunk 7.99 8.27 8.44 8.71 8.49
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A sensitivity analysis showed that the IRR of projects is very sensitive to
capital investment costs. Recalculation of the rates of return shown in Table
B6.10, keeping other variables constant and reducing the capital cost by 50%,
increases the IRR by about double, showing the greatest increase where the
original IRR was below 4%. However the comparative returns for different
models and the conclusions regarding model selection remain unchanged. This
is also true for a sensitivity analysis on the shadow prices used in the earlier
calculations.

Despite the limited effect that different O&M costs have on the IRR, it does not
follow that the IRR is insensitive to the selection of the optimum model. An
even more important feature than O&M cost saving is the efficient delivery of
water. This will have two benefits. Firstly efficient delivery should resuit in a
given volume of water being able to irrigate the greatest area. However the
effect of this may not occur for several years by which time the discounted
value of the benefit would be very small. Therefore the second benefit, timely
delivery, is the more relevant measure for IRR calculation. Timely delivery
results in maximum crop yields while poor delivery timing will cause reduced
yields.

The second, third and fourth sections of Table B6.10 show the effect on the
IRR of increasing agricultural productivity by 5%, 10% and 15% respectively. It
can be seen that the effect on the IRR is considerably greater than that arising
from cost savings between the models. For example for the 8 year sunk cost
alternative a 5% increase in yields due to more efficient water delivery leads to
an increase in IRR of approximately 0.6%. Similarly yield increases of 10%
and 15% would lead to increases in IRR of about 1.2% and 1.7% respectively.
Hence a 15% increase in yield leads to an increase in IRR of approximately
that resulting from the maximum O&M cost savings between the models.

While model 3 is the most cost effective in terms of O&M costs, the economic
rationale for recommending this model should be based mainly on its effect on
farm production rather than on O&M cost savings. It is suggested that model 3
will not only save costs but would also result in more effective delivery of water
than models 1 and 2. If this is accepted, then the return from model 3 would
be considerably higher than that from models 1 and 2 as is indicated in Table
B6.10.

The choice between models 3 and 4A or 4B, where one of the latter is
applicable, should include a judgement of the probable comparative achievable
water delivery between an Irrigation Authority and a Water User Group. This
could give a more realistic economic result than relying solely on the
comparison of O&M costs.

The actual rates of return shown in this analysis are dependent on a number
of assumptions made in the calculations. Apart from cost and benefit values
the most important assumption is the length of the implementation period. If
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this is reduced the IRR will increase. The last two sections of table B6.10 show
the effect on IRR of reducing the implementation period from 17 to 8 years.
For the base case where there are no sunk costs the average of the five cases

" IRR increases from 2.79% to 3.48%. Where the first 36% of investment costs
are considered as sunk costs, the average of the five cases IRR increases
from 5.82% to 6.89%.

Even if the estimated IRRs vary due to changes in the assumptions, the main
value of the figures lies in the comparative IRRs to the models and to
variations in production. The resulting rankings are unlikely to change if other
assumptions do change. The conclusions of the IRR analysis remain valid
unless there is a large change in relative O&M costs.

It is concluded that there is a positive effect on the IRR of the GAP irrigation
systems as a result of a move from model 1, with DSi controling water
distribution, to model 3 with an lrrigation Authority responsible for conveyance
and Water User Groups responsible for distribution. Transfer of responsibility
for primary and secondary canals of small schemes to Water User Groups
would also further reduce costs. However for this latter case the effect on IRR
would depend on the comparative efficiency for water delivery between an
Irrigation Authority and Water User Groups.
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74

THE RECOMMENDED MODEL

Proposed Strategy for MOM

The Overall MOM Model embraces all those aspects of institutional and
organisational design necessary to achieve the integrated and sustained
development of water resources and irrigation systems in the GAP region. The
aspects which are to be specifically addressed by the medel include:

. Institutional Arrangements for all the major organisational entities
covering in the broadest sense their form, responsibilities, functions
and the relationships between them. These arrangements refer to both
the core service delivery bodies and those that provide technical
support and advisory services.

. Organisational ~ Arrangements describing more specifically  the
responsibilites and accountabilites of main entites and the
communication and coordination links between them.

. Management Arrangements setting out the organisational structures of
the major entities, their procedures, systems and resources required to
perform their functions.

. Guidelines for planning, implementing, operating and maintaining the
physical and farming infrastructure.

