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ABBREVIATIONS AND UNITS 

Abbreviations 

English Turkish 

ACC TKK 
AGM 
AMC 
AEARP 1YUAP 
BOD 

DSİ 
CA 
CAC 
COD 
DA DS 
EC 
EOAGM 
ERR EGDH 
FAO 

FRR MGDH 
GAP 

GAPCACID 

GAP RDA 
CAT 
GD 
GDPD TÜGEM 
GDARef TRGM 
GDARes TAGM 
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GDOS TEDGEM 
GDRS KHGM 
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GFC GOK 
GFO GOÖ 
GIS 
GNP GSMH 
GOT TCH 

İBAV 
IA 
IBRD DB 

IC SK 
ICID 
ID SB 
IFAD 
IG SG 
ııs 

ILRI 

Description 

Agricultural Credit Cooperatives 
Annual General Meeting 
Agricultural Marketing Cooperatives 
Agricultural Extension and Applied Research Projeci 
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 Projeci 
GAP Coordination & Advisory Council far lrrigatıon 
Development 
GAP Regional Development Administration 
Cation Exchange Capacities 
General Directorate 
General Directorate of Productıon and Development 
General Directorate of Agricultural Reform 
General Directorate of Agricultural Research 
Gross Domestic Product 
General Directorate of Organisatıon and Support 
General Directorate of Rural Services 
Group Formation Adviser 
Group Formatıon Coordinator 
Group Formation Organiser 
Geographical lnformation System 
Gross National Product 
Government of Turkey 
Bi-monthly Training Meetings for SMS 
lrrigation Authority 
ln ternational Bank far Reconstruction and 
Development (World Bank) 
lrrigation Cooperative 
lnternational Commission on lrrigation and Draınage 
lrrigation District 
lnternational Fund for Agricultural Development 
lrrigation Group (DSİ) 
lnstitute far lrrigation Studies 
lnternational lnstitute far Land Reclamation and 



IMS 
IRR 
ISOB 
KAP 
LIC 

M&E 
MARA TKİB 
MiS 
MOE 
MOH 
MOF OB 
MOFC MGB 
MOM 
MOM JV 
NSR 
NWC 
O&M İ&B 
OFWM 
OFWME 
ORMVA 
PA PA 
PDA TİM 
PDRS KHİM 
PDWG 

PTT 
RWC 

SLA 
SCMC YDYD 
SCP 
SiS 
SMS KUZ 
SPC 
SRWSC 
TAWS 
T&V 

TOP 

TL 

TCDD 

TCZB 
Tİ GEM 
TKV 
TL 

lmprovement 
lmpact Monitoring System 
lnternal Rate of Return 
lrrigation System Operating Body 
Knowledge, Attitude and Practice 
Large lrrigation Company 
Monitoring and Evaluation 
Ministry of Agriculture and Rural Affairs 
Management lnformation System 
Ministry of !he Environment 
Ministry of Health 
Ministry of Forestry 
Ministry of Finance and Customs 
Management, Operation and Maintenance 
MOM Joint Venture 
Night Storage Reservoirs 
Natiorıal 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 
CommissionO 
Service Level Agreements 
Secondary Canal Management Committee 
Supervised Credit Programme 
State lnstitute of Statistics 
Subject Matter Specialist 
Small Private Company 
State Rivers & Water Supply Commission (Aust) 
Terms of Agreement for Water Supply 
Traınıng and Visit System 
State Railway System 
Technical Discussion Papers 
Agricultural Bank of Turkey 
General Directorate of Agricultural Enterprises 
Turkish Development Foundation 
Turkish Lira 

TMO Soil Products Office 

TV 

UNDP 
USD 
VGT 
WF 

TOPRAKSU Soil & Water Department (formerly) 
TV Televisiorı 

TZD K Agricultural Supply Association 
TZOB The Union of Turkish Chambers of Ag riculture 

United Nations Development Programme 
United States Dollar 

KGT 
SD 

Village Group Technician 
Water Foreman 
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WUA SKB Water Users Association 

WUG SKT Water User(s) Group 
YAYÇEP Expanded Adult Farmer Education Programme 

2 Units 

(a) Length 

mm milli metre 
cm centimetre 
m metre 
km kilometre 

(b) Area 

km' square kilometre 
ha hectare 
da decare (0.1 ha) 
m' square metre 

(c) Volume 

litre 

m3 cubic metre 
mx106 million cubic metres 
106m' million cubic metres 

l/s litres per second 

m3/s cubic metres per second 
m3/sec cubic metres per second 
m3/ha cubic metres per hectare 

l/s/ha litres per second per hectare 

(d) Weight 

mg milligram 
gm gram 
kg kilogram 
t ton ne 

(e) Time 

s second 

h hour 

yr year 
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(f) Velocity 

m/day metres/day 
mm/day millimetres per day 
cm/hr centimetres per hour 
mis metres per second 
m/sec metres per second 

(g) Money 

TL Turkish Lira 
US$ United States Dallar 

(h) Energy 

kWh kilowatt hour 
kW kilowatt 
MW megawatt 
hp horsepower 

(i) Salinity 

ds/m deciSiemens per metre 
mmhos/cm millimhos per centimetre 
meq/100gm milli equivalents per 100 

grams 
mg/I milligrams per litre 
gm/m3 grams per cubic metre 
SAR sodium absorption ratio 

U) Other 

% percent 
o degree 
oc degrees Centigrade/Celsius 
m million 
b billion 
fish/ha fish per hectare 
pH acidity/alkalinity 
fish/ha fısh per hectar 
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SUMMARY 



GAP MOM STUDY 

IDENTIFICATION REPORT 

SUMMARY 

1 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 permi! 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 Govemment has encouraged the 
development of irrigation projects throughout the country. A major component 
of the Southeastem Anatolia Projeci (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 potentıal of 
the Euphrates and Tigris basins for both irrigation and hydro power generation 

The total GAP projeci 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. 

2 THE GAP MOM STUDY 

The GAP MOM study is concerned specifıcally with the development of 
management systems far the irrigated agriculture that will result from the GAP 
projects. During recent years great progress has been made under the 
guidance of DSİ with the planning, design and construction of maıor 
infrastructure works, such as Atatürk dam and the Şanlıurfa 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 suıtable management. 
operation and maintenance arrangements to ensure !hat 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 regıon 

principally in terms of increased economic actıvıty, populatıon 

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 ldentification of the most appropriate model tor the 
development of irrigated agriculture embracing ali necessary technica ı , 
socio-economic, environmental, institutional, legal, organisational and 
management considerations. 

(b) Phase 2 covers the lmplementation phase of the model in a 
representative number of pilot areas, over a minimum period of two 
years, by the establishment of ali 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 !hen to review, revise and improve the model tor 
implementation in other areas. 

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

Water distribution organisation and management procedures 
lnstitutional and organisational arrangements 
Regulatory and judicial considerations 
Sociological considerations 
Technical considerations including !he assessment of water resources 
availability, operation of large conveyance canals and d istribution 
systems water application methods, crop patterns and suitability, soils 
and topography, drainage requirements, 
Financial considerations in relation ta farmers ' budgets 
Economic considerations at national and regional levels. 
Environmental considerations 

The core of !he study is development of !he MOM model and the study 
programme was structured so that the detailed results of these studies are 
laken into account in evaluating ali potenlial models. 

3 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, meetings 
and discussions with government agency staff, farmers, and other 
organisations. Site visits have been made in the region and ta view existing 
irrigation management arrangements in various schemes in western Turkey. 
Consideration of irrigation management in other countries included a study tour 
of the A ndalusia region of Spain. A socio-economic study of the region was 
undertaken, including a survey of farm ers in areas already irrigated ar about to 
be irrigated, in order to ascertain perceptions and attitudes ta irrigation. 

The results of !he studies by various specialists have been presented ın a 
series of 22 technical discussion papers and other reports which have 
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identified the mest significant issues to be addressed in selecting the mest 
appropriate irrigation management to suit the GAP region. These technical 
discussion papers are presented in accompanying volumes to this report. The 
consultant team has alsa 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 
Şanlıurfa 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 laken into account in 
compiling !his report. 

4 EXISTING IRRIGATED AGRICULTURE iN TURKEY 

Turkey has developed its present base of irrigated agriculture very rapidly over 
the pası 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 pası 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 DSİ 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 universitıes; an 
established structure of farmer training and extension services within MARA 
which could form the basis for training in the GAP region. There are alsa 
examples of successful water user groups which are more effectıve !han 
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 projeci planning and budgeting 
limited extension services available in many irrigation schemes weaknesses in 
the farmer/extension/research linkage; ineffective water fee collection in DSİ 
projects; the crop method of water charging which encourages high water use, 
unsuitable irrigation methods and low water use efficiency in many schemes 
DS i alsa has difficulties in delivering irrigation services to farmers at the 
tertiary level and enforcing legal means to prevent damage to canals. There is 
alsa 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. 

5 IDENTIFICATION OF THE MOM MODEL 

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

of the following main steps: 
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Step 1 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. 

Step 2 ldentify 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. 

Step 3 ldentify 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. 

Step 4 Evaluate the potential management models in relation to the Relevant 
Key Criteria selected and identify the most suitable model(s). 

6 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 defineci in 
terms of four components: 

(a) 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. 

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

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

(d) 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 mest 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, operation 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-
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tainable manner. 

lmplementab/e and F/exible: 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 

Maxim ise Net Benefits . maximise water use efficiency and 
retums 
minimise management, operation 
and maintenance costs 

Ensure Sustainability . political acceptability . minimise adverse environmental . promote fınancial viability . socially acceptable 
preserve and develop physical 
performance . ensure institutional effectıveness 

/mplementab/e and Flexible . allow early implementatıon . promote flexibility to change 

7 POTENTIAL MODELS 

The number of potential management models tor the core water supply activity 
was determined by separating the total water supply into ıts maıor operatıng 

components and considering the possible management units for each one The 
components and sub models so determined are as follows: 

COMPONENT POSSIBLE SUB MOOEL 

HeadWorks DSI 

Primary Canal DSI 
lrrigalıon Authonty 

Large Pnvate Company 

Secondaıy Canal DSI 
lmgalıon Dısınct 

lmgalıon Cooperatıve 

Large Pnvate Company 

Tertiary Canal osl ı1111atıon Group 

lmgaııon Oısıncı 

lmgaııon Cooperaııve 

Smal Pnvate Company 
Water User Group 

Chamber ol AgnCllıture 
Large lndıvıdu:ıl F :ırmcr 
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From !his process a total of 13 combinations of primary, secondary and lertiary 
sub models were considered as being both feasible and capable of evaluation 
as separate potential models. 

8 EVALUATION CRITERIA 

From !he consultancy studies seme 64 Key lssues were derived which were 
considered as significant tor 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 far evaluating th.e models and embrace a wide range of issues so 
that the evaluation is not distorted towards a limited number of criteria. 

9 EVALUATION OF THE PREFERRED MODEL 

The overall evaluation 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 projeci 
Workshop and afterwards through the completion of questionnaires. The 
tollowing key conclusions emerge from the evaluation: 

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

(b) On a fıve to six year timescale , an autonomous lrrigation 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 lrrigation Authority into a self-financing private company could be 
feasible in the long term tor the GAP region. 

{d) Regardless of which agency is responsible tor water supply at the 
primary and secondary levels, a crucial element of !he overall model 
tor GAP is that responsibility far 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 !his case DSİ ; an lrrigation System 
Operating Body, termed an lrrigation Authority operating !he primary and 
secondary conveyance system, and fully participatory Water User Groups at 
!he 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 tor the GAP Region. 
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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 follow s: 

Preferred lrrigation lnfrastructure Sıze/Comment 

Model 
Source Primary Secondary Tertiary On-

Works System System System Farm 

A {DSİ} {DSİ} (IA] {WUG) F large Sca!l! 

schemes 

B {DSI} (IA] (IA] WUG) F Medıum Scale 

schemes 

c {DS İ} (WUG) (WUG) {WUG) F SmaD Scale 

schemes 
(.sSOOha) 

IA - lrrigation Authority; WUG-Water User Group; F-Farmer 

10 FINANCIAL AND ECONOMIC ANALYSES 

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

ıtem Cost Savıng Cosı Total Savng ıo Govt as 
% transferred to % of Present (DSb M~I 

VV\JG % 

WUGs taking tertıanes 20 25 45 

IA taking primary/secondaries 14 o 14 

WUGs takıng pnmary/secondanes 1 1 1 

Total 35 26 60 

Economic analyses have also been carried 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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11 THE MOM MODEL 

The recommended MOM model consists of three principal elements, namely 
the Supplier of Bulk Water (DSİ), an lrrigation System Operating Body 
(lrrigation Authority) and farmer generated Water User Groups. The model also 
provides for strengthened co-ordination links between these core bodies and 
ali support agencies, including the private sector and other interests not 
formaliy involved at present. The overall lnstitutional tramework 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 
responsibi lities of the Supplier of Bulk Water. DSİ already undertakes these 
and is recommended to continue this role which would be enhanced without 
the additional responsibilities of water conveyance and local distribution. it 
could then focus its activities on the integrated planning of water resource 
development and management on the broad scale taking into account nationa! 
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. DS i would alsa have direct responsibility tor 
management of the major headworks storages, pumping stations and river 
regulating weirs. These large engineering structures demand the continued 
attention of skilied operators, backed by technical expertise, to ensure that 
they provide the required levels of service under ali operating conditions 

The proposed lrrigation Authority (IA) would lake over functions at present 
carried out by DS İ. The IA should own, manage, operate and maintain the 
primary and secondary delivery system, buying water in bulk from DSİ and 
seliing it to Water User Groups (WUGs). The IA wili be a Government agency 
and should be established within the Ministry of Public Works and Settlements 
although outside the existing departmental structure of DSİ . it is an essential 
that the IA be set up under a charter which requires it to operate on a 
commercial, fuliy accountable basis with its own management and finances. 
This would establish it from the outset as a relatively autonomous body 
tocussed specificaliy on delivery of irrigation services to a defineci customer 
group. it would alsa 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. i t would be the responsibility of a WUG to 
undertake the total management function for irrigation services at the tertiary 
!eve!. This component of the model will be put in place immediately in 
proposed Pilot Areas so that the development process can be tested tor wider 
application throughout the region . 

WUGs wili be organised so that they reflect the wishes and needs of members 
to r 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: 
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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 cana! system. 

The GAP Co-ordination and Advisory Committee on lrrigation Development 
(GAPCACID) would be the key coordinating body bnnging together the maın 
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 forma! 
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 
lrrigation Authority 
Supplier of Bulk Water (DSİ) 
Regional Directorates of DSİ , MARA and other Regional Directorates 
and research bodies 
Private sector bodies. 
Provincial Govemors or their representatives. 
Universities 

The existing Provincial Co-ordinating Committees of each province provide an 
important communication link between many Government agencies ıncluding 
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 particularty important in respect of 
Government agencies responsible for services such as transport, health and 
education, which will face increased demands on theır servıces as inrigation 
development proceeds. The Provincial Co-ordinating Committees wıll play an 
important role in co-ordinating the general activities of all public agencıes. 

which is complementary to that of GAPCACID. 
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~o-ordinatio~ arrang~ments . between agencies involved during the 
ımplementatıon p~ase ın !he Pılot Areas, would be provided through a Planning 
and Desıgn Workıng Group (PDWG). This group should consist of staff from 
GAP RDA, !he GAP MOM study team, DSİ , GDRS, and provincial extension 
services departments. This is a means to utilise ali expertise and knowledge 
within !he various organisations involved in irrigation development in the 
region. 

12 SELECTION OF PiLOT AREAS 

The philosophy of the GAP MOM study is that !he 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 !he Pilot Areas must also be successful. 

lnvestigations 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 tirsi supplies from Atatürk dam, and !he remainder are at 
five existing irrigation schemes. Three pilot areas in !he Urfa system have 
been selected. Four possible pilot areas have been identifıed in existing 
schemes from which three will be selected. The areas selected are as follows: 

Name Province Gross Area Demonstration. 
(ha) Area (ha) 

Devegec;idi Diyarbakır 6900 2460 

Hancağiz Gaziantep 6250 6250 

Ceylanpinar Şanlı urfa 9000 180 

Harran 'A' Şanl ı urfa 43040 4500 

Harran 'B & C' Şanlıurfa 43040 3000 

Harran 'D' Şanlıurfa 43040 2500 

Keys un Adıyaman 1950 1950 

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

13 FORMATION OF WATER USER GROUPS 

lmplementation 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 
etfectiveness of the model under field conditions before it is adopted tor 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. 
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Those aspects of the management model, such as the creation of a new 
ı rrigation Authority, which require new legislation 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 far the proposed lrrigatıon 

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 farrners through the processes of group 
formation including development of working rules for effective group 
management and operation. it is proposed that !he group forrnation process 
will begin in selected Pilot Areas with the appointment of Group Formatıon 

officers (GFOs) who are not par! 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 to 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 traıning 

assistance from a Group Co-ordination Adviser. The GFOs will receive initial 
induction training supplemented by regular follow up sessions 

14 WATER MANAGEMENT iN PiLOT AREAS 

lnvestigation of the proposed Pilot Areas has identifıed a number maıor 
constraints which must be rectifıed if the model trials are to be successful. 
These are the need far rehabilitation of existing infrastructure in the exıstıng 
schemes, particularly Devegeç idi and Hancağ iz, 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 applıcatıon 
designs and practices. 

The efficient use of irrigation water and the effective drainage at the farm level 
are an essential par! of good irrigation practices and important elements in the 
strategy of water saving far the region. An integral part of the operatıon of the 
proposed Pilot Areas is far farmers to be trained in the use of improved 
farming or agricultural practices that will lead to improved water use effıciency. 
Some of these measures are relatively simple and can be implemented quickly 

ıı 



by !he farmers themselves. Others will require modifıcations 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 req
uirements, water budgets and irrigation scheduling 

Water Distribution improvements such as simple flow measurement 
modifıed canalet offtakes, construction of night storage reservoirs ' 

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. 

14 ESTABLISHMENT OF IRRIGATION REGIONS AND IRRIGATION ZONES 

it is proposed that he region be delineated into lrrigation Regions and lrrigation 
Zones to faci litate management and administration. 

it is recommended !hat !he w hole GAP region be considered as three regions, 
based on rive r basins and major water systems, for !he purpose of overall 
water resource and irrigation planning. The proposed regions correspond 
generally to DSİ Regional Directorate boundaries with the recommendation 
that the existing DSİ 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 Atatürk dam via the Şanlıurfa tunnels are within 
!he same region. 

50 lrrigation Zones have been tentatively identifıed. These would form !he 
basis of administration units for day to day management at the local level. 
These have been delineated having regard to location of water sources, 
irrigation system layout, area, administrative 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 !hat they stili provide an appropriate basis for 
management. 

16 LEGAL ASPECTS 

Use of exis ting legislation to the maximum extent will allow implementation of 
the model to proceed without delay, particularly !he development of WUGs 
which it is considı;ıred can be established under the existing village co
operatives law. However new legis lative provisions will be required to establish 
the proposed lrrigation Authority as an independent public agency, 
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institutionalise co-ordination arrangements and strengthen certain areas of 

water law. 

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

The process of drafting such new legislation should be initiated at an early 
date to allow adequate time for consultation with ali interested organisations 
prior to the formal parliamentary processes. 

A number of shortcomings in existing water laws have been identifıed in the 
study which apply generally to irrigation and water m anagement throughout the 
country. Possible amendments to overcome these shortcomings have been 
proposed already by DSİ. 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; clarifıcation of the water rights of individual farmers. 

17 MONITORING AND EVALUATION 

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

To monitor the progress o f 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 ın 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 lhe 
projeci achieves its objectives. 

The M&E system will have two main components, a Management lnformation 
System (MiS) and an lmpact Monitoring System (IMS). 

The MiS will monitor the progress of implementation of the planned activitıes 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 identıfy problems 
at an early stage and lake steps to resolve them. 
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The IMS will be conducted by carrying aut fıeld surveys each year to collect 
impact evaluation information from farmers and WUGs. Field work should be 
undertaken in October, followed by dala entry and verifıcation , and initial 
analysis and tabulation. Annual evaluations are scheduled for February 1995 
and 1996. A Projeci evaluation is expected in December 1996, which will be 
based on !he progress made, and data available at that date. 

18 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 !he consultants covering management, operation and maintenance and 
other specialist subjects. Separate versions of these manuals will be produced, 
where appropriate, to cover !he 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 !he 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 !he system outlined above. This will 
be undertaken as a joint exercise with the Monitoring Officer appointed by the 
GAP RDA. A survey design far the impact monitoring surveys will be prepared 
and field tested, and a dala 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 fıeld 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 w ill be prepared for use by farmers and 
extension staff. These will be prepared for the range of crops. soil conditions 
and irrigation methods used throughout the region. 

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

19 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 tor 17 groups 
in 1994, amounting ta about 270 persons. An intensive programme is 
necessary, to ensure !hat the training matches the proposed timescale tor the 
Pilot Areas. Details are set out in the consultant's report Proposals for 
Training. 
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ıı 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 ali the Government agencies 
involved, and the consultants, to advise and assist GAP RDA in ali aspects of 
the training programme. 

20 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 inlerim period before it becomes economically practicable for an 
lrrigation Authority to begin operation as a separate entıty it will be necessary 
for DS i to manage the primary and secondary canals. Appropriate transıtıonal 
arrangements will be developed to provide tor DSİ fırstly to manage the 
primary and secondary systems on behalf of the future lrrigation Authority and 
then transfer !hem to it. The matters to be provided for in the transitıonal 

arrangements include organisational structure and staffing levels based on 
future needs, funding arrangements, revenue collection procedures, 
administrative procedures, planı, vehicle and equipment stocks, office facilities, 
liaison arrangements with WUGs, timetable for progressive transfer of 
activities, staff, assets and facilities to the IA and staff communications. 

A small workıng group, of about five persons, should be convened dunng early 
1995 to commence development of the transitıonal arrangements. 
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SECTION A - BACKGROUND 

1 INTRODUCTION 

1.1 The GAP Project 

1. 1.1 The National Context 

Turkey is a unitaıy 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 parliamentaıy 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 ın 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 sızes 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 lncrease 
km2 OOOs per km2 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 

TOTAUAVERAGE 56473 72 2.17 

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. 

1 n 1980 fıxed 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 
modem 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 fıve year development plans until !he end of !he 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 
signifıcantıy, !his has made only a modest contribution to employment creation. 

Since the beginning of the 1960s significant changes have laken place in 
Turkey's national economy w ith the proportion of GDP from agric ulture, 
including forestry and fıshing, falling from 42% to 18% in 1990 and with an 
accompanying rise in contribution from the industrial sector from 16% to 29%. 
lnternationally 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 goods depend on the processing of 
agricultural raw materials such as cotton textiles or manufactured food 
products. The shifts in sectoral contribution to GDP are shown below. 

Sector 1960 1970 1980 1990 

Agriculture 42 31 23 18 

lndustry 16 19 25 29 

Construction 6 8 5 4 

Services 36 42 47 4 9 

Despite the widespread industrial base almost halt the population earn their 
living from agricuıture . The Turkish authorities face considerable difficulties in 
creating sufficient employment opportunities for !he 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 signifıcant increases in the yields ofa number of 
crops. Tractors are numerous and widely used although in many areas manual 
labour is stili common. Labour productivity in the sector is low compared with 
European standards although 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 permi! 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 
Anatolian plain and the north east and tobacco, fruits, vegetables and nuts ın 
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 !here are many large 
estates owned by absentee landlords who may control many villages and 
employ local peasantry as sharecroppers. in the Çukurova 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 certifıed 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 lenger term money tor 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 !hat about one third of farm credit comes through non-institutional 
sources. 

in terms of foreign irade, 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 loca! markets, the state companies 
such as TMO (Soil Products Office) control much marketing activity despite 
!here often being direct competition from private companies. Tea and tobacco 
are now part of the open market and !here are support prices tor major 
agricultural commodities which are fıxed annually by Govemment. 