. Guidelines for good on-farm agronomic and water management
practices.

. Human resource training programmes for agency staff and farmers.

. Performance Monitoring and Evaluation system which provides

feedback and allows modification to guidelines and structures to meet
changing management requirements.

. The necessary legislative framework which will allow the required
institutional and management arrangements to be implemented and
sustained.

The overall strategy for MOM must be to put in place a total management
system that will achieve optimum utilisation of invested resources to realise the
full agricultural potential of the GAP region. The first step in this strategy is to
design a management system that most effectively meets the major objectives
and criteria described in preceding chapters. Subsequent steps involve: testing
the model concepts in representative field trials; reviewing and modifying the
model following the field trials; developing appropriate transitional
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arrangements for application of the model elsewhere in the GAP region;
implementing the model throughout the region.

The proposed Institutional Framework for the MOM Model is illustrated in
Figure B7.1. This framework embraces functions to be carried out at national,
regional and provincial levels and establishes the essential coordination and
communication links between the different functional responsibilities and
agencies. A feature of this structure is the emphasis on horizontal lines of
communication in contrast to the much more vertically structured nature of the
present system which was shown on Figure A3.1.

Irrigated agriculture is a dynamic process which must respond to changing
agronomic, economic and technological demands if it is to sustain a high level
of productivity. Furthermore competing demands for water resources and
political and economic pressures at both domestic and international levels are
likely to have an impact on the future development of agriculture in the region.

The MOM model must also be capable of responding positively to such
pressures if irrigated agriculture is to be sustained. The clear implication is that
the MOM model initially established must be flexible and capable of changing
to meet emerging demands and circumstances. This is especially significant
for large irrigation development programmes, such as in the GAP region,
where the systems established at both agency and farmer levels in the early
stages become cbsolete when the irrigation schemes are fully developed. This
aspect was a feature of several irrigation developments in other countries
described in Chapter 6 of Section A.

Proposed Institutional Framework
The National Level

The main functions to be undertaken at national level are those essentially
related to economic and financial planning, policy development, resource use
planning and inter agency co-ordination for activities that have nationwide
effects. Those functions which are essentially related to service delivery are
primarily undertaken by agencies operating at regional or provincial levels and
are discussed in 7.2.2.

Within the water resources sector key functions to be undertaken at national
government level include: total water resources assessment and integrated
resource planning; establishment of water management policies relating to
water rights of surface waters and groundwater, water quality and pollution
control; development of effective water laws and other legislation to create the
appropriate enabling environment for operating agencies
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Within the agricultural sector national government functions are directed
towards developing overall agricultural policies that are responsive to domestic
and international market and economic demands. At this level government is
primarily involved with developing overall policies and providing resources so
that farmers can receive crop inputs, advisory and marketing services by the
most appropriate public or private sector organisations.

Other national level planning functions which have an impact on the water
resources and agricultural sectors include energy generation, transport,
communication, education, the environment and health. These functions are
significant in a development of the scale of the GAP irrigation schemes and
are recognised in the total overall institutional framework.

The GAP Administration is seen as having a crucial role in the integration of
planning activities of both national and regional level organisations.

The Regional and Provincial Level

The MOM Management Model comprises the core of the Institutional
Framework illustrated in Figure B7.1. The primary element of the management
model consists of three principle components: the Farmer Groups, the
Irrigation System Operating Body and the Supplier of Bulk Water, each with its
distinct function and crganisationa! characteristics.

The Farmer Groups represent the production unit and ultimate customer for
the water; their primary function is to utilise the water efficiently in order to
maximise agricultural production and to bring wealth to themselves and the
region. The most important skills for this group are agricultural know-how,
commercial acumen and general managerial ability. The Irrigation System
Operator is responsible for conveying the water from the bulk supply point to
the delivery points where it is taken over by the Farmer Group; the essential
requirement is that the water is delivered at the time and in the quantity that is
mutually agreed with the end-user. There is no inherent definition of the
number of such delivery points nor the size of the Farmer Groups; these will
vary with the particular configuration of the system, the cultural characteristics
and the managerial skills of the Farmer Groups but the functions remain
distinct. It is this functional distinction that is important for determining the
optimal institutional form for each level or layer in the overall management
structure.