The Government has encouraged the development of irrigation projects 
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throughout the country. A major component of the Southeastern Anatolia 
Projeci (GAP), in conjunction with the exploitation of water resources for hydro 
electric power generation, wil1 be the implementation of a series of large scale 
proJects commanding some 1. 7m hectares for irrigation. 

1.1.3 The Southeastern Anatolia Projeci 

The GAP projeci 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 projeci in 
Turkey and includes the eight provinces of Adiyaman, Diyarbakır, Gaziantep, 
Mardin, Siirt, Şanlıurfa, Şirnak and Batman covering seme 74,000 km2 in the 
southeastern part of the country bordering Syria and lraq and occupying nearly 
10% of !he land area with a population of 5.2 million. 

The projeci will be !he final stage of exploiting !he water resource potential of 
the Euphrates and Tıgris basins for both irrigation 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 (DSİ), who were only considering power and 
irrigation development, initiated a long term scheme to implement 13 major 
projects. it was later recognised !hat the potential social and economic impacts 
on the area would be so great that a more comprehensive and integrated plan 
tor development was required and hence the GAP projeci was formulated. 
Wıth the publication of the GAP Master Plan in 1989 the region was classifıed 
into four principal zones in terms of infrastructure development and land 
suitability. These were: 

(a) Areas with high accessibility to urban services and high land capability. 
These areas are Diyarbakır-Batman, greater Şanlıurfa and C izre-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 ot industries fer 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 fer development unless !here 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 fer 
development, these being Diyarbakır-Batman, Greater Şanlıurfa , Gaziantep 
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gateway, Siirt, Adiyaman and Mardin .Frontier are~s. ~or the~e areas. a range 
of integrated development issues are ıntended _whıch, ın relatıon specıfi~liy to 
water resources exploitation and impact on agrıculture, can be summansed as 
fellows: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

Diyarbakır-Batman : irrigation, hydro-power and road development 
together with infrastructure fer grain storage and agricultural inputs 
distribution. 

Greater Şanlıurfa: irrigation development, infrastructure fer grain 
storage and inputs distribution together with creation of agro-industry. 

Gaziantep Gateway: irrigation and road development. 

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

Adiyaman: irrigation and road development. 

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

Ali GAP developments are based on the original projects identified by DSİ 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 
27,000l<Wh of energy amounting to about half the production in !he country 
representing roughly 25% of total economicaliy viable hydro power potential. 
The stored water will irrigate 1.7m hectares representing nearly a quarter of ali 
Turkey's irrigable land and increase the irrigated area of the GAP region from 
3% to 53% of total arable land. The total investment cost is estimated at 
US$29b (1992 prices) and the projected benefits are expected to increase 
national inceme 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 ınvestment per hectare and the energy projects according 
to a specifıed target rate of return on capital investment. The development is 
being undertaken in several stages with the highest priority projects currently 
under construction scheduled fer completion by 1997, the remaining priority 
irrigation and power projects by 2005 and ali other works after that date. The 
two largest dams, Karakaya and Atatürk on the Euphrates, are now completed 
and producing commercial electricity. The instalied hydroelectric power 
capacity at these two dams totals 4,200MW or 56% of the planned total of the 
GAP developments. The 26km long Şanlıurfa tunnels are scheduled fer 
completion during 1994 and will convey water from Atatürk dam to command 
nearly 500,000 hectares of land for irrigation in the Şanlıurfa-Harran and 
Mardin-Ceylanpinar plains. 

The GAP MOM study is concerned specifically with the development of 
irrigated agriculture that will resul! from the GAP projects. Many interrelated 
projects are planned within the framework of the 13 original DSİ projects 
requiring the conjunctive use of surface water resources for irrigatıon and 
power generation. Additionaliy the conjunctive use of surface water and 
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groundwater resources is planned for some areas such as the Hcırrar. and 
Ceylanpinar plains. Three of !he original 13 DSİ maıor projects comprise hydro 
power development only. Of the remaining 10 projccts, fıve li" in each cf ıhe 
Euphrates and the Tıgris basins and comprise a total of 26 major irr·gatıon 
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 fıve irrigation schemes located to the south and east of 
the Atatürk reservoir, namely: 

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

Mardin-Ceylanpinar gravity (186,000ha). 

Mardin-Ceylanpinar pumped (149,000ha). 

Siverek-Hilvan pumped (160,000ha). 

Bozova pumped (70,000ha). 

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

(b) The Suruç-Baziki Projeci 

Water will be laken from the south of Atatürk reservoir via the Yaşlica 
tunnel to irrigate 146,500 ha by both pumping and gravity. 

(c) The Adiyaman-Kahta Proıect 

This comprises five irrigation schemes located ta the north of Atatürk 
reservoir, nameıy· 

Camgazi: 6,500ha from the Camgazı dam. 

Gomikan: 7,750ha from the Gomikan dam. 

Kocali: 22,000ha from the Kocali dam. 

Büyükçay: 12,500ha from the Büyükçay dam. 

Pumped irrigation from Atatürk reservoir, 29,500ha. 
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( d) The Adiyaman-Gö. ksu-Araban Project 

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

(e) The Gaziantep Project 

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

Hancağiz: 7,500ha from the Hancağiz 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 
A 1.2. The location and current status of each scheme are shown on Figure 
A1.1 . 

Tigris Basin 

(a) The Tigris-Kralkizi Projeci 

This comprises two schemes to the west and north west of Diyarbakı r 
supplied from !he Tigris and Kralkizi dams: 

The Tigris right bank gravity scheme of 52,000ha. 

The Tigris right bank pumped scheme of 74,000ha. 

(b) The Batman Projeci 

This comprises three schemes in the vicinity of Batman irrıgated 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. 

(c) The Batman-Silvan Projeci 

This large area between Silvan and Diyarbakır wıll 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 lef! bank pumped scheme of "7,000ha. 

(d) The Garzan Project 

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

(f) The Cizre Project 

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

The Nusaybin-Cizre-idil scheme of 89,000ha supplıed 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 schernes, are shown in Table A 1.3. The 
location and current status of each scheme are also shown on Figure A 1.1. 
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TABLE A.1.2 : EUPHRATES PROJECTS 

SUB-PROJECT NAME AREA S OURCE TYPE OF CURRENT COMPLETIO N 
NO 

lhal IAAIGATION STATUS DATE 

A· LOWER EUP HRATES PROJECTS 

Al- U rfa-Harran Proiect 

1 Urfa il. Sectio n 35192 Atatürk Dam canalel constnıction 1995 

2 Urfa il. Section 18900 Atatürk Dam cana) et constn.ıct ion 1996 

3 Harran il. Sectio n 28683 Atatürk Dam canalet construction 1997 

4 Harran ill. Seetion 22861 Atatürk Dam canalet constnıction 1995 

5 Harran rv. Section 23738 Atatürk Dam canalet const.nıction 1995 

6 Harran V. Secıion 22045 Atatürk Dam canalel constnıction 1995 

7 Akcakale Groundwater Jrr. 15000 Groundwater classic operation 

A2- Mardin-r,,.J:ınoınar Projecı 

1 Existine Groundwater lrr. 19650 ll'roundwatcr sorinklcr oocration 

2 Planned Groundwa ter lrr. 111939 l ırroundwater sprinkler olanned 

3 1. Staee Graviıv 15376 Atatürk dam califomia olanned 

4 n. StaEC Gra\itv 29390 Ataıiirkdım sprink!er planned 

5 Ul. Stae:e Graviıv 65539 Atatürk dam sprinkler olanoed 

6 Viransehir 1 Pum .,,.,ı 23952 Atatürk dam sorinkler olanned 

7 Viransehir II Pumoed 13784 Atatürk dam spriokler planned 

8 Mardin Stora•e 1 Pum....ı 18599 A tatürk dam sorinkler olanned 

9 Mardin Sıora2e il Pumoed 34786 Atatürk dam spriokler planned 

ıo Mardin Storae:e ill Pum.,..,ı 2n86 A tatürk dam sorinkler olanned 

A3- Bozova Proiect 

1 Kabahaydar lni•ation 16908 Atatürk Dam classic olaoninı: 

2 Ovacık lniration 12956 Atatürk Dam classic olaonine: 

3 Akziyaret lrri•ation 21331 Atatürk Dam classic plannin• 

4 Gölcük lrri2ation 18507 Atatürk Dam dıssic olanni02 

A4- Siverek-Hilva n Proicct 

1 Siverek-Hilva n Pumpcd lrriııtion 237365 Atatürk Dam canalct olanni02 

2 Dumluca 1860 Dumluca Dam cana Je t con.struction 1993 

3 Hacı hıdır 2080 Hacıhıdır Dam canalet construetion 1994 

B- SURUC·BAZlKI PROJf:CT 

1 Baziki Gravitv lrrira tlon 8737 Atatürk Dam •orinkler final dcsie:n 

2 Baziki Pum.,,.,ı lrrirntion 16915 Atatürk Dam sprinkler final dcoie:n 

3 Suruç lniııııtion 9375-1 AtatilrkD•m cbMic olannine 

4 Suruç Groundwaıer Scheme 7000 Groundwıter classic Ot>CE"3lİon 

c - ADIYAMAN-KAHTA PROJECT 

1 Irrication from Atati"ırk Dam Rt:KrY01r 

-Bittcni Pum.,,.,ı lrr. iSi AtatürkDım caoakt planninr 

-M afara PumnrJ lrr. 5436 At.atürkDam canaleı olannino 

-Hactti Pum....! lrr. 2531 Atatürk Dam canalet planninr 

-Ma.ıııai Puın-t l rr. 5:!H Atatürk Dam cana Jet planninr 

-Bcbd:·l Pum.,,.,ı l rr. 5662 At.ıtürkDam canalet planninı 

-Aslanollu Pum.-! lrr. s.ıos Atatürk D•m caoalct olanninr 

-AnCUZ 1157 Atatürk Dam canalct olanni02 

..r .. ımuk 129 Atatürk Dam caoalct planninr 

1-Scnıı;illtcoe 87.~ AtaturlD•m c:ıoalet 

2 GömikanD•m 7762 GömüunD•m canaJet 

3 ! r ... mrari Dam PumP &: Gravıı. 6121 1 Camcaıi Dam canaJet constructıon ım 

4 g naliDam '.!1605 Koçali Dım cansleı 

5 9.--;~.,,., Dam 11322 Büvük.-v Dam canalct 
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TABLE A.1.2: EUPHRATES PROJECTS (Contlnued) 

NO SUB-PROJECT NAME AREA SOURCE TYPE OF C URRENT COMPLETION 

(ha) IRRIGATION STATUS DATE 

D- ADIYAMAN-GÖKSU-ARABAN PROJECT 

l Gôlbası Plain Gravitv lrriııation 2665 Aksu Creek canalet olanninıı 

2 Gölb,.<ı Pl.ıin Pumııed Irriııation 3329 ICatalteoe canalct olanninl! 

3 Besni-Kızılin 8893 ICaıalteoe canalcı olannin!! 

4 Desni-Kevsun 12029 ICatalteoe canalet olanniaıı 

5 Araban 20947 Harmancık+ Ardıl canalel olanninıı 

6 Pazarcık 5943 Harmancık canalet olanninl! 

7 Yavuzeli 12731 Harmancık canalel olanninl! 

8 İncesu Gravitv lrriPation 3773 Harmancık canalet olannin!! 

9 İncesu Pumoed lrrioation 2003 Harmancık can alet olanninl! 

10 Besni 2820 Besni dam canalet olanninl! 

11 Kevsun 1950 Groundwaıer classic ooeration 

12 Ardıl 3535 Ardıl Dam classic olanninl! 

13 Harnncık 2298 Harmancık Dam classic olanninıı: 

E- GAZİANTEP PROJECT 

1 Hancai!ız Dam(oart of Hancaiiız) 7300 Hancai!.ız Dam canaleı operation 

2 Kavacık Danı(oart of Akcakovunlu) 13680 KavacıkDam california construcıion 

3 Kemlin Dam (carı of Elbevli) 1969 Kemlin Danı canaleı planninl! 

4 Seve Dam l.tOO Seve Dam canalet olanninl! 

5 Pumoed from Birecik Dam 66007 

IJancaiiız 10736 Birecik Dam canalet olanninl! 

Barak 11419 Birecik Dam canalet alanninıı 

Gevence 13524 Birecik Dam canalet olanninl! 

ikizce 11043 Birecik Dam canaleı olanninız 

Afc,•lcovunlu 8973 Birecik Dam canalet olanninıı: 

Doiianoınar 18711 Birecik Dam canalet olanninl! 

Elbevli 7112 Birecik Dam canalet planninıı: 

Karaca ören 270-l Birecik Dam canalet ola anini! 

Kilis 4734 Birecik Dam canalet planninıı: 

F· lNDIVIDUAL PROJECTS 

1 Çalikban lrriııaıion l0-13 Recep Creek classic operatioa 
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TABLE A 1.3: TIGRIS PROJECTS 

NO SUB-PAOJECT NAME AREA SOURCE TYPE OF CURRENT COMPLETION 

(ha) IRRIGATION STATUS DATE 

A- BATMAN PROJECT 

1 Batman Left Bank-Gr:ıvitv 9514 Batman Dam classic final dcsi2n 

2 Batman Left Bank-Pumoin• 9412 Batman Dam classic olaonin. 

3 Batma n Right Bank-Gravitv 18158 Batman Dam classic fınaldcsi2n 

4 Silvan I. and Il. Section 8790 Batman Re2ulator classic oııcnııion 

B- CiZRE PROJECT 

1 Nusavbin-Cizre-ldil (oumocd\ 89000 Clı.ce Dam das.sic plıınninıı 

2 Silopi ( pumpcd) 25000 Hczil Dam classic 1>lıınnin2 

3 Nusaybin 8600 C:ıv-Cae sorin2 clııssic operation 

4 Nusaybin Extention 9162 Nusavbin sıora2e clııssic olıınnin2 

5 Nerdüs 2740 Nerdüş Cceek cla.s.sic oocration 

C- GARZAN PPROJECT 

1 Garzan 60000 Garzan Dam clııssic 1>lıınnin2 

2 Garzan-Kozluk 3700 Kozluk Regulator clııssic operation 

[). KRALKIZ! PPROJECT 

1 Dicle Right Bank-Gravity 52033 Dicle Dam clııssic coıutnıction 1995 
2 Dicle Ri2hı Bank-Pumpin2 74047 Dicle Dam clııssic olannin2 1995 
3 Deveoecidi 1500 Devegeçidi Dam canalet oper.ation 

4 1 Çınar-Göksu 3582 CmarDam clııssic construrtion 19'14 

E- BATMAN-SiLVAN PROJECT 

1 Dicle Left Bank-Gnıvitv 200000 Silvan Dam sorinlder olannin2 

2 Dicle Left Bank-Pumpin2 57000 Silvan Dam sprinlder planning 

F- JNDTVJDUAL PROJEXTS 

1 Hali lan sso Halitan Lake classic oocration 

2 Kale 10467 Sinek Cceek/Kale Dam clas.sic planninıı 
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1.2 The GAP-MOM Study 

1.2.1 The Concept of the Study 

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 Atatürk dam and the Şanlıurfa tunnels, as well as distribution works which 
will deliver irrigation water to !he region. Since this water is scheduled to come 
on-stream shortly, !here is an urgent need to identify !he 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. 

1.2.2 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 ldentifıcation of the most appropriate model 
lor the development of irrigated agriculture embracing all necessary 
technical, socio-economic, environmental, instıtutıonal , legal, 
organisational and management considerations. 

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

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

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 fanmers ın the 
region especially as it affects their future participation in 
irrigation activities. 
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Review of designs for the GAP irrigation systems 

ldentifıcation 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 tor demonstrating these in 
representative fıeld trials. 

(b) Phase 2 is the lmplementation phase of the identifıed 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 model in 
selected pilot areas. Tasks to be undertaken in this phase include: 

The preparation of MOM manuals 

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

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

(c) 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 tor 
implementation in other areas. 

in 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 fırst 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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1.2.3 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 facı a considerable degree of interrelation between ali tasks and 
activities. The activities to be performed during formulation of the 
recommended MOM model in Phase 1 are crucial to the whole study and 
encompass ali 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) lnstitutional and organisational arrangements existing in the agricultural 
sector of Turkey, both public and prıvate, ıncludıng theır effectıveness 

and suitability in the context of GAP. 

(c) Regulatory and judicial considerations in relation to water supply 
management, water usage, land ownership and the fomıation 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. 

(g) Economic considerations at national and regional levels. 

(h) Political considerations on matters such as population stabilisatıon, 
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 ali these studies is 
laken into account in evaluating ali potential models. 
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1 2.4 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 wıde 
range of disciplines and experience in fields such as irrigation plannıng, 
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 terrn ecre team, consisting of a team 
rnanager, deputy team rnanager 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 facilities of the respective 
partners and a six person Panel of Experts, ali of whorn are internationally 
recognised in their fields of irrigation expertise and who are active members of 
the lnternational Cornmission on lrrigation and Drainage. 

The majority of the study has been undertaken at the project office in Şanlıurfa 
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, DSİ, GDRS, 
MARA, farmer organisatioıis, individual farrners and other persons and 
organisations having seme involvernent 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 ıntroduced 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 mest 
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 eva!uating 
and selecting the MOM model was presented to a Workshop conducted in 
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Şanlıurfa in Oecember 1993. The Workshop was attended by 86 participants 
from government agencies, academic institutions and other interested 
organisations from throughout Turkey and !hey were presented with the initial 
study findings in terms of objectives, issues and potential models. The 
participants gathered into six discussion groups fer 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 fırm recommendations. Seme 
valuable feedback comments were received at !he Workshop and these have 
been taken into account in preparing !his report. 

The main activ ities undertaken in each phase of !he study are shown on a time 
based chart in Figure A 1.2 

1.3 Study Documentation, References and Acknowledgments 

1. 3.1 Study Library 

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

1. 3.2 Databases and Sottware 

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

CROPWAT4, a program developed by FAO, has been used ın 
conjunction with climatic and crop data fer estimation of the crop water 
requirements of ali the irrigation projects in the Euphrates and Tıgris 

basins. This program uses the Penman-Monteith method of 
computation of evapotranspiration. 

SPSS (Statistical Package fer Social Sciences) software was used fer 
the statistical analysis of dala collected during !he socio-economic 
survey. 

JDRISI, a Geographical lnformation System (GIS) package developed 
by Clark University in the USA, was used to assist the selection of Pilot 
Areas and the identifıcation of possible lrrigation Administration Zones. 

ONDA, one of the Halcrow developed HYDRA suite of hydraulic 
modelling programs, was used tor the hydrodynamic simulation of epen 
channel flow in the Urfa-Harran and Çinar-G6ksu irrigatıon 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 !he reservoirs under given 
demands and operational strategies. Output from !he rnodels includes the 
probability of meeting any fraction of !he irrigation demand, probability 
distribution of power output and the frequency and rnagnitude of spill under 
chosen reservoir operational rules. 

Other proprietary software used during !he course of !he study has included: 

DBASE iV for !he library database which categorises ali textbooks, 
reports and other dala 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. 

1.3.3 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 laken 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 !his report. The 
contents of these volumes are grouped according to general subject matter 
under the following headings: 

lnstitutional 
Farmer Support 
Environmental 
Socio-economic 
lrrigation & 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 lrrigation Projects in 17 July 1993 
Turkey 

4 Review of the Scope for Environmental Studies 27 July 1993 

5 Assessment of Potential lmpacts upon Ecology 31 July 1993 

6 lnstitutional Framework 31 July 1993 

7 Legislation Relevant to lrrigation Development 31 July 1993 

8 lmpact Monitoring System - Proposed 02 August 1993 
Approach and lmplementation 

9 Farmer Support Services 05 August 1993 

10 Hydraulic Modelling 07 August 1993 

11 Drainage Requirements 07 August 1993 

12 Hydrology and Water Resources Modelling 12 August 1993 

13 Study Tour of lrrigation Projects in Spain 18 August 1993 

14 Planning the Training Programme 24 August 1993 

15 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 lmpact of Large Scale March 1994 
lrrigation Development in the GAP Region 

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

2.1 Location 

The GAP region is located in the south eastern part of Turkey eastward of the 
Mediterranean north of the border with Syria and lraq. The region consists of 
the provinces of Gaziantep, Adıyaman, Şanlıurfa, Diyarbakır, Mardin, Batman, 
Siirt and Şırnak. The region covers a total area of 73,863 sq km or 9.5% of the 
total area of Turkey. 

2.2 Topography and Soils 

2.2.1 Topography 

The GAP Region is encircled to the west, north and east by the southern 
ranges of the Eastern Taurus Mountains. These rise to ever 2,500m w ithin the 
GAP Region and are mest extensive to the east in Siirt 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 !he perimeter of the region; 
mountain blocks within the region such as Karacadağ (an extinct lava volcano) 
and Mardin Mountains which separate !he 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 
!he plains along !he Tıgris especially north west of Diyarbakır. 

The plains occur to the south of !he region and extend beyond the international 
border further south through Syria and lraq to the Persian Gulf along !he 
Euphrates and Tigris valleys. The largest plains are, from west to east, Suruç, 
Urfa-Harran, Mardin-Ceylanpınar 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. 

2.2.2 Soils 

The two main soil types of the region are the calcareous brown (mainly in low 
lying areas) and basaltic 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, tine 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 c lassifıed into eight capability classes in which 
Classes 1 to 111 are suitable tor irrigation, but Class iV is only suitable for 
irrigating certain crops. 

Taking the tirsi three classes together Şanlıurfa has 38.1 % of land suitable for 
irrigation, followed by Diyarbak ı r (22.6%), Mardin (17.9%), Gaziantep (11.4%), 
Adıyaman (5.9%) and Siirt (4.2%). 

Stoniness is a major problem in the region particularly in the area of 
Karacadağ between Şanlıurfa and Diyarbakır and in Mardin. Erosion by 
running water is also a serious problem. 

2.3 Climate and Agricultural Practices 

2.3. 1 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 311 mm in Akçakale 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 ıs 

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· 

Loca ti on January Min. July Min January Max July Max 
oc oc oc oc 

South 1.6 22.4 10.0 39.3 

North -0.9 22.0 6.2 36 o 

Mean annual potential evapotranspiration rates vary from 1164mm in the north 
to 1257mm in the south with the highest monthly means occurring ın July of 
211 mm 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 Şanlıurfa to 16 4 in 

Adıyaman. 

2.3.2 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 cu ltivated 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, lentıls , 

chickpeas, sesame, pistachio, vines, sunflower and watermelon. Crops grown 
on irrigated land include wheat, barley, cotton, maize, lentil, sunflower, melons 
and various vegetables. 

2.4 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 2

, of the 
total region area of 74,000km2

, drains to the Euphrates. 88%, nearly 
31,000km2 of the remainıng area drains to the Tıgris leaving a resıdual area of 
less than 5,000km 2 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, OOOmm in the upper Tıgris catchment and its seasonal distribution ıs 

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 Apnl 
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 

BOR DER BOR DER 
Catchment Area Catchment Area 

102,600km2 38,300km2 

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 tor development in the Euphrates and Tıgris 

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 
(mx106

) (mx106
) (mx106

) 

EUPHRATES: 
Keban 20,500 16,800 o 
Karakaya 23,700 22,386 o 
Atatürk 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 !he existing and planned storages are shown in Figure A2.3. 