The respensibility of the third core component, the Supplier of Bulk Water, is
similar to that of the Irrigation System Operating Body. It is responsible for
supplying water, at one or more defined paints, in accordance with an agreed
policy. The significant distinction is that it operates at the national level rather
than the regional, river basin or scheme level of the Irrigation System
Operating Body. As well as meeting the agreed demands of perhaps several
Irrigation System Operating Bodies, the Bulk Supplier must plan integrated
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water resources deveiopment at the national and international scale to meet
national policy goals and to satisfy both national fiscal constraints and
environmental protection requirements. There are thus almost certain to be
conflicts of interest between these two distinct functions. It is therefore highly
desirable that they should be assigned to separate entities, each with its own
primary focus, form of accountability and organisational structure. Again, the
point at which the Bulk Supplier hands over to the Irrigation System Operating
Body will be a dependent on the local circumstances and may be influenced
by the scale of the infrastructural works involved.

It could be argued that there should be a fourth core component whose
responsibility would be the regional level disposal of irrigation return water,
both from surface flow rejection and sub-surface drainage. This has not been
shown explicitly on the institutional framework diagram as it is inherent in the
water resources management function, which in this case has not been
separated from that of bulk water supply. Although in principle such a
distinction could be made, there is no immediate need to consider such an
institutional change with respect to the selection of the MOM Management
Model for the GAP Region. It should be assumed therefore that whenever the
term Bulk Water Supplier is used, this encompasses all the functions of
integrated water resource management, including the monitoring of surface
and groundwater quality and the safe disposal of excess water from the
irrigated ares. This does not absolve the Irrigation System Operating Body
and the Farmer Groups from taking responsibility at their respective levels for
minimising the outflow of excess water from the irrigation areas and ensuring
that the quality of such water meets national standards. Moreover both these
parties have direct responsibility for ensuring that the environment within their
areas of responsibility is not irreversibly degraded and that any unavoidable
short-term negative impact is carefully managed. The most sensitive of these
environmental parameters are soil erosion, water quality and soil salinity. The
responsibility for removal of excess water from the irrigated areas will have to
be bound by mutual agreements similar to those for the supply of water and
will be closely related to the issue of water management at the system
operation and farm levels.

In addition to the three core components, there is a further component shown
on Figure B7.1 containing the support and advisory functions provided by the
existing government agencies. These agencies have been shown as an
intrinsic part of the management model, as they will have a close and direct
contribution to make to the efficient management and operation of the system.
However this advisory and support function will be substantially independent of
the institutional form and management structure of the three core components;
moreover this function will form only part of their overall regional duties which
will extend beyond the irrigated areas. It is on these grounds that they are
separated by a dotted line from the three core components and have not been
included in the MOM Management Model selection process.

The Universities, as centres of education and research, will also have a key
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role to play in the success of irrigated agriculture in the region. The link
between then and the MOM Management Model is important and must be well
defined both institutionally and organisationally. They do not however form
part of the MOM Management Model, as defined, for the purposes of this
project.

Similarly the private sector, while not directly involved in the management of
the irrigation system, will complement the services provided by the
Government agencies but in a form that by its nature will be institutionally less
well defined. The involvement of the private sector in the overall coordination
role is seen as important as a means of providing a formal line of
communication between the users of these services and the suppliers and
thereby improving the level of service that is supplied. They are thus shown as
a part of the overall institutional framework but not part of the MOM
Management Model.

Finally, there is seen to be a need for a body that will provide the function of
coordination between these six entities. Although this role falls within the scope
of the GAP RDA, it should be seen as a distinct entity with its own
organisational structure. It has been shown within the MOM Management
Model boundary because it will need, at least initially, to have a management
as well as coordination function and take responsibility for such activities as
planning and performance monitoring and evaluation and planning.

GAP Regional Development Administration

At the higher levels of operation of irrigation schemes, more especially where
policy is determined and development is initiated, there is presently little
coordination between those involved, and certainly no channels through which
the farmer can make his voice heard. GAP Administration has a major role to
play in this for the foreseeable future with the high rate of irrigation
development planned for the GAP Region over the next two decades.

A coordinating body bringing together the main organisations involved in
irgation development is required to provide advice and guidance to the GAP
Administration, to enable it to better formulate regional policy and to direct the
involved departments, directorate, and authorities on irrigation development
and operation and associated services.