The total active storage planned far 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 !he Euphrates 
!hat is planned far non-consumptive hydropower, principally in Keban and 
Karakaya. These two reservoirs will together comprise 51 % of the storage and 
Atatürk makes up a further 44%. 

in !he 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 !he crops grown. Alternative cropping patterns to those used to derive !he 
demands shown would reduce the water utilisation rate in the Tigris system to 
a more realistic 37%. 

2.5 Physical lnfrastructure and Communications 

The GAP region contains 29,968 km of roads, 9.7% 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, Akçakale, Araban, Batman, 
Bismil, Ceylanpinar, Cizre, Gercuş, Mardin, Midyat, Ömerli, Siirt, ViranŞehir and 
Yavuzeli. Nearly all (98%) villages and hamlets have road access, commonly 
surfaced with compacted sand and gravel. 
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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 providif19 connections to 
northern Syria and north west lraq. The second links Malatya, Diyarbakir and 
Siirt. 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 
lstanbul, and several flights a week from Batman and Sanliurfa to Ankara. 

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

Postal services are alsa operated by PIT, 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. 

2.6 Human Resources 

The 1990 Population Census recorded 5.2 mili ion 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 numbers of Turkomen and Assyrians. Kurdish speakers are 
the largest group in ali 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 s ix years in the GAP region were literate, 
which is low tor Turkey, but has been improving. Female literacy is 45% and 
male literacy is 76%. 

The 1990 Population Census recorded agriculture is the main employment tor 
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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. 
Seasonal migration is common, both for urban (construction) jobs and 
seasonal agricultural work. 

2.7 lnstitutional lnfrastructure 

The existing institutions relevant to irrigation in the GAP region are listed 
below. More 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). 

2.7.1 Southeastern Anatolia Projeci Regional Development Administration (GAP 
RDA) 

GAP RDA's primary role, in irrigated agriculture, is the coordination of the 
planning and implementation of work programmes by ali governmental 
agencies operating within the region. GAP RDA has its headquarters in Ankara 
and fıeld operations are managed from the Regional Directorate in Şanlıurfa . 

2.7.2 Ministry of Agriculture and Rural Affairs (MARA) 

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

(a) 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 activities are organised at 
provincial, county and village group levels. 

(b) General Directorate of Production and Development (GDPD) 

GDPD is responsible far implementing agricultural production through 
programmes of planı 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 tor managing State owned land and expropriated private 
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ıand and for carrying out land consolidation 
implementation areas. GDARef has its headquarters 
regional directorate based in Sanliurfa. 

in designated 
in Ankara and a 

(d) General Directorate of Agricultural Research (GDARes) 

GDARes administers four research institutes in the GAP Region. 
These are the Field Crops Research lnstitute in Akçakale-Şanlı urfa, 

Southeast Anatolia Agricultural Research lnstitute in Diya rbakır, 

Southeast Anatolia Regional Plant Protection lnstitute in Diyarbakır and 
Pistachio Research lnstitute in Gaziantep. 

(e) Agricultural Supply lnstitution of Turkey (TZDK) 

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

2. 7.3 Ministry of Forestry (OB) 

The Ministry of Forestry has only limited activities in the GAP Region. 
Gaziantep is the Jeading province in forest land with 44,370ha, Diyarbakır has 
only 16,721ha and Adıyaman 11,639ha. The remaining provinces have no 
natura! forest land according to studies by the Ministry of Forestry. 

2. 7.4 General Directorate of State Hydraulic Works ( DSİ) 

DSİ is responsible for planning, designing, constructing, operating and 
maintenance of dams, pumping stations and canals tor large scale irrigation 
systems including ali the major infrastructure of the GAP irrigation systems 
DSİ has its headquarters in Ankara and Regional Directorates in the GAP area 
at Diyarbakır, Şanlıurfa, Kahramanmaraş and the Atatürk Dam. 

2.7.5 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 DSİ schemes, development and efficient use of land and 
water resources. GDRS also operates 11 agricultural research institutes 
including ene in Şanlıurfa. GDRS has headquarters in Ankara and its fıeld 

operations in the GAP a rea are managed by Regional Directorates at Şanlıurfa 
and Diyarbakır and a Directorate in each province. 

2.7.6 Agricultural Bank of Turkey (TCZB) 

TCZB is the largest bank of Turkey both in terms of paid-up capital and in the 
number of branches. it is the maın ınstitution for providing agricultural credit. 
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2.7.7 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 tor water supplied by DSİ. 

2.7.8 The Union of Turkish Chambers of Agriculture (TZOB) 

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

2.7.9 Unıversıtıes and Other Research institutes 

2 7.10 

A number of universities carry out agricultural research activities and a leading 
example is Çukurova University based in Adana. The GAP RDA in 1989 
commissioned this university to establish a research facility at Koruklu, south 
of Şanlıurfa, to undertake research specifically for the GAP Region. The 
University of Harran, in Şanlıurfa , is alsa 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 !here are very few water user organisations, the only ones 
known to be functioning being three irrigation groups in DSİ projects at 
Hancağiz (two groups) and Ceylanpinar (one group). 

2.8 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 halt 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. Mest 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 alsa found, but is less 
common. 
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2.9 Existing lrrigation Development 

in Turkey, DSİ and GDRS are the two governmental organisations which are 
responsible tor 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 far their operation and management. 
GDRS develops small scale irrigation projects with water supply capacity of up 
to 500 Vs DSİ is responsible from the development, construction, operation and 
maintenance of irrigation and drainage networks of larger water resources 
(ever 500 l/s water supply). 

To date, DSİ and GDRS have developed 70,364ha of irrigation which is 
currently operational in the region. The irrigation projects constructed, operated 
and maintained by DSİ are shown below: 

Projeci Province Commenced Area(ha) 
Operation 

Devegeçidi Diyarbakır 1972 6,900 
Batman Diyarbakır 1972 7,590 
Gözegöl Diyarbakır 1963-1980 1,000 
Halilan Diyarbakır 1982 550 
Kırka! Batman 1986 350 
Hanek Mardin 1971 250 
Nusaybin Mardin 1958 6,900 
Akçakale* Şanlıurfa 1977 14,200 
Ceylanpinar* Şanlıurfa 1978 9,000 
Keysun Adıyaman 1985 1,950 
Hancağiz Gaziantep 1989 6,250 

Total 54,940 

Akçakale and Ceylanpinar are supplied from groundwater and the 
remainder from surface sources. 

DSİ 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 

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

The country has already invested in infrastructure for some 4 million hectares 
in the country 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 DSİ and the national resources. The addıtıonal 
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 fal! in the standard of system manage
ment, operation and maintenance and the quality of technical support provided 
to the farmers. This in turn will resul! 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 insuffıcient resources being available fer 
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 limıted 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 alsa lead in time to degradation of 
the land resources. Mest 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 Atatürk dam and the imminent completion of the 
Şanlıurfa tunnels, which will convey 328 m3/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 fer identifying the mest appropriate 
MOM model fer irrigated agriculture in the region in advance of this quantum 
growth is recognised by afi concerned agencies. However, this large scale 
development can tend to mask the fact that of the 1.7 million ha of planned 
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irrigation, some 480,000ha wıll 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 !his categoıy, 11 schemes serving 
55,000ha are already commissioned. The need tor 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. 

3.2 Overall lnstitut ional Framework 

Figure A3.1 illustrates the current institutional framework, with DSİ 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 ali development activities in the region and this 
has had seme 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 ind ivıdually). 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 !here 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 ta the farmer 
were at present in effıcient. One suggestion was that a single body should be 
made responsible for coordinating ali research and training and this matter 
should be addressed positively. 
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These communication difficulties have a negative impact on farmers' 
confıdence 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 DSİ is responsible tor operation and maintenance of 
the infrastructure of the larger schemes, the responsibility tor 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 !here is little or 
no social pressure on defaulters to pay their charges. Moreover the extended 
lines of responsibility within the government mean !hat legal sanctions are in 
practice seldom applied. The result is !hat 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 tor 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 !hat; 

develops a sense of ownership amongst !he farmers, 

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

Within !his framework !here must be a management structure !hat: 

assigns clear ly defineci responsibilities to different entities, and 
individuals with in 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 ecre 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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3.3 Definition of the MOM Model 

3.3. 1 The Scope of !he Overall MOM Model 

The model description needs to cover the following aspects: 

The lnstitutional Arrangements which describe !he major organisational 
entities, their form (e.g government department, authority, cooperative 
et~) and their functions, responsibilities and interdependencies. 

The Organisational Arrangements describi ng the lines of 
communication, coordination, accountability and responsibility between 
the entities. 

The Management Arrangements which describe the organisational 
structures of !he key entities, the systems and procedures !hat they will 
fellow and the resources and skills that are required. 

Guidelines fer planning, designing, operating and maintaining the 
physical infrastructure. 

Guidelines fer good on-farm practices. 

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

Performance Monitoring and Evaluation System with arrangements for 
!he feedback of the evaluation in the form of modifıcations to the guide
lines and management arrangements. 

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

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

3.3.2 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 fer 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 fınite 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, !he scope of !he MOM Management Model may be 
defıned as shown on Figure A3.2 The primary element of !he model consists of 
three principal components (alsa referred to as levels ar layers): the Farmer 
Groups, the lrrigation 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 tor 
each of these core components that is critical and which has therefore been 
the focus of the model selection process. 

3.4 Major Objective of the MOM Model 

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) ta maximise net benefıts derived from irrigated agriculture in the GAP 
Region 

(b) to ensure the fınancial 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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3.5 Fundamental Requirements 

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

(a) optimal returns to land and water - in !his 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; 

(b) overall financial sustainability - irrigation is dependent on well 
maintained and operated infrastructure; unless irrigated agriculture 
produces sufficient fınancial surplus so that an adequate proportion can 
be directed to this operation and maintenance the system efficiency will 
deteriorate, productivity will fail and a downward spiral of degeneration 
will resul!. The surplus should also be sufficient to permi! 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; 

(c) protection of national interests and resources - if the development 
of the region is to be sustained then it must be carried out in a manner 
!hat 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; 

(d) social harmony - the objectives of maxımısıng production and 
ensuring sustainability can only be realised in an environment of social 
harmony; 

(e) 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 retums 
and fınancial and physical sustainability; 

(f) 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 besi use of all available resources; 
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(g) 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 far 
!his 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 !he initial establishment of the 
model; 

(h) flexibility s o 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 ta be able to absorb and benefit from improved technology and 
knowledge. 

Above ali else the Model must be implementable under !he actual conditions 
pertaining ta !he region in relation ta the institutional, legal, cultural and 
physical characteristics and constraints. 

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

3.6 Essential Characteristics 

The management of irrigated agriculture is a commercial enterprise that shares 
much in common with any business. Resources have ta 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 na accountability, redundancy of activity is endemic and motivation is 
low. 

The systems describe the day to day processes that have ta be followed in 
order to achieve the objectives of !he business; !hey may take the form of 
written procedures, manuals and protocols. it is becoming increasingly 
common ta 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 !hat 
modifications are introduced ta reftect changing requirements. in the context 
of the GAP MOM model the systems may be seen ta 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. lf the business ıs 

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 tor success. 

These three elements alone wili create a functional entity but, in order !hat the 
business be performed effıciently, it is necessary !hat the human resources 
employed are developed and mobilised to the fuli. Training will improve 
technical and managerial skills and can be eftective in encouraging persons to 
recognise the advantages of teamwork. it is equaliy important !hat the 
organisational structure is designed in order to facilitate those attributes which 
maximise the effectiveness of any group endeavour: motivation, accountability, 
communlcation and coordınation. lmplicit is !hat levels of responsibility have 
been clearly defineci so !hat ali functions are fuliy covered without redundancy 
and duplication. 

Another principle that is rapidly gaining ground in many countries, particularly 
with respect to service organisations, is !hat 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 !hat 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 !he 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 ineffıcient for both supplier and customer. 
The besi combination is usually one of cooperation in which the customer 
defines his requirements and the supplier then offers the best service !hat 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 shortfalis 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 altemative of a forma! 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 ali 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 ali. Some form of 
sanction in the event of failure to perform is implicit and this may lake the form 
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of peer pressure or a more forma! action. Motivation is a more positive 
concept and arises from either pecuniary incent ive 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 
fo r any effective organised activity. The two are distinct activities but 
coordination without communication is not feasible, while communication 
w ithout 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 !hat 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, fınancial and trained manpower resources 

3.7 Enabling Environment 

At the institutional level, the legal framework is akin to the systems that are an 
essential element of an organisation. it 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 o rder to promote compliance with the rules and 
regulations. 

Any new organisational and management model must therefore be consistent 
with the legal framework. lf 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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is likely to be !he political acceptability of changes in !he law and it is this that 
will be a key factor shaping !he model. 
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4 EXISTING MOM PRACTICES iN TURKEY 

4.1 The lnstitutional Framework 

lrrigated 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 !his section the roles of the 
main organisations are outlined together with descriptions of typical manage
ment practices. Some comments are made on !he relationship between the 
ditferent organisations and !he strengths and weaknesses of the existing 
practices. 

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

4.2 The Roles of Existing lnstitutions 

4.2.1 Southeastern Anatolia Projeci Regional Development Administration 

The Southeastern Anatolia Projeci Regional Development Administration (GAP 
RDA) was formed in 1989 as an autonomous body from within !he State 
Planning Organisation (SPO), which is !he responsible agency for preparation 
of Five Year Development Plans and related Annual Programs. The GAP 
region covers the eight provinces of Gaziantep, Şanlıurfa, Adıyaman, Diyarbak
ır , Siirt, Mardin, Batman and Şırnak. The primary role of GAP RDA is the co
ordination of !he planning and implementation of work programs by ali govern
mental agencies operating within the region. However, the GAP 
Administration's co-ordination responsibility does not extend to intervention 
during !he implementation phase to modify the work programmes of other 
agencıes. 

in relation to irrigation development, GAP RDA co-ordinates the activities of 
!he water, rural services, agricultural and research agencies described in !his 
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). 

4.2.2 Ministry of Agriculture and Rural Affairs 

The Ministry of Agriculture and Rural Atfairs (MARA) has a number of General 
Directorates and units responsible tor various actıvities in relation to primary 
production and agriculture throughout Turkey. MARA and its General 
Directorates have their headquarters in Ankara and fıeld activities are 
organised at provincial, county and village levels. The provincial and county 
directorates come under the Provincial Administratıon Law which influences 
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programme priorities. The units of MARA of direct relevance to the GAP regıon 

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 projeci and its implemen
tation. These are the Training and Handcrafts Department and the Extension 
Department. 

The Training and Handcrafts Department is responsible tor the organisation of 
in-service (on-the-job) training of MARA staff and alsa 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 
village 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 Projeci (TYUAP) which is funded by the 
World Bank and IFAD and includes the GAP region. TYUAP Phase 1, imple
mented from 1984 to 1990, covered 18 provinces, with a budget of 
US$205 million tor infrastructure and services. Three provinces of the GAP 
region : Diyarbakır, Mardin and Şanlıurfa 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 Şirnak. TYUAP, therefore, covers ali 
those areas where GAP MOM Pilot Areas will be located. 

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

TYUAP supports provincial and county extension departments by 
strengthening research and training and the provision of technical information 
from loca! 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. lmmediate 
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 
ali of the T&V components through leader/contact 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 (İBAV). This training is undertaken by the staff of the South 
East Anatolia Research lnstitute 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 tor implementing agricultural production through programs of planı 
production, livestock development, fıshery development, integrated rural 
development projects and technical co-operation. Seme activities of an 
extension nature are alsa carried out by GDPD far various projects. GDPD is a 
possible source of trainers to be used as subject specialists in various training 
programmes and is alsa able to design various integrated projects and 
programs tor on-farm systems. 

GDPD is organised in a similar manner to GDOS with a central headquarters 
in Ankara and fıeld 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 Irrigation Areas (1984). GDARef conducts ınvestigations and surveys to 
determine the priority of areas to be considered fer land reform implemen
tation. Once such a land reform area has been identifıed and accepted, 
GDARef is responsible tor managing State owned land and private land 
expropriated in designated implementation areas and tor carrying aut 
programmes of land consolidation in these implementation areas, including 
allocation of land to benefıciary farmers. it also provides equipment, support 
and training tor 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 Şanlıurfa. 

(d) General Directorate of Agricultural Research 

The General Directorate of Agricultural Research (GDARes) is responsible tor 
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 !o !he crop/livestock require
ments of their locality. 

Four of these research facilities are in the GAP region. These are Field Crops 
Research lnstitute at Akçakale-Ş anlıurfa, Southeast Anatolia Agricultural 
Research lnstitute at Diyarbakır, Southeast Anaiolia Regional Plan! Protectıon 
Research lnstitute at Diyarbakı r, and Pistachio Research lnstitute at 
Gaziantep. 

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

(e) Agricultural Supply lnstitution of Turkey 

The Agricultural Supply lnstitution of Turkey (TZDK) was established in 1944 
it is under the jurisdiction of the Ministry of Agriculture and provides !he 
technical production inputs of Turkey's agriculture. it undertakes the following 
tasks in accordance with !he policies set by MARA: 

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

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

Operation of repair shops. 

Processing and sale of material which is left over from production and 
manufacturing. 

The Agricultural Supply lnstitution has 25 Regional Directorates and 356 
Section Directorates throughout Turkey. The Section Directorates are mainly 
located in !he agriculturally important counties of Turkey. it also has seven 
Agricultural Machinery Operating Enterprises, an Agricultural Machinery 
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Research lnstitute and an Agricultural lmplements and Machinery Manufac
turing Planı manufacturing tractors and implements. 

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

4.2.3 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). Diyarbakır, 

including Şırnak and Batman, has 16,721 ha, and Adıyaman has 11 ,639ha. 
Siirt, Mardin and Şanlıurfa have no natura! forest land, according to the 
Provincial Land Use Studies conducted by the General Directorate of Rural 
Services. 

The demand projectıons for wood products in Turkey by the year 2000, is 
expected to reach 1 O 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 Şanlıurfa is the main focus lor forestry activities in 
the GAP region. it has established a poplar plantation trial in Şanlıurfa which 
will be closely observed and the economics tested, to identify if poplar 
production can compete with other agricultural commodities, especially under a 
double croppıng system. 

4.2.4 General Directorate of State Hydraulic Works 

The General Directorate of State Hydraulic Works (DSİ) 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, defineci as those with supply 
capacity greater !han 500 l/s DSİ also has responsibility for planning, designing 
and implementing works fer hydroelectricity, flood control, swamp reclamation , 
river training and water supply to cities over 100,000 population. DSİ is one of 
the major investing agencies of National Budget funds in Turkey. 
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DSİ also can make arrangements 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 irrigation 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 DSİ 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 DSİ regional directorates of Diyarbakır (Region X), Şa
nllurfa (Region XV) and Kahramanmaras. (Region XX). in addition DSİ Region 
XVI manages the Atatürk Dam and Hydroelectric Power Station. 

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

4.2.5 General Directorate of Rural Services 

The Genera l Directorate of Rural Services (GDRS) was established in 1985 by 
incorporating the Soil Conservation and lrrigation 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. it is likely to form the base for 
a new ministry although !his has not been finalised. 

GDRS is responsible for: 

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

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, ete; 

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

Construction of rural and forestry roads; 

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

Provision of settlement services; 
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Preparation of plans and construction of domestic water supply, 
electricity and sewage facilities for viflages 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, laboratories, research stations 
and other facilities tor the above responsibilities. 

GDRS also operates 11 research institutes including one at Şanllurfa. 

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

4.2.6 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. it 
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 afi 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 alsa started to flow through other institutions 
such as the Meat and Fish lnstitution, the Milk lndustry lnstitution the 
Agricultural Supply lnstitution, the Sugar Factories Corporation and the State 
Monopolies. 

TCZB has three major channels of credit available to farmers. These are its 
own loca! branch offices, the Agricultural Credit Cooperatives (ACC) and the 
Agricultural Marketing Cooperatives (AMC). Agricultural credit is mainly 
processed in two thirds of the 1000 loca! 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 tor 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 tor 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 fınance 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 specifıcally stresses !hat it should 
favour small farmers. However the bank generally prefers medium or large 
farmers, due to the diffıculties faced in collecting the repayment. 

4 .2.7 Min istry 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 tor water 
supplied by DSİ . The amount of water charges is calculated by DSİ 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 DSİ regional offices. 

4.2.8 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 loca! chambers are linked by a Union of Turkish 
Chambers of Agriculture (TZOB) which is located in Ankara. 

it is compulsory tor every farmer to be a registered member of the Chamber 
established in his county. Each Chamber is governed by a general assembly 
and a Counc il 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 !here are established Chambers in mest counties 
except within the Provinces of Şırnak 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. 

4.2.9 Universities and Other Research lnstitutes 

A number of universities carry out agricultural research activities. üne of the 
major ones in relation to irrigated agriculture is Çukurova University based at 
Adana. The GAP Administration in 1989 has commissioned !his university to 
establish a research facility at Koruklu, south of Şanlıurfa , to undertake 
research specifıcally tor the GAP region . Research conducted tor ever four 
years has started to yield particular information tor the species and varieties to 
be grown under irrigated conditions. 

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

4.3 Existing Water User/Farmer Organisations 

4.3.1 lntroduction 

There are three main types of termal water user groups operating in existing 
irrigation schemes. These are irrigation groups, irrigation districts and irrigation 
cooperatives and !hey have been formed to undertake operation and 
management of schemes designed and implemented by DSİ and/or GDRS. 
Both DSİ and GDRS are empowered to transfer such responsibility to local 
management control provided that !here 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 
specifıcally formed as user groups. 

in recent years DSİ has been endeavouring to transfer a number of its smaller 
schemes to one of the various forms of local management control. Up to 1993 
some 192 such transfers had been fınalised including 17 to irrigation districts, 
71 to municipalities, 99 to village administrations, two to universities and fıve to 
irrigation co-operatives. Similarly since GDRS has no specifıc organisational 
arrangements or funding tor O&M of the irrigation systems it constructs, in 
recent years it has transferred a large number of such schemes to local 
management mest commonly irrigation co-operatives. 

The role and activities of the irrigation groups, irrigation districts and irrigation 
cooperatives are outlined below. The legal basis tor their establishment is 
discussed further in Chapter 5. 
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4.3.2 lrrigation Groups 

lrrigation groups are established in DSİ 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 tor !he tertiary system 
and liaise with the DSİ canal operation staff to provide this flow into the part of 
!he 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 sil! removal. The arnount 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 DSİ. 

DSİ 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 DSİ 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. Seme groups indicated a willingness 
to undertake a greater degree of local control although !hey are constraıned in 
this to the extent that DSİ stili 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 !here 
are no groups. 

4.3.3 lrrigation Districts 

DSİ 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 ever the past 20 years ıs the 
"irrigation district" having a wider scope of activity and greater autonomy than 
the irrigation groups. lrrigation districts are formed under the legal basis of the 
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Municipality Law No 1580 of 1930, Village Law No 442 ot 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 generaliy 
undertake the whole range of water supply operation and most maintenance 
tasks required tor the canal system under its control. The district boundaries 
usually comprise a discrete canal system so the works eften 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 DSİ approval. it also has the right to 
collect water charges, impose fınes and make contracts to perform necessary 
works. DSİ stili has management control of any dams and river diversion works 
serving !he district. DSİ 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. 