This coordinating, body with the suggested tile: GAP Co-ordination and
Advisory Council on Irrigation Development - GAPCACID, would comprise
representatives from the following sectors and official bodies:

. Secondary Canal Management Committees or a federation of SCMCs
. Irrigation System Operating Body (lrrigation Authority)

. Supplier of Bulk Water (DSI)

. Regional Directorate representatives of DSi, Ministry of Agriculture,

and other Regional Directorates and Research bodies
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= Representatives from Private Sector Bodies.
’ Provincial Governors or their representatives.
. Universities

This would provide a formal channel through which farmers' concerns and
ideas could be channelled through the GAPCACID to the GAP Administration
and open a route through which irrigation development could be planned
taking into account the needs and wishes of farmers in the design phase in a
manner which does not now occur.

This would enhance the roles of both the SCMCs and the WUGs in the
important function of informing the GAP Administration, through a formal
organisation, in a critically constructive manner, how irrigation development
should proceed, based on actual operating experience and conditions at
farmer level. The following diagram indicates the operating structure of
GAPCACID:

[ GAP RDA
GAP RDA (Chairman) 1
\| SCMC 1 each zone
Operating Body 1
GAP CACID Bulk Supplier 1
Council 40 members (approx) DSI,MARA,GDRS, Forests 4
Provincial Governors 8

Universities 3
Executive Private Sector 3

Committee (3)

[ 1
SCMCs Irrigation System Supplier of
WUG Operating Body Bulk Water

Supplier of Bulk Water

Management of the major water sources and provision of water supply in bulk
at supply points into the various irrigation systems are the primary
responsibilities of the Supplier of Bulk Water. DSI aiready undertakes these
and would continue to do so as one of the principal core bedies in the model.
Freed from the additional responsibilties of water conveyance and local
distribution DSi would thus be able to focus its activities on the integrated
planning of water resource development and management on the broad scale.

The maijor roles of the Supplier of Bulk Water are as follows:

. management of river systems to ensure the sustainability of surface
water resources in both quantity and quality

. construction and management of headworks storages, pumping
stations and river diversion works

. monitoring, assessment and authorisation of the use of groundwater
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. allocation and provision of water supply in bulk to all au:hofised users

J setting and collection of appropriate water charges for water supplied
in bulk

. establishing level of service agreements with Irrigation System
operating Bodies and other bulk users

. participation as a member of GAPCACID
. liaison with all other public and private bodies in long term planning

Further details of the role and organisation of DSi as the bulk supplier are
given in 7.3.

Irrigation System Operating Body

The conveyance of water in large quantities from the bulk supply points to the
various distribution points is the responsibility of the specialised Irrigation
System Operating Body termed the Irrigation Authority (IA). This body has as
its primary focus the management of the dynamics of the irrigation system as it
must match the fluctuating demands of water users at the downstream end
with the availability of bulk water. As the variations of supply and demand often
do not coincide it is very much the ability of the IA in devising operating rules

and managing the delivery system that will determine how well the needs of
water users are satisfied.

The main roles of the A are as follows:

. operate main and secondary canal systems to convey water from bulk
supply points to WUG supply points

. maintain main and secondary canals and drainage collector systems to
designed and operational capacity

. liaise with DSI for supply of bulk water in accordance with the level of
service agreement

J enter level of service agreements with WUGs

pay DSI for bulk water received and set and collect charges for water
delivered to WUGs

. participate as a member of GAPCACID

. liaise with WUGs and SCMCs on agronomic matters as they affect
water requirements

. carry out long range planning for irrigation system development.
Further details of the role and organisation of the IA are given in 7.4.

Farmer Groups

The main function of the farmer groups, referred to as Water User Groups in
the model, is to distribute water received equitably and efficiently among all
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farmers so as to maximise agricultural production and so ensure the economic
well being of the region. The focus of the WUGs is on the farmer and his crop
needs and in doing so it must act in accordance with simple but effective
operational rules which are devised to meet the needs of that particular
community.

In summary the main role of the WUGSs is to:

» receive water from the lrrigation System Operating Body in accordance
with its level of service agreement

. distribute water equitably among all member farmers

. pay for bulk water received and set and collect charges for delivered to
individual farmers

. maintain tertiary canal and drainage systems in operational condition

. liaise with support and advisory organisations, public and private, on

behalf of its members

. participate in the Secondary Canal Management Committee where
appropriate. b

Further details of the role of WUGs, their formation and how they are
organised to undertake this role are given in 7.5.