4.3 4 lrrigation 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 generaliy constructed by DS i and/or 
GDRS. The co-operatives are required to repay original investment costs 
incurred by DS i 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. 

lrrigation 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 defınes 
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 ali those farmers served from the scheme. The ex ecutive 
employs such staff and carries out ali 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 
coliecting water charges and managing their routine O&M activities than either 
the irrigation groups or irrigation districts described above. 
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lrrigation co-operatives are in fact the most numerous farmal 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 far groundwater schemes developed jointly 
by DSİ and GDRS. 

4.4 The Role of the Private Sector 

4.4.1 General 

The role of the Union of Turkish Chambers of Agriculture has been described 
in 4.2.8. There are alsa 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 !here will be a corresponding 
increase in the number and range of private sector organisations to meet the 
specifıc technical, agronomic and marketing needs of irrigated agriculture. 

4.4.2 lnput Suppliers 

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

(b) lrrigation equipment: ltems such as sprinkler and drip systems, 
syphons ete are sold through agencies in most provinces who alsa 
provide some training far 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 ete): 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 alsa expand in provinces such as Şanlıurfa , 

Diyarbakır and Mardin. 

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

4 .4.3 Commercial Traders 
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Various traders purchase produce direct from farmers to sel! to agro-industry 
or other buyers. These bodies also include wholesale merchants who purchase 
farm produce and sel! to markets and retail outlets. in other cases individual 
farmers bring their own produce, such as perishable toodstuffs, d irect to 
markets. 

4.4.4 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 ete with increase in the 
range of irrigated crops. 

4.5 Typical MOM Practices in Turkey 

4.5.1 lntroduction 

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

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

By comparison with DSİ, GDRS has no ongoing role er funding to manage the 
O&M of schemes it initiates and consequently these are transferred to some 
form of loca! 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. 

4.5.2 Operation in DSİ Managed Projects 

As at 1993 DSİ had under its direct management control a total of 218 
irrigation projects with a total command area of seme 1.3 million hectares of 
which the actual irrigated area was 890,000 hectares. The great majority of 
these schemes are supplied by gravity f rom large dams or river diversion weirs 
with distribution to farm s via lined "classic" canals or above ground concrete 
flumes known as canalets tor which DSİ 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 laken from a cana!. 

in ali the large gravity irrigation projects, water application to crops is generaliy 
by surface flooding methods using furrow or basin systems. Water tor each 
application is ordered one or two days in advance by farmers, w ith DSİ staff 
aggregating orders tor tertiary and secondary canals to determine the total 
required releases from storage and flows at each cana! offtake. There are 
some flumes and weirs for flow measurement in the larger canals although the 
more common measurement of cana! flow is by staff gauge in a uniform 
section far which a rating table is available. Measurement at cana! offtakes is 
alsa possible using single or double orifıce doors. in practice it is understood 
that relatively few routine flow measurements are made and operating staff 
tend to adjust cana! 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, DSİ 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 DSİ 
schemes and generally play the major role in managing the water distributıon 

aliocation and distribution to individual farms. 

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

in systems where there are periodic water shortages, especıally 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 
tor irrigation to cease overnight with excess flows being discharged to outfalls 
or ponded in low lying lands. This is a major contributor to excessive water use 
and low overall effıciency. it has become a long established custom in many 
areas and is a very diffıcult practice to overcome ence it becomes entrenched. 

lrrigation effıciencies, 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%. lrrigation ratios, defineci as the 
area actually irrigated expressed as a percentage of total command area, 
averages 67% over all DSİ projects and varies from as low as 1 % up to 100%. 
in mest cases these ratios generally fail 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 !his can lead to water shortages 
during peak demand. At Devegecidi and Hancağ iz 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 signifıcant 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 projeci specifıc !han far the larger 
and more complex gravity systems. Pumps deliver water either into a tertiary 
cana! system or to a pressurised pipe system. Water ordering procedures 
commonly require one day netice. As the cost of energy fer pumping is a very 
sign ifıcant 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 facı. in the bore supplied areas water is eften 
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. 

4.5.3 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 DSİ projects, although eften less formalised and designed to suit the 
particular system characteristics and farming needs. in several projects 
managed by irrigation co-operatives where supply is drawn from groundwater, 
quite specifıc 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. 

4.5.4 Maintenance 

(a) DSİ Projects 

Maintenance works on the primary and secondary canals is carried out 
by DSİ 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 sil! from cana! 
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waterways, repairs to cana! linings and structural repairs to cana! 
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 !hey exist. Larger works, 
such as repairing broken canalets, are usually performed by DSİ. 

Where there are no irrigation groups DSİ 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 DSİ carries out some more complex maintenance works 
such as bore repairs and rehabilitation on a contract basis for co
operatives. 

4.5.5 Water Charges 

in projects d irectly managed by DSİ water charges are calcula ted each year to 
recover the majority of the previous year's operation and maintenance cost, 
without inflation adjustment, plus a small component of pası investment cost in 
some schemes. The schemes are divided into five groups, three for gravity 
supplies and two for pumped supplies according to relative inceme levels of 
the groups and a tariff schedule is set for each group on a charge per area for 
each crop grown. The DSİ schedule of water charges for 1993 is shown in 
Table A4.1. Typical 1993 water charges were: cereals 18,000TUda, sugar beet 
and cotton 45,000TUda and citrus 90,000TUda. in the pumped schemes water 
charges are higher, often about double the charge for a comparable crop ın a 
gravity district. Various discounts and rebates are available; for example, for 
multiple cropping in a season, application by drip or sprinkler and alsa 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 DSİ 
which can be increased up to 25% in special cases. The irrigation groups !hen 
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 

GROUP1. 

GROUP2. 

GROUP3. 

GROUP4 

GROUP5. 

(PompaD 

GROUPS 

GROUP7. 

GROUP8. 

GROUP 9. 

GROUP 10. 

GROUP 11. 

IRRIGATION AND RECLAMATION PROJECTS WHERE 
OPERATION AND MAINTENANCE COSTS ARE COLLECTED 

IRRIGATION PROJECTS 

Ayrancı,Eleşkirt,Kars,Akyaka,Göynük,Karakoçan, Van,Erciş,Muradiye,Karasu,Arıncık,Malazgirt, 
Bulanık,Ahlat,Yıldızırnıağı,Gemerek,Maksutlu,Yapıa!Un,Suşehri,Karaçornak,Germeçtepe,Gôkçeada. 

Bursa,Demirtaş,M. Kemalpaşa,İzmit,Akalan,Hasanağa,Akpınar,Es~hir,Sarıcakaya,Çifteler, 
İnönü,Ömerköy,Pamukova,Kütabya,Yaralı,Seyitgazi,Sögüt,Tavşaalı,Çavdarhisan,Çumra,May, 
Sille,Geberc,AllanU,İvriz,Gevrekli,Uluırmak,AIUnapa,Gôdet,Mürted,Bolu,Düzce,Köprüköy, 
Asartepe,Çorum,Alaca,Kızılgeçit,Tokat,Erbaa,Niksar,Amasya,Suluova,Ulukôy,Yerkozlu,Zile, 
Ortakôy,Artova,Çit li,Erzincan,lğdır,Kuzova,Malatya,Yazıhan,Akçadağ,Doğanşebir,Erkenek, 

Polat,Gayt,Suçau,Devegeçidi,Gözegel,Halilan,Hanok,Batman,Kırkat,Nusaybin,Süloğlu, 
Altınyazı-Karasaz,değirmenci,Kocadere,Keşan,Kayalıköy,Hayrabolu,Güneşkaya,Sarımsaklı, 

ZamanU,Ağc:aşar,Kovalı,Çoğun,Kültepe,Bozkır,Fehimli,Yabyasaray,Boğazova,Karat.aş,Belenl i 

Karamanlı,Yalvaç,Yılaalı,Seyitler,Selevir,Karakuyu,Çıldırım,Yenişarbademli,Gôksun,Keysun, 

Hancağız,Kınık,Çelikhan,Işıklı,Irgıllı,Kelekçi,Balıkesir,Halkapınar,Karakol,Karacaôren, 

Alidemirci,Bigadiç,Sındırgı,İbirler,S:ıv~tepe,Ç:ın:ıkk:ıle,Ezine,Koyunyeri,Fındıldı,Değirmenl i, 

Kocabey,Apagut. 

Bergama,Menemen,Manisa,Sarubanlı,Turgutlu,Adala,Alaşehir,Sangöl,Seyhan,Ceyhan,Haruniye, 

Y~varlaklı,Kesiksuyu,Kozan,Berdan,Silifke,Anamur,Kmkbaa,Varsak,Aksu,Köprüçay,Manavgat, 
Alara,Alanya,K.Maraş,Andırın,Topçam,SOke,Akçay,Nazilli,Sarayköy,Çürüksu,Fethiye,Kestap 

Bursa YAS,Orhangazi,Keramet,Boyalıcı,iznik,Karacabey,Ulubat,Çifteler,Sarıcakaya,Kütahya, 

Karaağaç,Pamukova,Ömerköy,Tavşanlı,Alakova,Ilgın,Köprüköy,Kalecik,Gökçeôren,Asartepe,Bolu, 
Kumbaba,Tokat,Erbaa,Amasya,Suluova,Yerkozlu,Erzincan,Uluova,Malatya,Eyüpbağları , 

Palu-Kovancılar,Kirişhane,Küplü,Karasaz,Sarımsaklı,Taşban,Sarıbıdır,Elnıa l ı-Kışla,Mursal, 

Akçakale,Ceylanpınar,Atabey,Barla,Yılanlı,Senirkent,Gelendost,Hoyran,Karataş,Selevir, 

Karakuyu,Çıldırım,Boğazova,Yenişarbademli,Kalealtı,Topçam,Aydın,Karaçomak,Balıkesir,Bigadiç, 

Sındırgı,Savaştepe,Çanakkale. 

Menemen,Turgullu,Alaşehir,Seyhan,Misis,Haruniye,Bcrdan,Mersin Bahçeleri,Erdemli, Silifke, 
Aydıncık,Samandağ,Varsak,Kôprüçay,Bucak,Manavgat,Alara,Sağnn,Karabük,Alanya 

RECLAMATION PROJECTS 

Marmaracık,ıznik,Civaşir,Eleman,Gebekilise,Lütfiye-Sarısu,Saulmış,ihsaniye,Sığırcık-Buzluca, 
Yenidoğan,Tespibli-Rüstemler,Karakamış-Akçınar,Abmediye-Cobraa,Açakamış, 

Çarksu-Memba,Demirbey-icbariye,GôkçeOren,Simav,Kurşunlu,Aynaz,Amik 
Ovagele~,Kestel,Emen,Sağlık Ovası,Ekinambarı,Kumkale. 

IRRIGATION AND RECLAMATION PROJECTS WHERE 
ANNUAL INVESTMENT COSTS ARE COLLECTED 

May,Sille,Ortaköy,Kars,Gôzegôl,Halilan,Zamantı,Muradiye,Karasu,Malazgirt,Bulanık,Ahlat, 
Yıldızırmağı,Gemerek,Maksullu. 

Eskişehir,İnönü,Yaralı,Kütabya,Çumra,Atlanu,Mürted,Kôprüköy,Erzincan,lğdır,Kuzova, 

Karakoçan,Malatya,Gôynük,Batman,Çoğun,Kültepe,Bozkır,Kanlıdere,Van,Erçiş,Anncık, 

Yalvaç,Selevir,Çıldırım,Işıklı,Karaçomak,Balıkesir. 

Bursa,M. Kemalpaşa,UJubat,Karamet,İvriz,Kalecik,Gôkçeören,Asartepe,Bolu,DÜZce,Çorum, 
Kumbaba,Kızılgeçit,Erbaa,Amasya,Uluköy,Süloğlu,Değirmenci,Altınyazı-Karasaz,Keşan, 

Kocadere,Macidiye,Atabey,Boğazova,Senirkent,Gelendost,Karataş,Çanakkale. 

Menemen,Alaşehir,Ceyhan,Kesiksuyu,Misis,Berdan,Mersin Bahçeleri,Aydıncık,Kırıkhan,Aksu, 
Manavgat (P),Söke,Nazilli,Saraykôy,Fethiye. 

İznik. 
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TABLE A.4.1 : 1993 OPERATION. MAINTENANCE AND ANNUAL INVESTMENT WATER PRlCE TARIFFS. (Contlnued) 
OPERATION ı. MAINTCNANCE COSTS (TUdo) ANNUAL INVESTMENT COSTS (TL/da) 

NO CROPS IRRIQATION RECL.AMATION IR R I QA TI ON RECL.AMATION 
QROUP 1 QROUP2 QROUP3 QROUP 4 GROUP 5 GROUPS GROUP7 GROUP 8 G AOUP 9 GROUP10 GROUP 5 

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 Melon• 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 92000 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 97000 3300 300 450 600 750 200 

9 Sunflower 17000 21000 26000 45000 56000 3300 300 450 600 750 200 

10 O pi um 17000 23000 28000 47000 60000 3300 300 450 600 750 200 

11 Flower Gardan 39000 51000 62000 109000 137000 3300 300 450 600 750 200 

12 Flax, hemp, Jule 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 19000 24000 41000 53000 3300 300 450 600 750 200 

~ 15 Rica, Sugarcane 73000 90000 112000 199000 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 Orchnrds 41000 51000 64000 111000 139000 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 

2J 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 Foddor 15000 19000 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 seııson lrriaation 9000 11000 15000 26000 32000 300 450 600 750 . 
30 Pastura 4000 6000 8000 13000 15000 . 300 450 600 750 

31 Mills 1462000 1462000 1462000 . . . . . 
32 Brick Plants 1096000 1096000 1096000 1705000 1705000 . . 

33 m3 wator price [flJm3) 37 47 58 105 129 . . . 
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in DSİ 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 (DSİ 1993). Actual collection rates vary from 
near full collection in Eskisehir Region, 88% at Aksu, and 60% at Soke to low 
fıgures of around 20% or less in other areas. By comparison near 100% 
collection rates are claimed by many irrigation groups tor their share of the DSİ 
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. DSİ must approve the estimates and 
proposed charges which cannot be higher than in a comparable DSİ scheme. 
1 rrigation co-operatives are free to 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 
signifıcant 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 tor 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-operatıve and district schemes. 

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

The reasons tor the differences in collection rates between DSİ 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 signifıcance is the manner of tollow up action and likelıhood 
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 DSİ 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 
tor collection and its level of performance does not reflect on DSİ 
activity levels. 

(b) Follow up action 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. 

4.6 Strengths and Weaknesses of Existing MOM Practices 

4.6.1 lntroduction 

The nature of the overall management systems far 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 far which judgments can only be made on a 
subjective basis. Turkey has developed its present base of irrigated agriculture 
very rapidly over the pası 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. 

4.6.2 Strengths 

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

(b) GDRS alsa 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 w ithin 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 planı propagation 
institutions in order to meet the demand far needed seed and plant 
material. 
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(d) 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 far training in the GAP 
projects provided it is resourced accordingly and subject matter is 
expanded ta include irrigation technology and practices. 

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

(f) There are three main types of farmer organisations involved in the 
larger schemes - irrigation co-operatives, irrigation districts and 
irrigation grcups - which cperate with varying degrees of effectiveness. 
The irrigation co-operatives and irrigation districts may be good models 
far application in the GAP projects. 

4.6.3 Weaknesses 

(a) There is a lack of co-ordination between the large agencies in regard 
ta projeci planning and budgeting which is determined mainly 
according ta the priorities of individual departments. in par!, it alsa 
reflects the strength and political influence of the individual agencies. 

(b) 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 
!han the needs of a particular projeci. 

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

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

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

(g) Al_though DSİ is a capable manager and operator of dams and large 
canals, it is less effective in delivering irrigation services to individual 
farmers. 

(h) 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 fer overall co-ordination of 
water allocation and protection of the rights of users on a v•hole 
catchment basis. This is discussed further in Chapter 5. 

(i) The existing water laws do not provide specifically fer the 
establishment of effective water user groups. in the absence of such 
provısıons reliance is made on other laws, such as an old 
municipalities law, to establish locally managed water user bodies. 

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

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

(m) 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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5 EXISTING REGULA TIONS AND LEGAL FRAMEWORK iN TURKEY 

5.1 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 specifıcally that DSİ is to be 
in full charge of and responsible for economic and profıtable 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 DSİ is provided through the 
national budget as part of the DS İ annual investment programme. Law 6200 
requires that the investment cost of works built by DSİ, with the exception of 
flood protection and access works, be repaid by the benefıting farmers. The 
annual schedule of water charges levied in DSİ 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 ever a 25 
or 30 year period. in reality this repayment is a teken gesture as the amount to 
be repaid is the actual original cash cost without any adjustment being made 
tor 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 
alsa authorised under this law to construct irrigation systems requiring a flow 
rate of up to 5001/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 DSİ schemes there is no requirement tor 
the investment cost of GDRS irrigation schemes to be repaid by the benefıting 
farmers. 

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

5.2 Operation and Maintenance of Hydraulic Works 

Article 2(g) of Law 6200 authorises DSİ to carry out management, operation, 
maintenance and repair works to the irrigation works it has constructed. in 
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accordance with !his provision DS i 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 DSİ has now formed irrigation groups 
which carry out water distribution operation and seme maintenance of the 
tertiary cana l systems. 

DSİ 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 Civil 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 (lrrigation Oistrict): Where irrigation works serve several villages 
and municipal bodies they may be transferred to a "union" formed by 
the corporate bodies. in this report !his union is referred to as an 
"irrigation district" to distinguish it from other bodies known as unıons. 

(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 loca! 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 DSİ. 

(f) Co-operatives. Transfers may be made to ırrigation co-operatives 
having specific provision in their constitution tor 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. 

lrrigation co-operatives, described in 4.3.4, are established under the general 
Co-operatives Act, Law No 1163, fer which the Ministry of Agriculture and 
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Rural Affairs (MARA) has recently issued a new draft standard instrument of 
incorporation which defınes 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 DSİ and GDRS can be transferred to irrigation 
co-operatives. 

5.3 Water Charges, Collection and Fines 

Water Charges tor DS i irrigation 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 tor 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 fıve groups, three tor gravity supplied schemes and two for pumped 
schemes, according to the relative income levels of the regions. The scale of 
charges is proposed by DSİ and approved by the Council of Ministers. 

The details of area and crop irrigated as recorded by DSİ 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 DSİ 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 ence only tine of 10% for lale payment. All money collected, including fines, 
passes to MOFC and DSİ plays no part in the collection and follow up process. 

Repayment of the investment component in respect of DSİ assets is required 
after a "grace" period of fıve to ten years following which farmers have a 
further 30 to 40 years to repay the debi without interest.The 1993 amounts for 
repayment of the investment component ranged from 300 to 750TUda which 
are based on a 1984 calculation without any adjustment for inflation in the 
subsequent years. 
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While !here 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 impl!'lmented. 

in projects managed locally each irrigation co-operative or district sets its own 
schedule of water charges on a basis which it selects as mest 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 lrrigation 
District the tine imposed for lale payment of water charges is 7% per month on 
the amount outstanding. 

5.4 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 tor 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 par! of the total irrigation service and the charge 
for this service is included in the total water charge. 

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

5.5 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 locatıon 
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 stili applied by the courts and in 
facı enshrined by specifıc laws enacted since !he birth of !he Turkish Republic. 

Article 641 of the Civil Code provides generally that the Govemment has the 
right to use public waters. it alsa envisages enactment of special statutes to 
cover general use of these waters and to date no regulations setting out 
specifıc rules covering the whole of public domain waters have been made. in 
the absence of defınite 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 DSİ clearly provides for !hat organisation 
to have overall responsibility tor management and utilisation of ali water 
resources in Turkey. However neither DSİ or any other agency has the overall 
authority to allocate use of water resources tor a particular purpose or projeci. 
As a resul! 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 5001/sec flow capacity, with the 
implication that it can extract this amount of water from !he supply source. 
There is a protocol requiring consultation between GDRS and DSİ in the 
planning of new projects but in practice this does not always occur with the 
resul! that !here 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 ali streams 
becomes more urgent as resources become fully developed. 

The question of water rights of individual farmers in irrigation projects is not 
specifıcally covered by legislation or ru les. The general practice in DSİ projects 
is !hat 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 !he incomplete and fragmented approaches to the 
laws concerning surface waters 

0

have been recognised tor 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 defınite than tor 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 facı that 
traditional and lslamic law had not envisaged private rights to !his 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. Asa 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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5.6 Environmental Protection 

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

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

The Constitution alsa 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 tor such actions to take remedial measures. it a lsa 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 
specifıc 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 specifıc 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 fıshing 
and other water based industries. 
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6 MOM MODELS iN USE iN OTHER COUNTRIES 

6.1 lntroduction 

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 ever time as 
irrigated agriculture moves beyond the development phase, new technologies 
are introduced, farmers seek increased inceme and national economic and 
political priorities are changed. 

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

6.2 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 
lale nineteenth century. lrrigation management has passed through the fol
lowing phases: 

(a) Up to 1905 

Originaliy it had been intended that ali the irrigation systems would be self 
fınancing and localiy managed. Accordingly the Government formed 80 loca! 
"irrigation trusts" or companies for !his purpose. However within a few years 
nearly ali the trusts became bankrupt due to poor management and a lack of 
storage dams far severe drought periods and the Government needed to 

rescue !hem. 

(b) 1906 to 1984 

in 1906 the Government established a single State owned agency, the State 
Rivers and Water Supply Commission (SRWSC), to lake ever ali the existing 
trust works. The SRWSC continued expanding the irrigation areas until the 
present area of ever 550,000 ha was reached in 1970. The SRWSC alsa 
constructed many large dams which were !hen recognised as being essential 
far large scale irrigation projects under the extremely dry Australian conditions. 

Ali 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. Far many years the Government provided a subsidy to cover part 
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of !he O&M costs. The SRWSC operated a form of water user groups, called 
advisory boards, which provided useful operational advice to loca( 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 policy, 
investment and operations were taken centrally in !he Melbourne headquarters. 

By !he 1970s the outlook tor irrigation had changed as the development phase 
had ended and agriculture became less sign ifıcant in national economic 
priorities. The Government wanted to reduce the budgetary cost of irrigation, 
encourage high value crops and introduce "user pays" systems tor 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, fınance and environmental aspects. 

The RWC became the Rural Water Corporation in 1992 which is outside the 
Government budget and must meet !he 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 tor 
major policy issues, fınancial performance of the total business and only those 
operational matters which involve more !han one region or adjoining states. 
There is a management board at !he fıve regional centres responsible for all 
loca! policy and operational decisions, works priorities and setting water charge 
levels. Advisory committees continue to provide advice to the regional boards 
on loca! operations. RWC operates the supply system to most farms although 
individual supply systems and business units can be sold to users or private 
companies. 

During 1994 the fıve RWC regional boards are becoming independent irrigation 
authorities. The Govemment intends !hat 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 tor reorganising the RWC as described above. The Act requires 
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ali 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. Ali the 
large irrigation systems were built and managed by Government agencies tor 
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. 

6.3 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 ever an old open cana! 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 cana!, 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 tor it to have high standards for technical performance and customer 
satisfaction to ensure its long term future. 

This projeci represents a mest advanced stage of irrigation 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 arrangement saved a large 
expenditure of government 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 far a projeci which is initiated with high levels 
of government assistance but is no lenger required when farmer incomes 
reach the stage where it can be operated as a commercial enterprise. 
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6.4 lndonesia, West Java 

West Java has a history of irrigated agriculture dating to the mid nineteenth 
century. Since the 1960s lndonesia has had a major programme of irrigation 
expansion and rehabilitation of older schemes to provide sufficient rice and 
other food tor 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 tor 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 million ha. The point of supply 
from the Governmen! canal system is to a tertiary unit eften 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 aut 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 stil! at subsistence level. 

Other govemment bodies with a direct role in irrigation include departments of 
agriculture, village development, forestry and lands. To ensure that !here is co
ordination of policy development and administration between afi these bodies 
there are forma! irrigation committees established at provincial and two 
municipal levels. The high level committee develops irrigation 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 tor dry periods, water rotation 
systems and entorcement of legal provisions. 

Traditionally O&M of the government 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 lale 
1980s based on irrigated land area. 

lndonesia is a tropical country and has a range of management systems far 
irrigated 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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signifıcant government involvement, such as !he "Subak" system of Bali which 
has developed ever many years to suit the cultural characteristics of the area 

6.5 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 activities until recent years. These districts are 
responsible tor about 30% of the total national agricultural production from 
15% of the cultivated land. However the productivity of these districts declined 
signifıcantly in the 1 O years to 1989 when !he infrastructure fell into disrepair 
as !he 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 tor operation, maintenance and administration to !he 
water users of each district. 

A new National Water Act 1992 has been adopted which sets out clearly the 
rights and responsibilities of both government bodies and users, whether 
companies, associations or individuals (NWC, 1992). The new Act embodies 
the principles and sets out !he legal framework for transfer of government 
funded irrigation projects to appropriately constituted corporate bodies of users. 
This Act alsa 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 tor transfer 
of at least 21 districts to user management over the fıve years from 1990 to 
1994 (NWC, 1991). These districts comprise generally the mest 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 fıve 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 confıguration 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. lts present roles include, inter alia, administering the Act on behalf of 
the Government, formulating and implementing !he 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 responsibte for 
management of dams and other large main works. 

There is alsa provision tor NWC to establish and convene "basın councıls", 

consistıng of representatives of ali 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 
Jegally constituted civil association which is licensed to use a defineci 
volume of water and operate and maintain the infrastructure supplying 
!hat module. Transfer of operation to loca! 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 fınancially 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 Jarger scale primary Jevel infrastructure 
which serves the district as a whole. Ali 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 !his: 

lncorporation as a Limited Liability Public lnterest Company 
with Variable Capital to provide the service. 

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

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

Hire NWC to continue operating the primary system on a 
contract basis tor 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 loca! 
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). 

6.6 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 !hat the Government 
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pays tor dams, irrigation supply works and on-farm development. it alsa 
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 ali 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 projeci !here 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 99 (ICID, 1989). 

6.7 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 projeci co-ordination with responsibility tor irrigation O&M 
devolved to farmer groups to the maximum extent possible. 

During 1993 a study team comprising representatives of GAP RDA, other 
government offıcers and the consultants visited the Andalusia reg ion of Spain. 
A full account of that visit is given in Technical Discussion Paper No 13 
(Halcrow 1993) and the following is a summary of the irrigation management in 
Andalusia which can be laken 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 re;ponsibilities 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: 

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 comm~nities and resolving conflicts between groups. 

At !he regional level the Ministry of Agriculture, through its Andalusia lnstitute 
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 alsa 
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" tor ali public irrigation projects. The role of the 
communities is to take over fuli responsibility tor operation and maintenance of 
irrigation supply works including pumping stations and ali 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 projeci. 
Drainage collector systems are alsa 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 
ali the farmers. The committee employs such numbers of administrative and 
fıeld 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 fınance its activities, including ali 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 ihstalied 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 ali projects water charges are collected in full. 

6.8 Vietnam 

Mest of Vietnam's irrigation infrastructure was destroyed in the wars from 1950 
to 1975. Several new schemes have been developed in recent years. Design 
and construction are undertaken by the national Ministry of Water Resources. 
Responsibility tor 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. 

Mest of these systems have had a fairly rigid cropping pattern tor the main 
crop, usualiy rice, and landholders are expected to farm in accordance with the 
cropping plan adopted by the provincial agricultural department. Wıth seme 
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 eften performed by staff of a village committee, which has officıa l 

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

6.8 United States of America, Salt River Project, Arizona 

in 1902 the US Government passed legislation to allow it to loan money to 
landholder associations tor the purpose of constructing development facilities 
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for reclamation of lands. A group of farmers !hen 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 farrns. 
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 inceme from the sale of 
electricity to assist repayment of loans and keep water charges low. The 
original loan of USD 10 million 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 !hat 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 !he 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 
!he earliest years. 

6.10 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, 
!he respective roles of government and water users, funding policies and !he 
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 sign ifıcant 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 !he 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 ne water charges or charges so 
low that they bear ne relation to the actual O&M cost. 

Frequently afi parties are prepared to let !his situation continue until 
some signifıcant 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 tor change can 
come from government (Australia, France, Spain, Mexico and to a 
lesser extent lndonesia) when it is recognised that national budgets 
can ne lenger 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 Projeci cooperation 
of a strong rural communıty 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 ever fufl 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. 

Forma! coordination arrangements are necessary between afi the main 
organisations, both public and private, involved in irrigated agriculture 
throughout the planning, design and implementation stages of afi 
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 afi new projects 
although the application of the policy to established government 
schemes needs to be managed carefufly. 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 tor farmers to assume responsibility for afi 
activities quickly. Government does not need to be involved in service 
delivery to individuals when the farmers are able to provide it 
adequately. 

in mest countries a policy of recovery of the full cost of O&M of the 
irrigation distribution from water users is now implemented. Even in 
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countries such as lndonesia and Vietnam, where many farmers are at 
subsistence level and traditionally !here 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 mest 
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 seme form of bulk water charge. 

When fa rmers 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 betler position than government bodies to manage 
loca! 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 circu

0

mstances of each country and region. The 
extent to which management control of !he 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 lndonesia and Vietnam. Even in 
these cases the authorities 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. lncreasing 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 
ever open canals of similar capacity. in most new schemes and for 
rehabi litation of older canals, pipelines are now commonly being 
installed as an alternative to canals. The operational and economic 
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viability of pipelines as an alternative to canals or canalets should be 
evaluated tor future projects taking into account an economic 
comparison of full costs over the life of the assets. 

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

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

1 IDENTIFICATION APPROACH 

1.1 Concept Behind the Approach 

in developing an approach to identify the most appropriate MOM model tor 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 far evalualion in an impartial way. 

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

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

it must provide a framework fer decision making !hat 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 betere moving to the next step. 

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

1.2 Defınition 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 defınitions are as follows: 



1.2.1 Overall MOM Model 

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

(a) Structures: that is: 

lnstitutional 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 

(b) 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 

(c) Skills/Resources: that is: 

Resources required to fulfıl responsibilities and implement 
systems 

Human resource development based on training programmes 
and materials 

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

1.2.2 MOM Management Model 

The MOM Management Model was alsa 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: 

(a) Farmer groups 

(b) lrrigation System Operating Body 
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(c) Supplier of Bulk Waler 

1.2.3 MOM Managemenl Sub-Models 

An irrigalion supply syslem can be divided inle five possible levels dependent 
upon the size of the syslem. These levels are related to the distribution 
infrastructure, thal is: 

the source or primary works 
the main distribution system 
the secondary distribution system 
the tertiary distribution syslem 
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 ene (or more) of these system levels. These are described in Chapter 3 
below. 

1.2.4 MOM Model Major Objectives 

The MOM Model Major Objectives are a statement of the most importanl goals 
of the an Overall MOM Model. That is, they are lhe Major Objectives that the 
Model musl fulfı l. These were described in Seclion A3.4 and are discussed in 
delail in Chapter 2 below. 

1.2.5 Major Evaluation Criteria 

The Major Evaluation Crileria come directly from the Major Objeclives and are 
a list of the conditions thal 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. 

1.2.6 Key lssues 

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

1.2.7 Key Criteria 

The Key Criteria come from the Key lssues that were identifıed during lhe 
projeci studies. They are lhe parameters against which any MOM Manage
menl Model musl be judged to see how well it salisfıes lhe Major Objectives. 
The Key Criteria can be direclly related lo the Major Evalualion Crileria. 
These are discussed in Chapler 4 below. 
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1.2.8 Relevant Key Criteria and Common Key Criteria 

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

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

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

lf 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 ene MOM Management 
Model rather than another will satisfy the model objectives. All such criteria 
are important and must be satisfıed by whichever model is selected and in !his 
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 far 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 fer the collec
tion of revenues, but which are concerned exclusively with the provi
sion of operation and maintenance services, will have greater fınancial 
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 fer the success of any model fer 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 !hat 
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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important issues. 

The categorisation of ali criteria as either relevant or common is fully dis
cussed in Chapter 4. 

1.3 Structure of the Approach 

A structured, objective and transparent approach has been used to identify and 
evaluate the suitability of potential MOM Management Models fer the GAP 
Region. The approach is shown on Figure B 1.1 and consists of four main 
steps: 

1.3.1 Step 1 

(a) Define what is meant by a MOM Model. This was described in Section 
A 3. 1 and referred to in 1.2.1. 

(b) 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. 

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

Chapter 2. 

1.3.2 Step 2 

(a) ldentify the widest possible range of potential Management Sub 
Models as defıned in 1.2 .3 above and discussed in Chapter 3. 

(b) 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. 

(c) Define the linkages between the sub-models in terms of functions, 
responsibilities, lines of communication and co-ordination. This is 

described in Chapter 3. 

1.3.3 Step 3 

(a) ldentify issues or concerns about irrigated agricultural development (as 
reported in !he Technical Discussion Papers, listed in Table A 1.4, 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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FIGURE 8 .1.1 
A STRUCTURED APPROACH TO IDENTIFY, EVALUATE AND SELECT 
OPTiMUM MOM MODELS TO BE IMPLEMENTED iN THE GAP REGION 
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(b) Classify Key Criteria as either Relevant or Common as described in 
1.2.8 above and discussed in Chapter 4. 

1.3.4 Step 4 

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

As stated previously, !his approach is structured and transparent. Each stage 
is fully described and argued and at any point additional models or criteria can 
be introduced or modifıed 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 Şanlıurfa in December 1993 and issues and responses arising from !hat 
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 fırst 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: 

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

Defınition 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 FS) 

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

Fınally, an overall implementation programme (Section F8) and details of the 

87 



SECTION B 

physical and fınancial resources required to put the model ın place have been 
prepared (Sections FB and F9). 
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2 MAJOR OBJECTIVES AND MAJOR CRITERIA FOR EVALUATING MOM 
MODELS 

2.1 Major Objectives for Evaluating MOM Models 

The Overall MOM Model must provide an institutional and organisational 
framework that promotes the mest 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 irrigation 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. 

lmplementable and Flexible: which requires that a model must be 
suitable fer implementation in the short term and must have inherent 
flexibility fer development into more effective models with time. 

These Major Objectives are shown on Table 82.1. 

2.2 Major Criteria for Evaluating MOM Models 

Having defineci 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 
82.1 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 Sustainabi/ity 

The Major Criteria are: 

political acceptability 
minimise adverse environmental impacts 
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MAJOR OBJECTIVES 

MAXIMISE NET BENEFITS 

ENSURES SUSTAINABILITY 

CD __. 
o 

IMPLEMENTABLE AND FLEXIBLE 

THE MAJOR OBJECTIVES OFA MOM MODEL 
AND THE DERIVATION OF THE MAJOR CRITERIA FOR EVALUATING THE SUITABILITY OFA MOM MODEL 

MAJOR EVALUATION CRITERIA COMPONENTS 

Maximise Water Use Efficıency and Returns - Gives larmers incentive to improve efficiency 
- Facilitates the optimum management of water demands 
- Promotes concept of supplier/customer relationship 
- Promotes efficient supply of services to the farmer 

- Promotes the develooment of marketina and oost harvest facilities 
Minimise Management, Operation and - Promotes effective management structure through accountability at ali levels 

Maintenance Costs - Promotes optimal mobilization of manpower resources 
- Places responsibiltv tor ooeration and maintenance on the user 

Political Acceptabilitv - Safequards national interests 
Minimise Adverse Environmental lmpact - Safeguards national resources 

- Minimises potential health risks 
- Minimises land dearadation 

Promote Financial Viability - Facilitates cost recovery 
- Promotes financial autonomy 
- Protects Government investment 
Financialiv viable tor farmers 

Socially Acceptable - Accords with existing social structures and attitutes 
- Promotes equity of supply 
- Adaptable to existing land tenure and farm size 
- Allows flexibilitv in oroup formation 

Physical Perforrnance - capacıty to C:Ieve1op approprıate expertıse ana resources to operate ana maıntaın 
- Promotes persuit of most efficient infrastructure 
- Promotes effective monitoring and evaluation 

lnstitutional Effectiveness - Promotes maximum contribution from ali agencies 

- Capacity to enforces legal procedures but alsa minimises need tor 
forma! litigation 

- Promotes devolvement of responsibility to farmer 
- Promotes communication and operational co-ordination 
- Allows control of water distribution and collection of water charges elese to farmer 
- Promotes the development of the most appropriate operatinçı rules 

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

Flexibility to Change - Promotes greater farmer participation in management 
- Promotes adootion of new technolooies 
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Objective: 

promote fınancial viability 
socially acceptable 
preserve and develop physical performance 
ensure institutional effectiveness 

lmplementable and Flexible 

The Major Criteria are: 

allow early implementation 
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 82.1 and discussed below. 

2.3 Maximise Net Benefıts 

2.3.1 Maximise Water Use Efficiency and Retums 

A MOM model must seek to improve the effective use of water by providing 
farmers with incentives to be more efficient, tor example by the charging tor 
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 
suffıcient quantity as and when farmer demands change. 

The model must promote the concept of a customer/supplier relationship at ali 
levels with c lear 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 ali 
agencies concerned if farmers are to maximise their returns. Any model must 
additionally promote the development of marketing and post harvest facilities. 

2.3.2 Minimise Management, Operation and Maintenance Costs 

A model must promote effective and transparent accountability at ali 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 ali levels, from the planner to the farmer. Finally it 
must place responsibility tor operation on the user through implementation of 
the principle that the user pays. 
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2.4 Ensure Sustainability 

2.4.1 Political Acceptability 

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

2.4.2 Minimise Adverse Environmental lmpact 

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 d istribution 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. 

2.4.3 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 fınancial autonomy. The model must allow a close link between revenue 
collection and expenditure on operation and maintenance if fınancial 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 profil from his investment, with a high 
probability of success. 

2.4 4 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. 

2.4.5 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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procedures in response to the changing needs of farmers. There must be an 
incentive to adapt and modify infrastructure in response to changing farming 
practices and to maintain the infrastructure in optimum condition. 

Additionally, to test organisational effectiveness, any model must promote the 
implementation of a forma! monitoring and evaluation system to measure 
actual achievement against a number of quantifiable performance indicators. 

2.4.6 lnstitutional 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. lmpcrtantly it must promote devolvement of responsibility far 
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 tor control of water distribution and the collection of water charges as 
close to the farmer as possible. 

Finally, the institutional framework should mınımıse the need tor forma! legal 
recourse and encourage the resolution of disputes at the loca! level by 
community based groups where peer pressure is often a significant factor in 
achieving compliance. 

2.5 lmplementable and Flexible 

2.5.1 Early lmplementation 

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 will be advantageous if this 
could be achieved by new regulations rather than the need for Parliamentary 
approval. in ali cases, political support will be required which will be 
dependent on acceptability to the wider community. 

2.5.2 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 tor water and services over time. 
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3 POTENTIAL MOM MANAGEMENT MODELS 

3.1 The Concept of Sub Models for MOM 

The total water supply system to be managed tor 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 tor each of these 
components are not identical. in devising potential MOM models it is therefore 
appro.priate 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 fınancial and physical resources 
to operate and maintain the large engineering works in a safe condition. in the 
GAP region DS İ currently has responsibility tor 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 ever long 
distances in bulk from the headworks to the secondary and distribution cana! 
systems. These works usually comprise large canals and structures requiring 
availability of adequate technical skills and resources tor O&M. DSİ already 
manages these works in nearly 200 of the largest projects throughout Turkey. 
Alternative management units to DSİ could be possible, such as a large 
irrigation 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 works require a 
reasonable level of technical skills and resources and in mest current schemes 
are managed by DS 1. However due to their smaller scale, compared with 
primary canals, the responsibility tor 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 capabil ity 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 !hat water resources are shared 
equitably to meet the total needs of !hat 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 alsa 
within the capability of the community using normal farm labour and 
equipment. 

Experience in Turkey and elsewhere confırms !hat the O&M tasks at the 
tertiary level are besi 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 tor lrrigation Management in Turkey 

osı . in conjunction with the existing irrigation groups 
1 rrigation districts. 
1 rrigation 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 un it it alsa can be considered as a 

separate sub model. 

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

management models. 

The range of possible sub models tor each level of the irrigation system is 
shown in Table 83.1. With the assumption that headworks remain a DSİ 
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: 

815 



SECTION 8 

---------------------------------------------------------------

TA8LE 83.1 

Headworks Main Conveyors Distribution On Farın 
system Syslem (Qua-

sıorages, 
temary 

Primary Canal Secondary Canal Tertiary Canal System) 
Major Struc-
tures, 
Pump Sta-
lions 

(1) (2) (3) (4) (5) 

osı DSf osı osf (lrrigation lndividual 
Group) Farrners 

lrrigation Aulhority lrrigation Dislrict 

Large lrrigation Cooperative lrrigation District 
Company 

lrrigation Aulhority Cooperative 

Large lrrigalion Small Private 
Company Company 

Waler User Group 

Chamber of 
Agriculture 

Large lndividual 
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 lndividual 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 com position 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 manage r 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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within the unit it is probable !hat some family members, or employees as the 
case may be, would be assigned particular responsibilities and tasks in regard 
to the irrigation function. 

The fuli cost of capital investment, operation and maintenance within the unit 
would be met by !his organisation. Within the unit !here 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 especialiy where these can be readily 
combined with other farming operations. 

3.2.2 Sub Model 2 General Directorate of State Hydraulic Works (DSİ) 

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

The establishment law of DSİ (Law No 6200) provides authority tor ali its 
activities. it also aflows it to transfer O&M and on-farm development activities 
to individuals, companies, associations, groups, municipalities, viliages, 
districts and co-operatives. 

DSİ has a wefl 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. DSİ has regional 
directorates at three locations in the GAP region and already manages a 
number of existing irrigation schemes in the area. 

Funding of DSİ 's O&M activities is provided through the national budget. it alsa 
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. 

3.2.3 Sub Model 3 lrrigation Group in DSİ Projects (Present basis) 

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

frrigation groups are most commonly formed on a single viflage basis with the 
muhtar in charge. in some cases groups are based on multiples of villages or 
on a municipality basis tor larger communities. Alternatively the group may be 
formed on a cana! system basis with a management committee elected by afi 
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3.2.4 

·--------------------------------------------------

farmers in the group area. While any of these arrangements are possible, it 
seems more practical and logical tor the GAP region to establish groups on the 
basis of canal systerns even though this may cut across established village 
and social boundaries. The irrigation works already planned and/or constructed 
in !he Harran Plain involve very long and complex canal networks over which 
water distribution will be diffıcult to control unless it is canal based. 

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

The existing Jegislation enables such groups to be forrned and operate. 
However arnendments would be desirable to widen the role of groups, make 
their establishment mandatory and provide tor !hem to levy and collect the full 
amount of water charges from individual farmers. 

The irrigation group could be introduced under existing provısıons 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 !he more autonomous units described below. 

Sub Model 4 lrrigation District Management 

Formation of an "lrrigation District" is one means adopted by DSİ to transfer 
full responsibility for managernent, operation and maintenance of part of its 
canal system to local control. Such transfer must be initiated by a request frorn 
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 DSİ. The works transferred to District 
management usually cornprise a discrete canal system but not storages, major 
river structures or large conveyance canals which remain under full DSİ 
control. 

lrrigation 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 stili remaining under overall DSİ control since the latter 
retains ownership of the assets and must approve any request for modifıcation 
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 seme 
time before the district could operate without assistance from DSİ. 
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3.2.5 Sub model 5 lrrigation 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 DSİ. These are established under the Co-operatives Law No 
1163. it is mandatory for a legal co-operative to be formed, at the request ofa 
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 
!hat !here is a clear physical or geographical distinction from other units, there 
is a reasonably homcgeneous farming and sccia! 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 ali 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 
ru les 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 fırm contract covering the conditions of bulk supply to its 
boundary. 

An irrigation co-operative 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. 

3.2.6 Sub Model 6 lrrigation Authority 

An lrrigation 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 investigat ion, design or construc
tion of large capital works; if these are necessary !hey would be performed by 
existing agencies, such as DSİ or GDRS, or !he private sector. 

The role of the IA is intended to pick up functions that are being carried out 
only to a limited degree in !he GAP region at present. in this regard it would 
complement rather !han duplicate the activities of organisations such as DSİ, 
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 stili 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 would operate as an independent fınancial entity with all its operatıons, 
including the servicing of investment costs, funded by revenue paid by the 
benefıciaries of its services. it would be expected to pay a bulk supply charge 
to DSİ in respect to bu lk 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. 

lf the IA is to operate as a truly self financing entity, it is important to ensure 
!hat has a wide revenue base and retains !he 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 tor 
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. 

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

Where !here are hydroelectric generating plants located within !he 
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 

3.2. 7 Sub Model 7 Large lrrigation 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 disposal 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 fer a 
service provided along private business principles eften to higher customer 
standards than in a traditional government agency. The privatisation process is 
also encouraged where governments decide to withdraw from ali direct 
involvement in the delivery and funding of irrigation services and make the 
judgement that farmers have the fınancial 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 
usually set on the basis of actual voıumes 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 ali 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" fer a 
specifıc 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 
Jesser period might be appropriate. The period that a company is authorised to 
operate must be suffıcient fer 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 a 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. 

Fer 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 stili 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 lrrigation 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 IA 
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 ıo other 
farmers. 

The question of ownership of the private company would be important and 
!here 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 DSİ to transfer responsibility tor 
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. 

3.2.8 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 fer the large company at the pnmary/secondary level. it would be 
directly owned and controlled by the benefıciaries and there would be a direct 
incentive to cost effective and good performance in its operations The 
company would be fully self funded fer both O&M and investment type works 
and autonomous in all its activities. 

There would need to be specifıc provısıons 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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3.2 .9 Sub Model 9 Water User Group 

Formation of a special purpose Water User Group (WUG), as distinct from an 
existing DSİ 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 specifıed 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 !hat !here is acceptance by the community of the need for 
loca! 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 coliection of water 
charges. it would be autonomous in its operations subject to its bulk supply 
contract. it is essential !hat 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 wou ld be managed by a small committee, elected annualiy by ali 
the members. This committee would set a budget, covering anticipated inceme 
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 cana! 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 ali routine administration and operations and 
report annualiy, or more often, ta ali members on fınancial and any other 
important matters. Annual accounts should be subject ta professional audit in 
accordance with legal requirements. 

The WUG would have independent legal status suffıcient to sue and be sued, 
raise money from fınancial institutions and operate a bank account. Subject to 
meeting legal requirements tor its fınancial 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 although 
other means such as formation of a private company could alsa be adopted. 

Briefly the main functions ofa WUG are to: 
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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. 

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 fornıs of tertiary sub model. However this process has ihe 
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 provided by a Group Formation 
Organiser (GFO) 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 offıcia ls. 