Support and Advisory Bodies

The support and advisory bodies are those Government agencies which
provide important technical, training, economic and other assistance and
advice to individual farmers, WUGSs and the system operators at both bulk and
conveyance levels. Their role is an important and continuing one and as such
they are important components of the management model although not core
components. The main support and advisory agencies and their roles are as
follows:

(a) Ministry of Agriculture and Rural Affairs

Through its various General Directorates and other departments MARA would
provide the following services:

g extension services and training to farmers and WUGs in matters of
agronomy, irrigation technology, on-farm water handling and drainage

: undertake programmes of plant production, livestock improvement and
integrated agricultural development

J undertake land-consolidation works
s carry out research on crops, irrigation techniques and drainage aspects
. provide technical inputs to crop production
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(b)

participate in the GAPCACID
assist farmers with process to form Water User Groups.

General Directorate of State Hydraulic Works (DSi)

The role of DSI as a support agency (as distinct from a bulk water supplier) is
as follows:

(©
GDRS

(d)

plan, design and construct water supply infrastructure works

assist the IA and WUGs in establishing technical standards for
operation and maintenance

on request undertake maintenance works for the IA or WUGs on a
contract basis

provide consultancy services to IA and WUGs for long term planning of
their systems

participate in the GAPCACID. -
General Directorate of Rural Services

has a very comprehensive role in total village development. As an
irrigation support agency its particular role is as follows:

undertake design and implementation of on-farm irrigation systems and
layouts

design and implement on-farm drainage works

undertake research into agricultural and water use matters
undertake reclamation projects

participate in the GAPCACID.

Ministry of Forestry

Involvement of the Ministry of Forestry in the GAP irrigation projects has been
limited to date. However an increasing role is seen for the Ministry in the
development of tree crops which could provide a valuable alternative crop for
irrigation usage in the region. Accordingly the Ministry of Forestry is considered
as one of the support bedies with role as follows:

trial and develop tree species for production under irrigation and make
the results available to farmers through extension agencies

undertake programmes of watershed rehabilitation where necessary to
reduce erosion and siltation problems in reservoirs

participate in the GAPCACID.
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Universities

The universities are the major centres of education for many professional and
technical staff of agencies who work in the region. The universities are also
important centres for fundamental scientific research into matters concerning
soil and water use, agricultural crops, engineering, environmental and other
issues. Continued work in these fields is vital for the long term sustainability of
irrigated agriculture in the region. It is important that the programmes of higher
education and research are relevant and regularly updated to meet the
contemporary needs of the region. In order to ensure that the needs of the
region are appropriately covered in programmes of higher education and
research the major universities in the region are regarded as a support group
distinct from other public and private support bodies. The universities would all
participate in the GAPCACID.

Private Sector

Various private sector bodies are involved with irrigation and agriculture at
present although they are not formally linked to the current institutional
structure of irrigation management. The Chambers of Agriculture which exist
throughout the agricultural areas of Turkey, and linked by their Ankara based
union, is the major private body acting to represent the interests of most
farmers nationwide. The role of the private sector is certain to increase rapidly
in the region to meet the expanding needs of farmers for inputs such as seeds,
fertilisers and farm equipment and marketing facilities. The private sector is
also likely to be increasingly involved in provision of financial and other
services which Government bodies are unable to provide or cannot do
effectively. The private sector will also be increasingly involved as the
Government proceeds with privatisation of many existing State Economic
Enterprises.

The role of the private sector is driven primarily by commercial considerations
and by the nature of these bodies is less institutionally structured than that of
public sector bodies. Nevertheless if the private sector is to be most fully
effective it should be recognised as a support body in the management model.
This involvement is formalised by inclusion of private sector representatives on
GAPCACID. Such representation should include the Union of Chambers of
Agriculture, farm input/irrigation equipment suppliers and marketing services.

Provincial Co-ordinating Committee

The Provincial Co-ordinating Committee of each province, established as a
requirement under Provincial Administration Law No 5442, plays an important
role as a communication link between different Government agencies including
those which have only an indirect relationship to irrigated agriculture. Provincial
and county level administrations will also be involved in the delivery of
agricultural services to farmers.

The primary role of co-ordination of the core bodies and the support agencies,
which are directly involved with irrigated agricullure, lies with GAP RDA under
the MOM Model through the proposed GAPCACID. However because of the
economic and social significance of the GAP irrigation schemes to the whole
region there is a need to ensure that where it is relevant the programmes of
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other agencies are planned with an understanding of the irrigation
development programme. For example as additional areas are brought under
irrigation there will be considerable movement of people as additional workers
arrive for employment on farms and the support industries that are created.
This will bring pressure for increase in a range of Government services not
directly related to irrigation such as transport, health and education. Thus the
Provincial Co-ordinating Committees are seen as playing a complementary role
to GAP RDA in co-ordinating the general activities all public agencies. To
ensure that this link is formalised each Provincial Co-ordinating Committee
should be represented on GAPCACID.

The Supplier of Bulk Water
Role and Function of DSI

Management of the major water sources and provision of water supply in bulk
at supply points into the wvarious irrigation systems are the primary
responsibilities of the Supplier of Bulk Water. DSi already undertakes these
and is recommended under the model to continue this role which would be
enhanced without the additional responsibilities of water conveyance and local
distribution. DSI could then focus its activities on the integrated planning of
water resource development and management on the broad scale taking into
account national policy objectives and international obligations. It would cover
aspects such as water quantity and quality, drainage and salinity control
strategies, flood control and environmental considerations.

DSi would also have direct responsibility for ‘management of the major
headworks storages, pumping stations and river regulating weirs. These large
engineering structures demand the continued attention of skilled operators,
backed by technical expertise, to ensure that they provide the required levels
of service under all operating conditions

The major roles of the DSI as the Supplier of Bulk Water are:

o management of the control and use of river systems so as to ensure
the sustainabilty of surface water resources in both quantity and
quality

. management of the operation and maintenance of headworks storages,

pumping stations and river diversion works

. monitoring, assessment and authorisation of the use of groundwater

. allocation and provision of water supply in bulk to all authorised users

& setting and collection of appropriate water charges for water supplied
in bulk

. establishment of level of service agreements with Irigation System

operating Bodies and other bulk users

. participation as a member of GAPCACID
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. liaison with all other public and private bodies in long term planning.
Organisational Arrangements

The organisational "arrangements for DSI acting as headworks storage
manager and bulk supplier would be much the same as at present in those
regions with such works. Storage management is undertaken by the
appropriate DSi Regional Directorate through the O&M sub directorate.
Reservoir operating staff would have the availability of technical and support
sections. A typical organisation chart showing the relationship of the storage
management unit to other DSi units and customer bodies is as follows:

|Dsi Regional Director ]

|

DSi 0&M Section Director

I

[
DSi Headworks O&M Staff [usi Admin Supportl IDSl Technical Support

Irrig Authority

WUGs WUGs
Large Schemes Small Schemes

The Irrigation System Operating Body
Role and Function of the Irrigation Authority

The creation of an Irrigation Authority (lA) is the recommended sub model for
the Irrigation System Operator core component of the MOM Management
Model. The proposed IA will take over many of the functions at present carried
out by DSI. The IA will own, manage, operate and maintain the primary and
secondary delivery system, buying water in bulk from DSI and seling it to
Water User Groups (WUGs). Coordination and communication with the WUGs
would be facilitated by formation of a Secondary Canal Management
Committee (SCMC) representing a group of WUGs on the same secondary
canal system.

The IA will be a Government agency and should be established within the
Ministry of Public Works and Settlements although outside the existing
departmental structure of DSI. It is an essential that the 1A be set up under a
charter which requires it to operate on a commercial, fully accountable basis
with its own management and finances. This would establish it from the outset
as a relatively autonomous body focussed specifically on delivery of irrigation
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services to a defined customer group. This would also facilitate the possible
transition of the IA to a private sector body in the future.

The |IA would have the following main tasks, which are closely related:

. Operation of the primary and secondary delivery systems

. Maintenance of the primary and secondary systems

. Payment for water purchased from the bulk supplier and collection of
water charges from WUGs

. Planning for future development.

Organisation and Management

The management structure of the IA should reflect its main tasks and the
associated support services. The form of the proposed structure is as follows:

MAIN BOARD
I
I [ I | il
OPERATIONS MAINTENANCE PLANNING & COMMERCIAL ADMIN.
PROJECTS SERVICES

The IA would be governed by a part-time management board responsible for
overall policy direction, setting operational goals, financial planning, long term
planning and monitoring overall physical and financial performance.