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 organisatıon 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 facı 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, !hey can be 
considered as a possible sub model at the tertiary level 
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3.3 Strengths and Weaknesses of Sub Models 

Ali 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 ali models it is possible to put forward a number of 
relative strengths and weaknesses in regard to how adequately they might 
rneet the particular rnanagements requirernents of the GAP irrigation systerns. 
For the models based on bodies already involved in irrigation management in 
Turkey, judgements can be rnade on these characteristics based on reports 
and observations studies by various authorities including the consultant's 
studies. For the rnodels not already operating in Turkey similar judgernents are 
offered where possible based on known performance in other countries with 
appropriate aliowances for how !hey might be applied to !he conditions in !his 
country. 

A summary of these perceived strengths and weaknesses for each sub model 
is given in Table 83.2 covering matters such as rnanagement structure, legal 
basis, flexibility, autonorny, cost effectiveness and degree of farmer 
involvement. 

3.4 Determination of Potential MOM Models from Sub Models 

The next major step of the MOM model selection process is to deterrnine 
which of !he many potential models are feasible and should be laken 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 !he levels of primary, secondary, tertiary canal levels. 

The management ernphasis 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 seern desirable 
and logical for the sarne organisation to operate at these levels in most cases. 

At the tertiary level, however, the thrust of rnanagernent effort is directed to 
meeting local water requirements based on farmer needs. The nature of the 
management functions is significantly different frorn the other levels. Most of 
!he 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 !hen the appropriate tertiary sub model. There 
are sorne tertiary sub models (DS i irrigation groups and lrrigation Districts) 
which are derived from DSİ operation of existing systerns. For possible models 
in which DS i is not involved at the primary and/or secondary level then these 
particular sub models should not be considered as !hey do not relate to the 
other primary and secondary sub models. 
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TABLE 83.2 
SUMMARY OF STRENGTHS AND WEAKNESSES OF SUS MODELS 

Model 

1 Large 
lndividual 
Farm, 

(Private 
Enterpri se 
Control > 

2 DSİ 

3 lrr igat ion 
Group 

CDS İ model 
as at present) 

4 lrrigation 
District 

Extent 

Tertiary 
canal 

Primary, 
seconda ry, 
tertiary 
canals 

Tertiary 
canal 

Secondary, 
t ert iery 
c ana l s 

Strength 

Simple management structure. 
Haxinun flex ibi l ity. 
Good integrat i on of 
irrigation & other farming 
activities. 
Cost effect i ve , ie. l ow cost. 
Achieves f u l l cos t recovery. 
Can implement irrmediately. 

Legal basis i s clear . 
Organisation i s already well 
establ ished in region. 
\/el l resou rced to manage 
large engi neering works and 
activities. 
Has undertaken implementation 
of ali engineering works for 
GAP i rr iga t ion. 
Relatively autonomous for 
rout ine operat i ons . 

Can provide reasonabl e o&H at 
tertiary level . 
Can achieve good response & 
compl iance from farmers. 
Reasonably cost effective. 
Basis already exists and can 
be implemented in new schemes 
inmediately. 
Provides a focus fer 
negotiat ing wi th adjoining 
groups for joi nt use of canal 
resources . 

High level of f armer 
part ici pati on i n scheme 
management . 
High leve l of cos t recovery 
for both inves tment and o&H . 
Closer identification of 
farmers wi th scheme 
"ownership" ( cf DSİ Schemes). 
Autonoıoous f er r outine 
administration . 
Cost effective . 
Some internal fl exibi l ity. 
Can be i""lemented 
irımedietely (but only where a 
~nicipal ity exists ). 
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Potentia l W e akness 

Appli es only in some specific and 
limi ted circLrns tances. 

Oelivery of irrigation services 
to individual farmers i s 
ineffective without irr i gaticn 
group er other tertiary level 
organisation. 
Cost effectiveness doubtful. 
Achieves limited cost r ecovery . 
Organisation structure re lative l y 
inflexible. 
Limited coordination with other 
agencies. 
No par t i cipati on in farmer 
t rai n ing er on farm ac tivities . 

Legal status i s tied to osi. 
Ooes not own er control assets . 
Scope of activi ty limited. 
No autonomy 
Level of group performance var i es 
accordi ng to abi l i ty of leader . 
Oifficult for group structure to 
reflect both social and system 
charecteri sti es. 
No provi si on fe r repayment of in
vest men t cos t or DS İ share of 
o&H. 
Format i on of groups is optiona l. 

Scope restricted by present 
limitation of nunicipal law. 
llould need change of law to 
broaden scope . 
DSİ r e ta i ns l ega l ownership of 
assets and overal l financial 
control. 
Corımon coıımmi ty bas is l imits 
maxinun size of uni t. 
New district requires some 
goverrvnent assistance in early 
stages of developnent . 
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Model 

5 I rrigation 
Co-operative 

6 1 rrigat ion 
Authori t y 

7 Lar ge 
Pri va t e 
Company 

8 Small 
Private 
Company 

Extent 

Secondary, 
tertiary 
canals 

Primary, 
secondary 
canals 

Primary, 
secondary 
canals 

Tertiary 
canal 

Strength 

High level of farmer 
partici pati on. 
Full recovery of i nvestment 
and O&M costs. 
Cost effective . 
Identification of farme r s 
with scheme 11 ownership11 • 

Internal flexib i l ity. 
Autonomous. 
Can be implement ed 
inmediately. 

Special purpose a u thori ty de
signed tor requi rements of 
GAP region. 
Organisation focussed on 
irrigation management. 
H i gh cost recovery. 
Cost effective if properly 
resourced. 
Reasonabl y autonomous. 
Cuts across exist i ng institu· 
tional constraints . 

Special purpose organisation. 
Cost effective. 
Ful l cost recovery. 
Services closely related to 
market and economi c demands. 
Greater scope fer flexibil ity 
in planning, policy 
development, financial 
management and operations (cf 
government agenc i es) 
Potential for farmer 
ownership in the company. 

Special purpose organisation 
owned by the farmers. 
Cost effective. 
Ful l cost recovery. 
Oirect incentive to high per-
formance. 
Autonomous for mos t 
activities. 
Flexible to meet local 
economi c and market demands. 
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Potential Weakness 

Effectiveness of ten limited to 
self contained schemes. 
Probably less effective where 
coom.ıni ty i s not homogeneous . 
New co- operative may require 
goverrvnent ass i stance for a 
period before ope rations are 
ful l y autonomous . 

New organi sat i on arıd concept 
requiring new legislation. 
Hay meet barriers from existing 
institutions. 
Probably requi res 5 to 7 years to 
become ful l y establ ished 

New concept requi ring legislation 
and publ ic/pol itical acceptance. 
Scope limited wh ile projects are 
still at the development stage. 
Requi res care to ensure economi c 
management is related to service 
del ivery. 
Social objections. 

New concept requi ring 
publ ic/pol i tical acceptance. 
\lealthy or influential farmers 
may dominate activities. 
Difficult to represent tenant 
farmers. 
Social objections. 
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Model 

9 Water User 
Group 

1 O Chamlıer of 
Agricul ture 

Extent 

Tertiary 
canal 

Ter t iary 
canal 

Strength 

Completely farmer organised 
for participat i on and 
control. 
Each group desi gned for loca l 
conditions. 
Ful l O&M cos t recover y by 
fa rmer s . 
Recovery of inves t ment cost , 
in l enger t erm, is possible. 
Cost effect i ve . 
Farmers 11craft 11 own rules and 
regu lat ions wi thin condi t i ons 
of overall s uppl y s ys tem. 
Sanc t ions enforced l oca l ly. 
High level of compl iance and 
group perfo rmanc e expected 
due t o farmer commi tment and 
direct participation . 
Fu l l y autonomous fo r norma l 
operat ions eg wa t e r 
a l locat ion, f ee setting anc 
co l lection. 
Can be establ i s hed under 
exis ting co-ope r ati ve l aw if 
t hi s is ecceptabl e t o members 

Farmer organised wi thin 
exist ing struc t ure wi th wide 
membership. 
Has establ ished legal bas is. 
Acceptable to most farmers. 
Relatively autonomous. 
Financially independent and 
can be cost effective. 
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Potential Weakness 

May requi re long lead time for 
satisfactory establ ishment. 
Group area may not coincide wi th 
social Cvi l lage) bourıdaries. 

May require new legis l a t ion or 
regulation Cunless es t abl ished as 
a co-operative) . 
Requires "catalyst" er l eaders to 
ini ti ate. 
May not be acceptable t o a l l 
farmers. 
Reli es on conrnun i ty sol idar i t y 
and commi tment. 
Possi b le pol it i c a l int e r ference . 
lnfl uential farmers may dominate. 
Little cohesion between adjoining 
groups. 

May not accept or pursue fu l l 
cost recovery. 
May not be representat i ve of al l 
irrigation farmers . 
Not focussed spec i fi ca l l y on 
irrigation issues. 
Limited scope for Government 
di rect i on. 
May conflict with other 
irrigation groups. 
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it can be seen from the 10 sub models depicted in Table 83.1 !here is a 
theoretical total of 105 possible combinations which might form a complete 
MOM Management Model. Evaluation of sa many models would be a 
substantial task. However when the various sub models are seen in relation ta 
each other, it is evident !hat many of !he theoretical combinations would be 
neither feasible nar practical far effective management. On the other hand 
!here are some natural combinations of sub models. 

The means adopted ta reduce the possible combinations ta a manageable 
number far further evaluation is ta examine in turn the possible combinations 
with each of the three sub models proposed at primary canal level (DSİ , 
lrrigation Authority and Large Private Company). The possible combinations 
are shown in Tables 83.3, 83.4 and 83.5 respectively. 

Seven possible sub models were identified at the tertiary level. in reality !here 
is relatively little discernible difference between some sub models at the 
tertiary level. This could lead ta the conclusion !hat the selected model could 
comprise a combination of several tertiary sub models, which could be reason
able ta reflect different circumstances, social structures, ete across the same 
projeci area. As the characteristics of several are close, far the purpose of 
model evaluation these have been grouped so that there are only three sub 
models at tertiary level. As a resul! of this process the likely combinations of 
sub models ta . be evaluated has baen reduced ta 13. These are shown in 
Table 83.6 
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TA8LE 83.3 

SUMMARY OF POTENTIAL SU8 MODELS 

Likely or Feasible combinations where DSİ manages Primary Canal 

Headworks Main Conveyors Distribution On Farm 
system System (Qua-

ıt--------+------~--------ı---------1 ternary System) 
Storages, Primary Canal Secondary Ca- Tertiary Canal 
Major Struc- nal 
tures, 
Pump Stations 

(1) 

DSİ 

(2) (3) (4) 

DSİ DSİ DSİ (lrrigation 

~~ımıı~~ı?i~?İiiJ;lii~~l#Tı ~~;:~:;;:~ Group) b lrrigation District 

.,,.,,, ..... ,._.".,.-., ... 

lr~ation A.uttı-
~"afı~, . ~,,,,, 
Large lrriga!ion 
cornpany 

lrrigation District 

Cooperative 

Small Private 
Company 

Water User 
Group 

Chamber of 
Agriculture 

Large lndividual 
Farmer 

A single MOM model comprises one sub model from columns 1,2,3 and 4 . 

Likely Combinations: DSİ DSİ /A {IG, ID, CA} 

DSİ DSİ /8 {COOP, SPC} 

DSİ DSİ /C {WUG, FARMER} 

DSİ ID /ID 

DSİ COOP /COOP 

830 

(5) 

lndividual 
Farmers 
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TABLE 83.4. 

SUMMARY OF POTENTIAL SUS MODELS 

Likely combinations where lrrigation Authority manages Primary Canal 

Headworks 

Storages, 
Major Struc-
tures, 
Pump Stations 

(1 ) 

DSİ 

Main Conveyors 

Primary Canal 

(2) 

Secondary Ca-
nal 

(3) 

lrrigation Auth
ority 

Distribution 
system 

Tertiary Canal 

(4) 

Cooperative 

Water User 
Group 

Chamber of 
Agriculture 

Large lndividual 
Farmer 

On Farm 
System (Qua-
ternary System) 

(5) 

lndividual 
Farmers 

A single MOM model comprises one sub model from columns 1,2,3 and 4. 

Likely combinations: IA IA A { CA} 

IA IA B {COOP, SPC} 

IA IA C {WUG, FARMER } 

IA COOP COOP 
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TABLE 83.5 

SUMMARY OF POTENTIAL SUB MODELS 

Likely combinations where Large lrrigation Company manages Primary Canal 

Headworks Main Conveyors Distribution On Farm 
system System (Qua-

ıf-------~..__------~-----~..__-----~ ternary System) 
Storages, Primary Canal Secondary Ca- Tertiary Canal 
Major Struc- nal 
tures, 
Pump Stations 

(1) 

DSİ 

(2) (3) 

Wiigatı'bn' Auth~ •···· 
,,oritf · 

Large lrrigation 
Company 

(4) 

qŞl",(ınigatlan 

Cooperative 

Small Private 
Company 

Water User 
Group 

Chamber of 
Agriculture 

Large lndividual 
Farmer 

A single MOM model comprises one sub model from columns 1,2,3 and 4 . 

Likely combinations: LIC I LIC A { CA} 

LIC I LIC I B { COOP, SPC } 

LIC / LIC C { WUG, FARMER } 

LIC / COOP I COOP 

832 

(5) 

lndividual 
Farmers 
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TA8LE 83.6 

SUB MODEL COM81NATIONS 

No Head Primary Secondary Tertiary 
works 

1 DSİ DSİ DSİ lrrigation Group 
lrrigation District 
Chamber of Agric. 

2 DSİ DSİ DSİ Cooperative 
Small Private Co. 

3 DSİ DSİ DSİ Farmer 
Water User Group 

4 DSİ DSİ lrrigation District lrrigation District 

5 DSİ DSİ Cooperative Cooperative 

6 DSİ 1 rrigation Auth- lrrigation Authority Chamber of Agric. 
ority 

7 DSİ lrrigation Auth- lrrigation Authority Cooperative 
ority Small Private Co. 

8 DSİ lrrigation Auth- lrrigation Authority Farmer 
ority Water User Group 

9 DSİ 1 rrigation Auth- Cooperative Cooperative 
ority 

10 DSİ Large lrrigation Large lrrigation Co. Chamber of Agric 
Co. 

11 DSİ Large lrrigation Large lrrigation Co. Cooperative 

Co. Small Private Co. 

12 DSİ Large lrrigation Large lrrigation Co. Farmer 
Co. Water User Group 

13 DSİ Large lrrigation Cooperative Cooperative 

Co. 
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3.5 Relationships between Sub Models within a Model 

An important consideration in the development of a MOM model comprısıng 
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 a lso 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 responsibilities 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 arrange
ments, times of availability, procedures in the event of water shortage 
or surplus ete. 

Basis of Charge including tariff schedules, method of assessment and 
payment arrangements. 

Communication and Reporting Procedures to include termal and 
informal contact arrangements, reporting periods 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 tor Changes to the provısıons 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 !here should be a means of regularty reviewing such 
agreements. 

Procedures tor 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 KEY CRITERIA FOR THE EVALUATION OF MOM MODELS 

4.1 lntroduction 

in Chapter 1 the overall concept adopted to evaluate different MOM models 
was described and terminology defineci. The concept was !hen explained 
further in Chapter 2 and the relationship defineci between a set of Major 
Objectives tor a MOM model and the Major Criteria which need to be 
addressed by any MOM model. 

As a resul! of the various specialist studies carried out in the GAP MOM study 
many issues were identifıed and expressed as Key Criteria. in total 64 such 
Key Criteria were identifıed 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 

Cornmon 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 rernaining 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 identifıed 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 tor 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. 

4.2 lssues and Responses Arising from Study Workshop 

4.2.1 lntroduction 

A significant contribution to identification of the main issues to be laken into 
account in developing the MOM model was provided by participants to a two 
day Workshop conducted in Şanlıurfa in December 1993. The Workshop was 
attended by 86 participants from government agencies, acadernic 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 tor detailed study of 
particular matters raised by the consultant. These discussions were carried out 
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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 fındings in plenary session to ali 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 
laken into account in the formulation of !his report. 

4.2.2 Farmer Participation in lrrigation Management 

(a) Motivation can be increased by more dissemination of information. 

(b) Actual ownership of infrastructure should be passed to users as soon 
as the law allows. 

(c) Participation to be encouraged from the beginning and to be sustained. 

4.2.3 Farmer Training 

(a) The objective of farmer training is seen as being: to increase 
productivity through better water utilisation, planı protection and land 
utilisation. 

(b) The training process should be to identify the requirements and skili 
gaps and !hen train to meet these specifıc needs. 

(c) There needs to be a dynamic relationship between research and 
training which may be fostered through a central institution responsible 
tor co-ordinating both functions. 

(d) lnformation dissemination is important and organisational 
arrangements to achieve !his need to be strengthened. 

(e) Training should cover !he full range of skills and knowledge required 
tor agricultural production and system O&M as well as technological 
issues. 

(f) Farmers' organisations should become more directly involved in 
extension activities. 

(g) Literacy needs to be improved particularly among women. 

(h) Training should start as soon as possible utilising existing capability to 
the fullest. 

(i) Training is a continuous process not simply "one off'. 

U) A central training co-ordination institution should be considered. 
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(k) lnitial concentration should be on trainers and lead farmers. 

(1) Demonstrations in pilot areas are important. The areas must reflect the 
full range of conditions in the GAP area. 

4.2.4 Water Charging Policy and Practice 

(a) The objectives of water charging policy should be to encourage water 
use effıciency and cost recovery. lncentives should be available to 
encourage good practice. 

(b) 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 
actuaı water. Users should be fully informed of the components of the 
charges. 

(c) The recovery of investment cost should be made at the time it is 
incurred and not devalued by inflation. 

(d) The point of contact tor collection of water charges from users should 
be the water user group leader. 

(e) Drainage charges should be included as part of water charge. Charges 
should be set on an individual scheme basis. 

(f) Sanctions should be available. Fines should be applied fer lale 
payment. 

(g) At least part of the water charge should be paid before the start of the 
irrigation season. 

(h) A volumetric basis of charging is preferred but it must be practicable. 

4 .2.5 Monitoring and Evaluation 

(a) ltems to be monitored and evaluated should include: levels of service 
and observance of the obligations of both parties (supplier and 
customer); physical periormance in relation to objectives; quality and 
quantity of resources; social, cultural and economic trends. 

(b) Monitoring and evaluation should be implemented by an impartial 
organisation. 

(c) Financing of monitoring and evaluation from a central government 
source is preferred. 

(d) Supplier and user should alsa monitor their own periormance. 
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4.2.6 Legal Provisions 

(a) Existing laws should be used to the best effect possible. 

{b) Where existing laws require amendment this should be carried out for 
early implementation. 

(c) The longer term goal is to have well drafted, practicable and 
implementable new laws. 

{d) Legal sanctions are required and loopholes should be plugged. 

(e) Legal provisions are required to cover the needs of monitoring and 
evaluation. 

4.2.7 Water Measurement 

(a) Flow measurement should be implemented at ali levels from source to 
point of use with particular emphasis at the latter. 

(b) The means of measurernent will vary with the method of water 
application. For pressurised water it is straight forward while surface 
irrigation it may be rnore difficult. 

(c) Measurement of return flows to drains should be considered. 

(d) Water measurement should be included in the training programrne for 
farmers in the pilot areas. 

4.2.8 Maxirnising System Efficiency 

(a) Government planı and equipment should be transferred to the private 
sector (contractors) to improve utilisation rates. 

(b) The introduction of more efficıent dıstribution systems, such as low 
pressure buried pipes, needs promotion where it is technically feasible 
and acceptable to farmers. 

4.2.9 Compatibility of lnfrastructure with Social Structure 

(a) Surveys should be undertaken to ensure social factors are considered 
at the planning and design stage even if it entails an additional cost. 

(b) Farmers generally prefer land consolidation but the time required for 
irnplernentation can be a constraint. 

(c) 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 

sizes should be reviewed. On the other hand, Jand fragmentation may 
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 fer water measurement should be included. 

(c) lmproved co-ordination is required between users, government 
agencies and scheme designers. 

(d) lrrigation system design should be as simp!e as practicable while 
providing the necessary degree of control. 

4.3 Key Criteria Developed from Jssues ldentified During the Study 

A comprehensive list of 64 Key Criteria has been prepared directıy from the . 
consultant's technical discussion papers and various related studies and these 
are listed in Table 84.1. 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 84.1 
ASSESSMENT OF KEY CRITERIA AS COMMON OR RELEVANT 

No CRITERION RELEVANCE TO 
MODEL SELEC-
TION • 

FINANCIAL AND ECONOMIC CRITERIA 

1 Value of agricuıtural benefits is maximised R 

2 Cosl of management, operation and maintenance is minimised R 

3 Financial autonomy is provided. R 

4 Government investment is protected. R 

5 Farmers are able to pay water charges after paying the cost of inputs. c 

6 O&M cost can be fully recovered. R 

7 Conlributions to investment cosl can be collected in !he long term R 

8 Waler can be charged tor on a volumetric basis. R 

9 Credil is available for farmers c 

10 Farmers can market their production c 

AGRONOMIC CRITERIA 

11 Model allows flexibil ity in developmenl of cropping patterns. c 

12 Agricultural research can be farmer oriented and respond rapidly ıo needs. c 

TECHNICAL CRITERIA 

13 Sys!em operation must be compab'ble with design. c 

14 Mainlenance can be performed to acceptable standard at all Jevels. 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 permi! variable water demands. c 

18 Waler flow measuremenl facilities are available and appropriate. c 

19 Syslem design is appropriale for soil characteristics and topography. c 

20 Design minimises need tor land consolidation. c 
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No CRITERION RELEVANCE TO 
MODEL SELEC-
TION • 

WATER RESOURCE AVAILABILITY CRITERIA 

21 Demand can be managed to opUmise available water resources. R 

22 Method of water application is efficienı. c 

23 Water delivery system is efficient and can be operated effectively. c 

24 Water measurement can be implemented. R 

25 Re-use of water can be managed as part of total resources. c 

LEGAL CRfTERIA 

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 constltuted, is clearty established. c 

29 The need for legal recourse is minimised. R 

30 Water rights of projeci are secure. c 

31 Water rıghts of farmers are ciear c 

32 Legal procedures, including penalties and sanctions, can be enforced. R 

33 Land tenure rights of farmers are clear. c 

POLITICAL CRITERIA 

34 Polltical support is likely for structure and fınancial implications. R 
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No CRITERION RELEVANCE TO 

1 MODEL SELEC-
TION • 

INSTITUTIONAL CRITERIA 

35 Existing institutional structures are adequate or require minimum change. c 

36 Objectives and responsibilities of each management level are clear c 

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 s!ructures are sufficien!!y fleıdble to respond to farmer demand. R 

41 Management structures can respond to technological change. R 

42 Farmer training and extension requirements can be met. c 

43 Management structure promotes farmer group autonomy and devolvement of respons~ R 
bility. 

44 Management structure allows enforcement of appropriate legal sanctions. R 

45 Management structure allows flexibility tor 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 
elese to !he farmer level. 

48 The management structure promotes equitable water distributlon. R 

49 The management structure promotes the concept of supplier/customer relationship at an 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 c 

55 Safety risks to life and property are minimised c 
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No CRITERION RELEVANCE TO 
MODEL SELEC-
TION • 

SOCIOLOGICAL CRITERIA 

56 Management structure is compatible with land tenure particu larly tor tenants and share R 
farmers. 

57 Tertiary management organisations are compatible with social structures. R 

58 Community has positive attitude to development and change. c 

59 Management structures are socially acceptable. R 

FARMER INVOLVEMENT CRiT ERIA 

60 Farmer participation is maximised consistent wlth capability. R 

61 Availability and suitability of key or leader farmers. c 

62 Farmers ha ve sufficient information of irrigation methods and technology. c 

63 Farmers are trained and have the capacity to respond to new techniques. c 

64 Farmers are willing to accept the structure and obligations. Factors include: R 

(a)' Understanding of fa rmer role. 
(b) Wıllingness to participate in self generated WUGs and comply 

with rules. 
(c) Willingness to pay water charges. 
(d) Wıllingness to maintain tertiary system, 
(e) Wıllingness to be trained. 
(f) Farmer confidence in the economic benefit of the structure. 
(g) Feeling of ownership of their system. 