The management board needs to have expertise covering a range of
disciplines and institutional interests. The recommended composition is seven
persons being as follows:

% A representative of GAP RDA (Chairman)

. One representative each from DSI, MARA and GDRS

. Two private sector representatives, one representing farming interests
and one experienced in business management

. The chief executive of the 1A (ex officio)

The role of each department and the range of staffing disciplines required to
undertake these are as follows:

(a) Operations

. Manage and operate primary and secondary canals and pipelines

L] Schedule water on a day-to-day basis

. Liaise with WUGs (through Secondary Canal Committee where
established)

. Liaise with DSI

. Water metering

. Enter into Service Level Agreements (SLAs) with DSI and WUGs,
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This department would be staffed by:

. Operations Manager and Deputy

= Primary Canal Section Engineers

. Secondary Canal Technicians

. Watermasters for each Secondary Canal

> Water Schedular/Data Manager

(b) Maintenance

= Maintain primary and secondary canals and pipelines

J Regular inspections and reports

& Plan maintenance programme

. Organise maintenance of primary and secondary canals by direct
labour or contract

. Develop maintenance standards and guidelines for WUGSs.

This department to be staffed by:

. Maintenance Manager and Deputy

. Maintenance Engineers

. Maintenance Technicians

. Weed Control Specialists

. Plant Technicians and Drivers

. Workshop Manager

. Workshop Technicians, etc

. Direct Labour Manager.

(c) Planning and Projects

. Research & Development

. Long-term water management

: Planning of new works and major repairs

. Design of new works and majer repairs
Project Management

. Performance evaluation

. Quality Assurance.

This department to be staffed by:

. Manager, Planning and Projects

. Research staff (agronomist, sociologist, engineer)
. Hydrologists and Computer modellers

C Planning engineers

. Design engineers

s Design technicians

. Project managers.
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(d) Cornmercial Department
. Company Law
Rules and Regulations
. Legal advice to Operations on Service Level Agreementis (SLAs)
. Contracts Service and Secretariat
. Fee collection
. Payments to DSI, other suppliers and contractors.

This department to be staffed by:

. Commercial Manager
. Company Lawyer

e Contracts Engineer

. Accountants

. Billing clerks

8 Fee collestion agents.
(e) Administrative Services
. Personnel

E Training

. Office maintenance

* Travel services

. Library services

. Post and telephones

. Computer support.

This department to be staffed by:

. Administration Manager
. Personnel Manager

. Training Manager

’ Library Manager

Post Supervisor.
Farmer Groups
Role and Function of Water User Groups
(a) Role
The creation of Water User Groups (WUGs) is the recommended sub model
for the Farmer Groups core component of the recommended MOM
Management Model. The role of Water User Groups (WUGS) as part of the

recommended model will be to:

s receive water at the tertiary level from the Irrigation System Operating
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Body (DSl initially until an Irrigation Authority is formed.)

. allocate water fairly to its irrigating members

- develop an appropriate and equitable basis for water charges

. collect water charges from members

. pay to the supplying authority fees for the bulk water received

. undertake the necessary maintenance work on the tertiary irrigation

and drainage infrastructure, or make arrangements and pay for the
work to be carried out by other means

¢ undertake and pay for improvements to the tertiary system as required

. lisise and negotiate with supply and support organisations in the
interests of members

. participate in the Secondary Canal Management Committee to

safeguard the interests of WUGs for bulk water supply and charging
from the supplier.

(b) Function

In order to carry out these various activities the WUG must be organised in
such a way which will enable it to reflect the wishes and needs of its members
in the interests of efficient irrigation methods and productive (profitable)
agricultural production.

This will entail the bringing together of farmers as members of a WUG which
will manage and operate the tertiary irrigation system so that the interests of
the members are met in a way which is equitable to all concerned. To ensure
that these objectives are achieved the farmers must first agree upon a
constitution and a set of working rules and regulations together with the
necessary sanctions against those who do not operate within the agreed rules
and regulations. Such sanctions must be capable of being enforced, in the
main, at the local level, with recourse to a higher level of adjudication only as a
last resort.

Each WUG will, by the production of its own constitution, be able to reflect the
differing needs of the irrigating community and take into account any special
circumstances or conditions in the locality.

The constitution will set out the method of democratic election of office-bearers
on a regular basis. It will also set out how the financial aspects of operating a
WUG will be controlled and how the annual accounts will be audited for
presentation at an annual general meeting. In addition, it will describe the
procedures for the expenditure of WUG funds for capital purposes, running
expenses, and the level of paid staff needed to carry out operations. It will also
establish the procedures for setting water charges for members and the
method and timing of payment and collection of the charges.