* R = Relevant Criterion, C = Common Criterion 
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4.4 Key Criteria Relevant to MOM Management Model Evaluation 

in !his section the 37 Key Criteria identifıed as relevant to model selection are 
discussed individually together with the rationale tor classifying them as 
relevant. 

Some of these criteria in tacı 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 tor application in Chapter 8. The 
number of each criterion corresponds to its number in Table 84.1 

Financial and Economic Criteria 

Ne 1 Value of agricultural benefits is maximised. 

From both economic and fınancial viewpoints it is important ta maximise !he 
benefıts arising from any project. A lthough !he_ MOM projeci 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 ar failure of the irrigation schemes. 

Relevance: Given !hat 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, !he benefit to 
agricultural production is clearly a relevant criterion tor comparing MOM 
models. On the other hand although il is possibly one of the most important 
single key criteria, a case could be made tor ignoring it in model comparison. 
This is because it will only be a reflection of lower level criteria, notably 
efficiency of water use and system performance, which have ta be included as 
relevant issues. Hence it is suggested !hat agricultural productivity should not 
be considered as a primary evaluation criterion However it is vital that ali 
lower level criteria on which production benefıt 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 signifıcantly 

different resource requirements. The greater !he extent to which the O&M 
tasks can be passed ta the benefıciaries, 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 ta lower levels ta 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 
ta the selection process. However it is shown elsewhere that while cost 
minimisation is relevant ta choosing the appropriate MOM model, it is not 
sufficiently important ta 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 
signifıcant in comparison with potential benefıts. 

Ne 3 Financia/ autonomy is provided. 

Financial autonomy of the institutions involved in irrigation operation is a 
pre-requisite tor improved performance. At present there is no direct linkage in 
DSİ 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 ne assurance of any additional O&M funding. it is important ta 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 lnternational lrrigation Management lnstitute 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 fer progressive reduction of government subsidy fer 
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 ta fee collection and operational 
performance. 

Financial autonomy is a key factor in improved management and operation 
and maintenance in the GAP region. lf 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. lts customers (farmers and farmer 
groups)) should then be able to make a connection between paying fer 
services and the quality of service. 

Relevance: Given that the degree of fınancial 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 mest 
important criteria against which MOM models should be judged. 
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No 4 Government investment is protected. 

A problem in many existing irrigation schemes is that for many years 
insuffıcient resources have been allocated to maintenance. This has led to 
either a reduction in effıciency and benefıts, and or to the need to undertake 
expensive major rehabilitation. Past government investments have thus not 
been protected. it is 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 govemment 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 fınancial 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 ful/y recovered. 

The full recovery of operation and maintenance cost is important for achieving 
fınancial sustainability of operation and maintenance of the irrigation schemes. 
National fınancial considerations require that the subsidy from government be 
reduced and preferably eliminated over time. lf operation and maintenance 
costs are not recovered, the probability !hat 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. lf ali costs are recovered in real terms, the resulting water charges 
would severely test the affordability crıterion. lf 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 benefıciaries. 

Relev ance: The management structure is likely to affect the extent to 
which investment costs can be recovered and the matter is relevant to model 
select ion. However it is not proposed as a pririıary evaluation criterion since it 
is less important than reçovering 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 hasis. 

This is a highly desirable requirement tor 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 maxirnise 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 upon direct physical measurement; far example, the tihıing 
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 tor 
model assessment. 

Technical Criteria 

No 14 Maintenance can be performed to an acceptable standard at a/f fevels. 

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 ali require maintenance 
to ensure that the specifıed perforrnance 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 classifıed as: 

Essential which must be carried aut immediately to provide service. 

Routine consisting of minor repairs and canal cleaning which restores 
full performance at moderate cost before !here is serious loss of 
performance. 

Cyclic which are carried aut at periodic intervals often related to 
seasonal conditions or life expectancy of protective materials 

How well a rnaintenance programme is carried out has a large influence on the 
long terrn viability of the system infrastructure. However maintenance is alsa a 
large annual cost and it is the one major item which is often deferred, tor a 
short period at least, in favour of operation and other relatively fıxed costs. 

Performance of an acceptable 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 
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failure or service defıciency 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 resul! in different 
approaches to maintenance, this criterion is very relevant to model selection. 

No 16 Sufficient technical expertise is avai/able at each /eve/ relative to 
system complexity. 

The three major components of the irrigation supply system to which sub 
models are related are primary, secondary and tertiary cana! 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 ever long distances. For the tertiary 
system the cana! 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 loca! canal layouts and 
farming practices. 

The possible MOM models comprise various combinations of sub models. 
Seme 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 

Ne 21 Demand can be managed to optımıse 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 
irrigated a higher level of agricultural production. This will increase the 
likelihood that development will be fınancially 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 allow 
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: 

Techn ical: water measurement structures can be included in any 
system; this is solely a matter of design, and in !his respect is a neutral 
issue. 

lnst it utional : any management organisation will fully utilise 
measurement facilities if there is incentive to do so. lf 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 !his 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 constıtuted 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 !his is a relevant criterion. 

Legal Criteria 

No 26 Existing /egislation and procedures are suitable. 

A fundamental requirement fer establishment of an irrigation organisation 
which is to operate as an autonomous business entity is that its legal status 
can be clearly defineci. This is necessary tor ali types and sizes of sub models 
covering public and private organisations and the community based groups. 
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Those sub models which are based on existing organisations in Turkey are 
established under existing legal frameworks. While such legislation does 
provide a basis tor additional similar organisations to be constituted, !here is a 
need tor additional ?nd amending legislation to clarify and strengthen certain 
procedures. in the case of lrrigation Districts formed to lake over management 
of former DSİ irrigation systems, these are established under a municipalities 
law dating back to 1930 which was clearly never intended tor this purpose and 
limits their scope of operation. 

Other sub models involve organisations which are not currently involved in 
irrigation 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 
!he 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 alsa 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 !hat might be required is different tor each sub model. lf a 
preferred model requires extensive new legislation, then !he practicability and 
ease with which such legislation might be provided is a relevant issue in the 
selection process. lf 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 minımısed. 

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 tor legal recourse may arise in order to 
recover outstanding water charges or penalise persons who steal water or 
damage cana! works. 

For any offences which are contrary to rules and laws of the irrigation system, 
it is important !hat !he responsible management agency is prepared to lake 
appropriate action to rectify the situation if it can fınd the wrongdoer. This is 
important so as not to penalise !he majority of farmers who obey the rules. 
Experience in Turkey and elsewhere suggests that in many cases such 
matters can eften be effectively resolved and appropriate sanctions applied at 
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the local level by community based groups without the need far forma! legal 
action in a court. Peer pressure is a significant factor in achieving compliance 
within a local community. 

On the other hand, larger organisations usually do not have the same 
opportunity to apply informal measures and must resort ta formal legal 
processes in order ta 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. 

Na 32 Legal procedures, inc/uding 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. Mest desirably these rules should be prepared by, 
or in elese conjunction with, the farmers and be accepted by them. 

Far management units formed on community based groups, the development 
of such rules can be a relatively straightforward exercise. The facı !hat 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 
ar private, is involved, the process of rules and procedures is much more 
forma!. Achieving compliance with such laws by staff at the local level may be 
difficult and recourse to forma! legal action may be the course adopted by such 
organisations. 

Relevance: The means of legal enforcement could vary between the 
dıfferent sub models and therefore is a relevant crıterıon in the process of 
model selection. 

Political Criteria 

Na 34 Political support is likely for structure and financia/ implications. 

The development of management models tor 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 ta 
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. it is crucial that there is the political commitment ta the 
recommended management structure in order to achieve the long term 
economic benefits which are expected to follow adoption of a selected model. 
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This may involve introduction of some measures which are a departure from 
traditional practices, such as greater farmer involvement or new fınancial 

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. 

lnstitutional Criteria 

Na 37 Management ski/Is are available and adequate at every /eve/. 

The realisation of !he 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 ta offer terms of employment which 
are fınancially attractive, compared with the alternatives facing potential 
recruits. Since this ability will fundamentally affect operational performance, it 
is a relevant criterion far model selection. 

Na 38 Communication processes between different leve/s are clearty 
estab/ished. 

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 confıdence 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 afi 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 ta 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 a lso be able to respond 
rapidly to the local group needs whether far advice, maintenance support, or 
water provision. Failure ta do so would have implications for cooperation and 
agricultural production. 

Relevance: The ability of staff to respond ta 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 far 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 ta the requirements of flood irrigation 
application to fıeld crops. The management structures should reflect these re
quirements. 

As the irrigation development becomes more fully established, and farmers 
gain experience and confıdence in their ability ta generate additional inceme, 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 meet varying water requirements of 
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specialised crops. 

Relevance: Management structures must be adaptable to meet such 
changes in respons'? to farmer needs. The different management structures 
under consideration have the potential tor varying degrees and rates of 
response. This criterion is theretore 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 ali 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 tor 
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 
responsibi lity 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 tor any model to support community and farmer 
involvement, with the resultant enthusiasm tor 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 
betler 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 rnost appropriate organisations 
tor 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 
requirernents and support devolvement. Wıth a greater degree of 
independence frorn governrnent tor organisations operating at the higher levels 
of the system it rnay be easier tor them to create the conditions tor local group 
autonorny and minimise interference in local group managernent. 

No 44 Management structure aflows enforcement of appropriate legal 
sanctions. 

While local groups will be allowed reasonable autonorny, it is important that the 
supplier is able to entorce sanctions whenever a group fails to meet its 
obligations. Given the time delay between inadequate rnaintenance and its full 
effects becorning apparent, it is possible that some farrners could neglect their 
maintenance responsibilities, unless some form of sanctions is built into the 
system and rigorously enforced. lf 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 fınancial , but in the 
lenger 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 difter between institutions. 
Hence this criterion is highly relevant. 

No 45 Management structure al/ows f/exibility far 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 eften built into irrigation operation, and is a relevant criterion. 

No 46 Management structure promotes accountability at each management 
/eve/. 

Accountability of ali elements of the management structure is vital fer 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, stili responsible to government. Even if a private company is 
involved it would stili 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 structure al/ows water distribution and col/ection of 
charges to occur close to the farmer /eve/. 

A pre-requisite of irfigation success is that farmers identify with the systems 
and not only are, but feel, involved. The closer to the farrner 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 lake place from the 
farmer will be relaled to the selected model, lhis is a relevant criterion. 
However given that distance is integrally related to the level of devolvement, 
this criterion is alsa closely related to Criterion No 43. 

No 48 The management structure promotes equitab/e water distribution. 

Equitable water distribution refers to the sharing or allocation of available water 
resources among ali 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 

confıdence 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 al/ Jevels. 

A basic requirement of ali 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 DSf 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 fırm 
contractual arrangements between the supplier and users are required. Ali 
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customers should be able to expect a defıned level of service. Hence the 
supplier would have ta guarantee certain deliveries, at a certain rate and 
possibly provide compensation if it fa iled to meet its contractual obligations. 
The agreement might alsa cover the provision of additional supplies, il and 
when they are available, possibly at a different rate. The ru les 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 fınancial obligation to pay the water charges and could 
also cover their maintenance obligations. 

The contract could indicate the nature of sanctions !hat might be applied for 
non performance. A customer/suppl ier relationship at the point of water 
passing to tertiary groups complements farmer group autonomy. lf this 
approach is adopted and is successful, great progress will have been achieved 
towards sustainability. lf 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 enler successfully into supplier/customer relationships, 
particularly at the higher levels of the system, !here could be differences in the 
manner in which they treat farmers groups as customers. An authority or 
company could be specifically tailored to !his 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 tor its actions. 

Far large organisations it is usual to have a termal Monitoring 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 follow the same 
principles as tor large agencies. 

Relevance: This is a requirement !hat applies to ali models and sub 
models. However the extent to which each can accommodate M&E varies, 
particularly between existing and proposed organisations, and therefore !his 
criterion is relevant tor the purpose of model selection. 
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Environmental Criteria 

No 51 Adverse effects on human health are minimised. 

lrrigation 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 far 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 fıelds; borrow pits; roadside ditches 

migrant workers pitching camp or sleeping outside close to the fıelds 
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 resul! in standing water such as 
sprinklers or drip irrigation. 

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 it, 
tor 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 How 
off the agricultural fıelds. 

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 !hat 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 ta restrict the habitats tor 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 ta model selection. 

No 52 Adverse effects /eading to /and 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 ta 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 soil 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. Alsa 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 ta 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 particu/arfy for 
tenants and share farmers. 

There is a large number of landless farmers in the GAP region, up ta 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 tıtıes, 

where there is na clear title or where na 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 
signifıcant 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 socia/ 
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 59 Management structures are social/y acceptab/e. 

This issue is very similar to Criterion No 57 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 lnvolvement 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 fınancial and economic benefıts. Their successfu l 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 !his 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 profil, and overall prosperity of the region. 

it will be necessary to raise the capability level of farmers in irrigation 
agronomy and operation, and this will be carried out in a number of ways 
mentioned above. in addition farmers will alsa learn from experienced irrigation 
practitioners in !he area and from lead farmers. 

The overall success of the irrigation programme will depend upon maximum 
farmer participation, to ensure full use oi water supply consistent with assured 
delivery. Full farmer participation w ill also reduce !he overhead costs per 
farmer if full participation is achieved, thus spreading !he 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 !his 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 tor a role in 
management and organisation at the loca! level, whichever MOM model is 
adopted is likely to fail. The farmers' participation in the process must be seen 
as a partnership in which !hey 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 

l f 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. 
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Willingness to participate in self-generated WUGs and comply with 
ru/es 

One of the potential sub models is a Water User Group (WUG) self 
generated by the farmers. A feature of !his model is !hat if farmers 
wish to receive water, !hey must belong to a WUG. Those who do not 
participate will not be able to irrigate their land. in becoming members 
of a group !hey must be willing to pay the required water charges and 
carry out the necessary maintenance of !he tertiary structures. in 
addition, each farmer will have a say in !he devising of !he rules and 
regulations !hat will govern !he operation of !he WUG. Such rules 
should reflect the needs of !he members in being able to control the 
use of water, regulate !he actions of members and set water charges. 

Wil/ingness to pay water charges 

The basic premise of ali the models is !hat fair water charges must be 
borne by !he end user. lf !he farmer is willing to pay !he price for 
water to irrigate his land, increase his production, and thus increase his 
profıtability, !hen !he overall objective of the MOM model will be met in 
!hat sufficient funds will be raised to cover operation and maintenance 
costs of !he system. 

Willingness to maintain tertiary system 

in several of !he tertiary sub models, the farming community would 
effectively become the owner of the tertiary system of water 
distribution. in other models !he farmers would alsa be expected to 
maintain tertiary canals even if !hey do not legally own !hem. it is 
highly desirable that !he group realises !hat it is in its own interests to 
carry out !he necessary maintenance works. 

Willingness to be trained 

The introduction of any new system requıres !hat !he people concerned 
understand how it has to be operated. This requires a training input to 
ensure !hat !he 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 !he farmers' knowledge and experience and the extent to 
which !hey 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 
benefıts ultimately. lf such confıdence is lacking it will be difficult to 
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persuade !hem to participate fully. An understanding of the many 
factors involved in the process of group tormation, 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 
confıdence building. Wıthin any group, the farmer must feel that he is 
in command of !he 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 fınancial capital in the 
eventual success of the scheme. 

Fee/ing of ownership of the system 

it is desirable tor 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 !hat those 
damaging !he system are made responsible tor the repairs. in this 
way, every member of the group has an interest in making sure !hat 
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 irrigation 
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 
ditferent reactions from !he farmer viewpoint. 

4.5 Key Criteria Common to any MOM Management Model 

in this section each key criterion identifıed as Common to the model evaluation 
process is discussed and the rationale tor !his assessment is explained. 

Financial and Economic Criteria 

No 5 Farmers are ab/e to pay water charges after paying the cost of inputs 

it is important that farmers can atford to pay the water charges after meeting 
their other production costs tor two reasons. Firstly one of the key objectives of 
irrigation development in the GAP region is to benefıt the farmers in the region. 
lf 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 tor 
the projeci is a pre-condition tor projeci success. lf !hey are not able to retain 
the major part of the benefıts, their enthusiasm tor the project will diminish. 

Relevance: While water charge affordability is a key issue in planning the 
MOM projeci it is not directly relevant to !he choice of MOM model, since it is 
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a consideration which is common to ali alternatives. it is therefore classed as 
common. 

Ne 9 Credit is available tor farmers 

it is desirable !hat farmers are able to lake maximum advantage of the 
opportunities offered by irrigation water and to do this !hey need sufficient 
seasonal capital to purchase the desirable level of inputs, and in some cases 
lenger term capital for on-farm investments. 

Relevance: While this is an important issue when considering irrigation 
development in !he region, it has less relevance in determining !he appropriate 
MOM model. The effect is similar whichever model is being considered and it 
is therefore classified as common. 

Ne 1 O Farmers can market their production 

it is important !hat farmers are able to seli their production at a reasonable 
price. Given the identified constraints in market infrastructure in !he region, this 
means that they wili only be able to grow very limited areas of seme potentially 
profitable crops in the immediate future. lf !his constraint is to be overcome, 
marketing investments wili be required. 

Relevance: Since !his is an issue which is similar under ali models, and does 
not impinge upon model choice, it is classified as common in !he context of 
model selection. 

Agronomic Criteria 

Ne 11 Model al/ows flexibility in deve/opment of cropping pattems 

Several different cropping patterns have been identified in the previous studies. 
There are fıve cropping patterns suggested or projected for the region in order 
to provide the mest effıcient use of water technically and economically One 
crop pattern was suggested in !he 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 !hem will be !he actual pattern, but !hey do show that there must be a 
balance among !he crops to achieve the mest 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 applicaiion and 
development of cropping patterns in the region and this is therefore common 
to ali models. 
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No 12 Agricultural research can be farmer oriented and respond quick/y 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 ifıformation 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, th;ough 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 com mon in ali 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 !he supply system in accordance with the procedures 
assumed by the system designer. 

Relevance: The requirement for compatibility between actual system 
operation and design basis is an important feature in ali 
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 de/ivery 

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 concemed and 
therefore it is judged to be common. 
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No 17 System infrastructure is flexib/e to permi! variab/e water demands 

it is desirable that the irrigation supply systems be flexible to be able to react 
to meet changing ~onditions 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 projeci. 

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 f/ow measurement facilities are availab/e 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 soi/ characteristics and topography. 

The method of irrigation application should be adapted to the land and soil 
conditions. lrrigation design should therefore take into account rnatters such 
as: 

soil infıltration 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 ete. 

lf the design of the irrigation system is appropriate to these conditions then: 

efficiency of water use will be possible 
maintenance of the system will be improved 
management of field irrigation will be easier 

Relevance: l rrespective 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 wili have already been taken. lf the design is compatible with the soil and 
topographic conditions, !hen there is more flexibility to make adjuslments 
during the operation of lhe projeci to adapt to changing conditions. This is 
common irrespective of which MOM model is used. 

The benefits to be realised from proper projeci design will be lo the direct 
advantage of the farmers. As the farmers are directly responsible fer managing 
the fıeld irrigation lhen this is also common to any model. 

No 20 Design minimises need for /and conso/idation 

At present the normal practice in the implementation of a new irrigation project 
is to realiocate 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 fınal ised would enable the cana! and drain alignments 
to be positioned wherever practicable along existing property boundaries. This 
could minirnise the number of boundary changes required and make land 
consolidation easier where it is stili necessary. This would also reduce possible 
conflicts between farmers and help them maintain a good disposition towards 
the new irrigation system management. However in seme 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 fer land consolidation within the 
project areas. Parceliation maps should be obtained for ali areas before 
designs are finalised. 

Relevance: The benefıts to be derived from land consolidation wili be 
applicable to ali MOM models. The decision on how to fit the irrigation 
infrastructure into the existing farmer boundary network would normally be 
laken before a MOM model is selected. This issue is therefore common to ali 
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 fıeld level will aliow larger areas of land to be irrigated 
thereby promoting greater agricultural production. Additionaliy, more efficient 
application of water will minimise potentialiy adverse environmental impacts 
such as soil salinisation and the spread of human health problems. 

Relevance: it could be argued that promoting higher water use effıciency at 
the fıeld level will be mest effectively encouraged by the implementation of 
realistic water charges accompanied by an effective coliection 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 education of farmers in effıcient water 
management practices. This criterion is therefore judged to be a common 
one in terms of model selection. 

No 23 Water de/ivery 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 spillage 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 
theretore agricultural production. 

Relevance: Although in part related to the operation and management of the 
system, efficiency is fundamentally a technical issue requiring that, tor any 
system, the design must accord with the planned method of operation. This is 
a common criterion to ali 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 effıciency 
leads to maximum agricultural production. Whether or not excess irrigation 
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 er not any organisatıon 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 
fer re-use. in times of plenty, it is not certain that any one type of organisation 
would manage re-use of water any betler than another. This is theretore 
judged to be a common criterion. What is certain is that provision fer re-use 
should be incorporated in system design with clear operational policies and 
guidelines tor its use. 
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Legal Criteria 

No 28 Legal status of water user groups, however constituted, is clearly 
estab/ished 

The potential MOM sub models under consideration comprise a number of 
groups whose membership would be based on the facı !hat they consist of ali 
farmers in a defineci area of the water supply system. Effective management at 
the local level of such groups is largely dependent on community commitment 
and interaction between ali 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 ever infrastructure and property. 
The DSİ 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 far 
any group applies equally to ali 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 projeci. 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 defineci water rights applies 
equally to ali 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 projeci, 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 projeci and desirably it should be clearly 
defineci by the tertiary level agency in a form that is understandable to each 
farmer. 

Relevance: This is an matter which applies equaliy to every projeci and far 
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 c/ear 

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 signifıcant 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 signifıcan t far ali 
potential models and is therefore regarded as common tor selection of the 
model. 

lnstitutional Criteria 

Na 35 Existing institutional structures are adequate or require minimum 
change 

The range of potential sub models and models under consideration includes 
some wh ich 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 requ ırıng little 
variation of existing institutional arrangements may have some attraction, at 
least in the short term. However if applied as ene 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 benefıts of the 
GAP irrigation project5. This issue is therefore considered as common to the 
process of selecting MOM models. 

No 36 Objectives and responsibilities of each management /eve/ are c/ear 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 a 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. Theretore 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 Şanlıurfa 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 tor a greater input in 
irrigation agronomy advice to farmers through extension staff and a greater 
concentration of such staff in the proposed Pilot Areas and the fırst 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 lmplementation phase. 

Relevance: Whilst farmer · training and extension to farmers are essential 
inputs tor successful farmer participation in irrigation programmes, the 
provision or not of these ir:ıputs will not affect the selection of a management 
model. it is therefore regarded as a common criterion. 

Environmental Criteria 

No 53 Adverse ecologica/ effects are minimised 

The natural vegetation of the GAP region, where it stili 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 tor genetic research. There are no areas which are protected tor 
their ecology although some locations have been suggested. 