Finally, as 2 means of responding to changes in circumstances and operating

conditions, the constitution must contain provisions and mechanisms for revis-
ing and changing the rules and regulations. This will enable the WUG to be
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flexible and dynamic and so reflect the wishes of its members.

(c) Benefits

In return for undertaking these roles and functions, the WUGs must expect to
receive some benefits from their involvement. It is recognised that the value of
land to land owners is enhanced with the establishment of an irrigation scheme
on that land. The value of production is likely to be higher as a result.
However, other conditions are necessary before full participation by farmers
will be achieved voluntarily and enthusiastically. These conditions are:

= the WUG must be regarded as a legal entity to enable it to own assets
and to have recourse to the legal system if required

. the irrigation and drainage structures within the area of control of the
WUG must be collectively owned and controlled by the WUG

. the WUG must be able to negotiate with the Irrigation System
Operating Body either individually or in conjunction with other WUGs,
for the supply, timing and pricing of bulk irrigation water, to create an
equitable customer/supplier commercial relationship between the two
bodies.

In return for these conditions being met, Government can confidently expect
the WUG to undertake functions which are at present not being carried out
satisfactorily (or not at all in some cases) such as collection of water fees and
management, operations and maintenance of tertiary irrigation systems.
Implementation of appropriate local management by WUGs will provide a
sound base for ensuring the well-being of present schemes and future long-
term sustainability of all irrigation schemes.

Approach to Forming Water User Groups
(a) General

The need for greater participation by farmers in the organisation of farmer
groups, as distinct from participating in groups designed by someone else, is
widely recognised in many countries. The general consensus of delegates to
the Sanliurfa Workshop was that formation of WUGs having greater level of
direct involvement than at present is desirable for the GAP region. There is a
clear perception that this will lead to better maintenance, control, and more
efficient use of water by farmers. Accordingly it is now recommended as a key
component of the MOM Management Model.

Without WUGs sustained development of irrigation will be constrained. This is
especially important at a time when there is greater pressure on the national
budget and when there is evidence of declining standards of irrigation system
maintenance. Linked to this is the lack of an efficient system of collecting
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water charges from users and an organised process through which farmers
can participate in the planning and design of irrigation schemes which will
reflect farmers’ needs.

Through the creation of WUGs these vital issues will be addressed by the
direct participation of users in the design and planning of the schemes for
which they are to assume responsibility for management, operations and
maintenance at the tertiary level. Also of importance is the creation of a
customer and supplier reiationship regarding irrigation water supply between
the users (farmers) and the supplier (DSI or an Irrigation Authority).

(b) Rationale

The rationale behind the formation of WUGs is that farmers have to be
persuaded of the benefits of self-organisation, the benefits they are going to
receive, and the need for them to be managers of the commodity, water, which
will produce those benefits. The formation of WUGs will evolve over a period,
rather than occur according to a pre-determined schedule. The idea that such
groups will just emerge when the water flows down the canalets can be
rejected, even though some may perceive that this is how groups will form.

To assist the formation of WUGs it will be necessary to place trained
organisers in those areas which will receive water to act as catalysts within the
farming communities. They will stimulate the farmers to come to a position
where they believe that group formation desirable and necessary. Such
organisers will then be able to lead farmers through the processes of group
formation. This will include devising sets of working rules which will be the
basis for effective group management and operation.

The organisers should have no personal interest in the eventual ocperation and
management of the group. They should remain impartial throughout the group
formation process by bringing together all shades of opinion in discussion and
debate to ensure that operating rules and regulations will emerge which are
fully acceptable to the community to be served by the WUG.

The main problem faced in this process is that the technique of bringing
farmers together as members of a cohesive management group is one that
has been little practised in Turkey. This is especially so for the types of
irrigation system proposed for the GAP region. The task of group formation
requires knowledge and skills related to sociology and an approach based on
fostering farmer self-motivation to ensure sustainability when they are formed.
This is essentially a bottom-up approach where the role of those assisting with
group formation is to guide farmers rather than direct them.

It is recommended that, for the initial period of testing the group formation
process in Pilot Areas, group formation officers be appointed who are not part
of any existing Government department or ministry. In the longer term the
responsibility for the group formation process will need to be institutionalised
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and MARA appears to be the most appropriate body to assume this role. This
step should proceed only after the process has been tested and shown to be
successful in the Pilot Areas. MARA would be invited to assist with the
monitoring during the group formation process in the Pilot Areas, with a view to
taking over the process after the Pilot stage.

Preparation of Group Formation