Relevance: Wıdespread 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 alsa 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 ecological effects are therefore 
regarded as a common criterion tor model selection as they apply equally to 
all models. 
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No 54 Adverse effects on hydro/ogy are minimised 

lrrigation development is primarily concerned with the use of water in the most 
economical way to .enable profitable agricultural production. By abstracting 
water tor 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: lrrespective 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 alsa have laken 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 model 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 55 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 drownıng in 
irrigation 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 tor 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 fınd 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 
inceme 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 cana! 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 faliing 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 !hey will derive from it. 

The results of !he 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 !here 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 ali 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 forma! 
village 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 projeci and 
even each viliage will require to be considered individualiy as to the particular 
attitudes towards development. This is therefore very important in the 
implementation of a MOM model. However these considerations apply to ali 
potential models and !his is therefore regarded as common in the model 
selection process. 

Farmer lnvolvement Criteria 

No 61 Availability and suitability of key or leader farmers 

it is desirable that key farmers and leader farmers are available, especially fer 
the operation of the TYUAP supported training and visit extension system. it is 
hoped and expected that there will be at least ene person in !his category 
within every community that wili receive irrigation. Such persons would act as 
leaders and encourage the less able and less informed to benefıt from irrigated 
agriculture. The transfer of knowledge and the setting of example by these 
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people wili 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 the MOM model 
chosen. This criterion is therefore common as it applies to ali 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 !hat farmers will be trained and will have the 
capacity to respond to new techniques. However, there will be factors other 
!han 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 seli the crop or commodity 
produced, together with a responsive extension and research network giving 
advice and support. 

Relevance: While ali the above factors will be crucial in the production 
process overall !hey do not affect the selection of the MOM model and as such 
!his criterion is common to ali. 

4.6 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 ali 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 !here are 13 under the lnstitutional 
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 !hat 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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MAJOR 

22 Key Evaluation Criteria which are clear statements expressing the 
evaluation concepts without ouplication. Because of the many ideas emanating 
from the studies !his rationalisation process has in a number of cases required 
separate but related ideas to be combined into a sing le Key Evaluation 
Criterion. 

Table 84.2 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. 

TA8LE 84.2 
RELATIONSHIP 8E1WEEN MAJOR EVALUATION CRITERIA 

and 
KEY EVALUATION CRITERIA 

KEY EVALUATION CRITERIA 
EVALUATION 
CRITERIA 

Maximise Water Use 1 A water charging structure !hat promotes water use 
Efficiency 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 ali 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 ali levels. 

Operation and 
Maintenance Cost 6 Two-way accountability at ali levels is promoted. 

Minimise Adverse 7 Adverse effects on human health are minimised. 

Environmental 
lmpacts 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 lenger term. 

11 Government investment is protected. 
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MAJOR 
EVALUATION 
CRITERIA 

Social Acceptability 

Physical 
Performance 

Ensures 
lnstitutional 
Eftectiveness 

Aliows Ear1y 
lmplementation 

Promotes Flexibility 
to Change 

12 

13 

14 

15 

16 

17 

- - ----------

KEY EVALUATION CRITERIA 

Suitability of loca! 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 socialiy compatible and acceptable. 

Capacity to mobilise and develop, in a suitable 
timeframe, suffıcient skili and resources so that 
operation and maintenance are performed 
efficiently at ali levels. 

Performance can be monitored and evaluated at 
ali levels and acted upon. 

18 Horizontal and vertical communication and 
coordination processes can be established and 
maintained in and between agencies. 

19 Legal procedures can be enforced, including 
appropriate sanctions and penalties as a last 
resort, although informal controls are encouraged. 

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 elese to the farmers. 

21 

22 

Existing legislation and procedures are suitable 
ar, where additional provisions are required, 
political support for such measures can be 
expected. 

Management structure is responsive to farmer 
needs, technological advances and changing 
demands tor water and other services ever time. 
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5 EVALUATION OF ALTERNATIVE MOM MANAGEMENT MODELS 

5.1 lntroduction 

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 gree:n represents positive, yellow neutral and red 
negative. in !his 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 ı:naking 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 !his, 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 fer 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 85.1. Fer each model the table shows the response to each 
criterion as being positive (green colour), neutral (yellow colour) er negative 
(red colour). The rationale fer these judgements is set out in detail for each 

criterion in 5.2. 

The envisaged timescale fer the judging of alternative models was fıve to 
seven years sir.:::e any changes will require time to become fully operational. 
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5.2 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 fail 
into one category or the other. Hence in considering the alternative models 
each criterion should be identifıed 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 atfecting the judgements for the respective models against each 
individual criterion are discussed below. 

in Table 84.2 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 th ree MOM Major Objectives of: 

Maximising Net Benefits 
Ensuring Sustainability 
lmplementable and Flexible. 

The structure of the following sections follows this format. 

5.2.1 Maximise Net Benefits 

(a) 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. it is not easy to 
distinguish between the ditferent 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 alsa require communicative and other skills which DSİ 
does not generally possess. New organisations should be better 
equipped than DSİ in this regard since they should be specifıcally 

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 
cho ice, 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 !he 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 DSİ on !his 
criterion. However !his criterion represents a crucial issue which relates 
to the management of !he total water resources in !he interests of ali 
users from power generation to recreation. This is an area where DS İ 's 
strength lies, and therefore DSİ 's high level role and overall 
responsibility fer !he management of the total resource base to meet a 
whole range of water use demands is not currently under debate. it 
can be argued !hat given !his high level role, it is appropriate fer DSİ to 
restrict its role, within the irrigation sub-sector, to responsibility fer !he 
headworks and major carriers, and to be released from its role as !he 
main irrigation water conveyor agency in !he MOM model. lf it ceases 
to be !he 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 !he reduction of the area of crops which have high 
demands, particularly during !he peak summer months. Here an 
authority or a company would be preferable to DSİ 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 supp/ier and customer and the 
enforcement of sanctıons is promoted at al/ levels 

This is solely a primary/secondary level issue. lf !he tertiary 
organisation requires water, it will have to acı as a willing customer, 
whatever sub-model it represents. The extent to which any primary 
level management structure fulfıls !his requirement is related to its 
commercial orientation. Hence a large private company comes out top 
of any evaluation, while DSİ 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 outlook into its enabling legislation. Hence it should rate 
just below a large company. 
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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 ali levels of the model. Within the context of 
the higher levels of the models currently under consideration, it 
depends upon the extent to which DS İ , an authority, or a large 
irrigation company becomes involved in !he provision of services. DSİ 

is less likely than the authority to become involved in this exercise. 
However it is considered unlikely that either the authority or company 
shou ld be heavily involved in service provision. in ali models !he 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. lf well 
managed, adequately resourced co-operatives are involved, this should 
allow the models which include co-operatives to score highly. 

(b) Minimise Management, Operation and Maintenance Cost 

Criterion No 5 Optimal mobilisation and development of 
management ski/Is is promoted at all levels 

While this issue is relevant at all levels, its main importance relates to 
the primary/secondary level. At !he tertiary level, the extent to which 
this criterion is likely to be fulfilled will be affected by the sub-model. 
However given the gradations in the marking system, these cannot be 
shown in the diagram, since !hey 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 lake 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 DS İ. 

Criterion No 6 Two-way accountability at al/ Jevels is promoted 

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 tesis. For example, while departments in 
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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 DSİ. 

At the tertiary level the level of accountability will depend both on the 
tertiary organisation and on the loca! power structure. Whatever tertiary 
organisation is formed, accountability may be limited if the 
management of that organisation is constrained by powerful loca! 
influence or by top-down directions. Nevertheless the type of tertiary 
organisation should affect the level of accountability. This wi!I be 
related to the extent of democracy present in that group. Hence the 
individual farmer and Water User Group should rate highly while the 
lrrigation Groups would rate poorly. The other organisations would be 
in between. 

5.2.2 Ensure Sustainability 

(a) Minimise Adverse Environmental lmpacts 

Criterion No 7 

Criterion No 8 

Adverse effects on human health are minimised 

Adverse /eading to water quality degradation are 
minimised 

These criteria are largely related to efficient high level water provision. 
Fer example il 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 concem 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. 

(b) Promote Financial Viability 

Criterion No 9 Financia/ 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 DSİ is part of a major government ministry, the potential fer 
fınancia l 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 DSİ is responsible for 
many areas and irrigation, O&M is a minor part of its overall fınancial 
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budget, autonomy would be an unrealistic aim. Secondly, in !he 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 inle !he establishment rules of an 
irrigalion authority. Furthermore assuming !hat it is not responsible far 
major new works, irrigation O&M would form !he major part of its remil, 
so that funding would not be lost in other activities. Assuming !hat it is 
a quasi governmental organisation, it may have some difficulty in areas 
such as stat! motivation and discipline. This could be overcome by 
employing a significant part of its labour force on a short term contract 
basis with appropriate fınancial compensation in !he terms of 
employment. A commercial organisation would meet financial 
autonomy critaria by defınition. 

Hence ali models having DS İ at !he primary and secondary levels rate 
relatively poorly against this criterion, while those including an irrigation 
authority rate higher, b\JI ·not quite as well as those involving a large 
company. 

Criterion No 1 O Operation and maintenance cost can be fu/ly 
recovered together with contributions to investment 
costs in the tong run 

This is mainly an issue affecting primary/secondary sub-models, and 
will depend partly upon the service provided, and hence !he achievable 
water charges, and partly on !he 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 DSİ. There is no 
reason, other than ineffıciency and inability to enforce sanctions, why 
any agency should not collect sufficient revenue to fully cover ali 
operation and maintenance costs. The level of charge needed to meet 
!his target can be afforded by farmers benefıting from irrigation. 
However on present trends, it is unlikely !hat DSİ 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 lrrigation Groups, with other groups 
in between. 
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Criterion Na 11 Government investment is protected 

The protection of Government's pası fınancial investments depends 
largely upon ·ıhe quality of maintenance. Hence !his 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 DSİ due to greater financial autonomy, more 
appropriate resourcing and higher incentives. At the tertiary level this 
issue will 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. 

(c) Social Acceptability 

Criterion Na 12 Suitability of loca/ 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 loca! 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 Na 13 Equitab/e water distribution and farmer 
acceptability are promoted 

lf the argument is accepted that it is appropriate tor the major conveyor 
to allow the tertiary groups to manage their own affairs, !his criterion 
mainly concerns the tertiary level. Clearly the actions of the 
primary/secondary agency are important, especially when serious 
water constraints become evident, but the main concem is at the 
tertiary level. Here !here 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 alsa depend upon loca! personalities. 

Acceptability to farmers is mainly a tertiary level issue. The obvious 
answer to achieve acceptability is to leave the choice ta 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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on farmers determining their own rules for their specific situation. 
Existing irrigation groups would rate relatively poorly since !he extent of 
farmer involvement in decision making is very limited. 

Criterion No 14 F/exibility 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 !here to be a mix of models at 
this level. Where an irrigation district or cooperative is respo nsible at 
the secondary level, then !hat organisation might also operc:te at the 
tertiary level. Hence DS i may tend to be rated low on !his criterion 
since it is likely to be the least flexible of the main supplGers. This 
criterion is partially neutral at the tertiary level if farmers ara able to 
choose any of !he tertiary sub-models. However if an irrigalion district 
or cooperative at the secondary level does dictate the type of tertiary 
level organisation, those models would also be rated 1011.1 on !his 
criterion. 

Criterion No 15 Structures are social/y compatible and acçeptab/e 

This criterion relates primarily to !he lower levels of the systerı. A basic 
requirement of any management arrangement for irrigation sc.-ıemes !o 
be socially acceptable is !hat farmer participation is maximis.ed in ali 
aspects of planning and operation. While a number of !he low level 
sub-models cater far farmer participation, only water user ç-oups, as 
defineci by the projeci, wili maximise this participation. 

(d) Physical Performance 

Criterion No 16 Capacity to mobilise and deve/op in 2 suitable 
timeframe, sufficient ski/Is and resources so that 
operation and maintenance are {::.oerformed 
efficiently at ali /evels 

This criterion is relevant at ali levels. While tertiary level me:ı-;tenance 

should be betler in those sub models where farmer partıc:ı:ıation is 
maximised, in general !he comments under Criterion No 5 apcı1y. 

(e) lnstitut ional Effectiveness 

Criterion No 17 Performance can be monitored and evao!Jated at 
ali levels and acted upon 

This criterion relates mainly to !he primary/secondary level. Tnere are 
two key factors. Firstly it tends to be easier to monitor and evaııuate the 
performance of institutions which are not an integral ~ai of a 
government ministry. Hence it should be easier to morınor and 
evaluate the performance of a quasi-govemmental author.r~· and a 
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private company than that of DSİ. Secondly the irrigation operation and 
maintenance performance of any institution, which is specifıcally 

tailored to specialise in irrigation 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 DSİ 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 estab/ished and 
maintained within and between 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. DS İ 's strength lies in its technical competence rather 
than in communication skills. The new organisations may be better 
equipped than DS İ , since their formation should take into account this 
requirement. Furthermore the philosophical background of DSİ 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 !ast two organisations 
when measured against this issue. 

Criterion No 19 Legal procedures can be enforced, including 
appropriate sanctions and penalties as a /ast 
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. Ali 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, DSİ 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 DSİ rated lower. At 
the higher levels the main factor minimising litigation is certainty. lf 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 tert iary 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 !he 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 col/ection of charges c/ose 
to the farmers 

Although !he effect of this issue occurs at the tertiary level, for model 
selection purposes it mainly relates to !he 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 !o the lower levels ofa system. DSİ with its emphasis 
on engineering competence rather !han on social skills, does not rate 
highly in !his regard. However if an irrigation authority is established, 
!his characteristic could be built into its rationale. A large company 
would also be likely to promote devolvement, as long as it was 
accompanied by fırm contracts. 

5.2.3 lmplementable and Flexible 

(a) Allows Early lmplementation 

Criterion No 21 Existing /egislation and procedures are suitable, or 
where additional provisions are required, political 
support for such measures can be expected 

This criterion affects ali levels of the model. At the higher level DSİ 
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 DSİ 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 DSİ 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 !hat political support far the 
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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 DSİ as the main 
supplier, sa that they do not simply end up as modifıcations of existing 
irrigation groups. On the other hand if they were combined with an 
authority, it might be possible ta include them in the enabling 
legislation far the authority. Hence while the tertiary organisations 
which already exist would be marked higher than those which do not, 
this issue does not rule aut either of the proposed new tertiary 
organisations, small private companies and water user groups. 

(b) Promotes Flexibility to Change 

Criterion Na 22 Management structure is responsive ta farmer 
needs, technologica/ 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 ta the higher 
level sub-model, although flexibility at the lower level will alsa be a 
modifying factor. Flexibility does not tend to be a characteristic of 
government organisations. DSİ reflects this in several ways and has 
only changed slowly over time, even when necessary change has been 
identifıed. 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. 

5.3 The Preferred Model 

5.3.1 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 projeci 
Workshop and afterwards through the completion of questionnaires. 

The result is shown colour coded in Table 85.1 from which the following key 
conclusions emerge: 

(a) DSİ 's key role should be to concentrate on high level sectoral 
allocations, with responsibility for resource planning at the national 
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level. This relates directly to the skills and expertise of DSİ and is a 
vital role if the use of the nation's water resources is to be optimised. 

(b) On a fıve to six year timescale, an autonomous lrrigation Authority will 
be the higher level sub model which besi meets the key criteria. lf !his 
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. Th is 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 far some years. However, if a privately owned 
(shareholder), or joint governmenUprivate share capital company is 
later determined to be the way forward fer the GAP region, !hen the 
medium term solution is a step in !his direction . The divestiture of an 
Authority into a self-fınancing private company is a worldwide trend and 
could be feasible in !he long term tor 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 !hat responsibility tor management of the lowest (or tertiary) 
level should be by fully participatory, Water User Groups. 

5.3.2 Principal Components 

The preferred basic model tor GAP therefore comprises three principal 
components: 

• a Supplier of Bulk Water, in !his case DSİ; 

• an lrrigation 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 social 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: 

at least 30% are less than 5000ha in extent, that is, are small 

projects; 

• some 90% are less than 50,000ha, !hat is, the majority are medium 
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sized projects; 

• only 10% can be classifıed as large projects greater than 50,000 ha. 

Many factors will dictate whether the formation of Water User Groups will be 
successful or unsuccessful. lmportant among these is the physical size of the 
area which directly effects management of the system. Small areas tend to 
result in the need tor frequent adjustments to water flows, thereby causing 
management problems; whilst tor 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 effıciency is maximised for 
schemes with management units of 300-SOOha in size (BOS M G, 1983). Both 
above and below the size, efficiencies tend to decrease. While 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 physica l size of each irrigation scheme, and given that 
the creation of an lrrigation Authority would be 5-6 years into the future, four 
models can therefore be identifıed based on the preferred basic model. in 
relation to distribution infrastructure, these are shown as follows: 

Preferred l rrigation lnfrastructure Size/Comment 

Model 
Source Primary Secondary Tertıary On-

Works System System System Farm 

A {DSI} {DSI} [IA) (WUG) F Large Scale 

schemes 

B {DSI} [IA) [IA) WUG) F Medium Scale 

schemes 

c {DSI) (WUG) (WUGı (WUG) F Small Scale 

schemes 
(:!:500ha) 

IA - lrrigation 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. ünce patterns emerge, certain criteria or areas of concern can be 
identifıed as being particularly sensitive. This applies particularly to the 
negative aspects of ali models. 

Tables 85.2 to 85.6 show the sensitivity of model suitability to different 
weightings of the Key Evaluation Criteria for fıve scenarios. in these tables a 
numerical scoring system has been adopted for each model, where posit ive = 
2, neutral = O 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 85.2) 

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%. Wıth 
the exception of the minimisation of environmental impact, a limiting ratio of 
2:1 (or 100% to 50%) has been imposed since ali criteria are considered 
important. 

The results of these weightings are shown in Table B 5.2, which indicates the 
strength of the preferred model (DSİ/IA/IA/-F/WUG) in meeting criteria, 
particularly in contrast to existing models but alsa in comparison with other 
potential altemative 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 irrigation water. This policy, which is alsa aimed at 
minimising overall costs, must be both socially acceptable and fınancially 

affordable to farmers, and hence these three criteria are accorded medium to 
high priority (70-90%). 

Again, model flexibility is considered important (70%) whilst 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 lnstitutional 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 viability and cost 
minimisation are rated highly. Again, the preferred model demonstrates 
significant advantages ever 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 ever 
other models. 

Case 5: Minimise Environmental lmpact (Table B 5.6) 

Ali too eften "projeci" 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 ali other criteria. This again 
shows the strength of the preferred model in comparison with others. 

Table 8 5.7 presents a summary of the fıve sensitivity cases analysed and 
shows that despite wide variations in weighting (or priority) of the evaluation 
criteria, the preferred model is extremely robust. 
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MAJOR CRITERIA 

KEY CRITERIA 

CRITERIA WEIGHTINGS 

DSl/DSl/DSl/-IG/10/CA 

DSl/DSl/DSl/-COOP/SPC 

DSl/DSl/DSl/-F/INUG 

DSl/DSl/-ID 

DSl/DSl/-COOP 

DSl/IA/IA/-CA 

DSl/IA/IA/-COOP/SPC 

DSl/IA/IA/-F/WUG 

DSl/IA/-COOP 

DSl/LIC/LIC/-CA 

DSl/LIC/LIC/-COOP/SPC 

DSl/LIC/LIC/-F /WUG 

DSl/LIC/-COOP 
WEIGHTINGS FOR CASE1 : 

TABLE 8 5.2 
MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA 

SENSITIVITY ANALYSIS • CASE 1 

MAX WATER USE MINIMISE ENVIRON. FINANCIAL SOCIAL INSTITUTIONAL EFFECTIVE. 
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MAJOR CRITERIA 

KEY CRITERIA 

CRITERIA WEIGHTINGS 

DSl/DSl/DSl/-IG/ID/CA 

DSl/DSl/DSl/-COOP/SPC 

0 8 1/081/081/-F/WUG 

0 81/0 8 1/-10 
DSl/DSl/-COOP 

DSl/ IA/IA/-CA 

DSl/IA/IA/-COOP/SPC 

081/IA/IA/-F/WUG 

DSl/IA/-COOP 

DSl/LIC/LIC/-CA 
DSl/LIC/LIC/-COOP/SPC 

08 1/LIC/LIC/-F/WUG 

081/LIC/-COOP 
WFIGHTING8 FOR CA8F?· 

* 
* 
* 
* 
* 

TABLE 8 5.3 
MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA 

SENSIT IVITY ANALYSIS - CASE 2 

MAX WATER USE MINIMISE ENVIRON. FINANCIAL SOCIAL 

EFFICIENCY COSTS IMPACT VIABILITY ACCEPTABILITY 
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MAJOR CRITERIA 

KEY CRITERIA 

CRITERIA WEIGHTINGS 

OSl/OSl/OSl/-IG/10/CA 

OSl/081/081/-COOP/SPC 

DSl/DSl/DSl/-F/WUG 

081/081/-10 
DSl/DSl/-COOP 

051/ININ-CA 

081/ININ-COOP/SPC 

081/lNIN-F/WUG 

DSl/IN-COOP 

DSl/LIC/LIC/-CA 
DSl/LIC/LIC/-COOP/SPC 

081/LIC/LIC/-F/WUG 

081/LIC/-COOP 
WEIGHTINGS FOR CASE3: 

* 
* 

TABLE B 5.4 

MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA 
SENSITIVITY ANAL vsıs • CASE 3 

MAX WATER USE MINIMISE ENVIRON. FINANCIAL SOCIAL INSTITUTIONAL EFFECTIVE. 
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MAJOR CRITERIA 

KEV CRITERIA 

CRITERIA WEIGHTINGS 

DSl/DSl/DSl/-IG/10/CA 

DSl/DSl/DSl/-COOP/SPC 

DSl/DSl/DSl/-F(WUG 

DSl/DSl/-10 

DSl/DSl/-COOP 

DSl/ININ-CA 

DSl/IA/IA/-COOP/SPC 

DSl/IA/IN-FfWUG 

DSl/IN-COOP 

DSl/LIC/LIC/-CA 

DSl/LIC/LIC/-COOP/SPC 

DSl/LIC/UC/-F(WUG 

DSl/UC/-COOP 
WEIGHTINmı-t=ôFI CASE4: 

• 

TABLE B 5.5 
MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA 

SENSITIVITY ANAL YSIS - CASE 4 

MAX WATER USE MINIMISE ENVIRON. FINANCIAL 

EFFICIENCV COSTS IMPACT VIABILITV 
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MAJOR CRITERIA 

KEY CRITERIA 

CRITERIA WEIGHTINGS 

DSl/DSl/DSl/-IG/ID/CA 

DSl/DSl/DSl/-COOP/SPC 
DSl/DSl/DSl/-F /WUG 

DSl/DSl/-10 
DSl/DSl/-COOP 

DSl/ININ-CA 

DSl/ININ-COOP/SPC 

DSl/ININ-FN.JUG 

DSl/IN-COOP 

DSl/LIC/LIC/-CA 

DSl/LIC/LIC/-COOP/SPC 

DSl/LIC/LIC/-FN.JUG 

DSl/LIC/-COOP 
WEIGHTINGS FOR CASE5: 

* 
* 

* 

TABLE B 5.6 
MOM MANAGEMENT MODELS AND KEY EVALUTION CRITERIA 

SENSITIVITY ANALYSIS - CASE 5 

MAX WATER USE MINIMISE ENVIRON. FINANCIAL SOCIAL INSTITUTIONAL EFFECTIVE. 
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Low priority to environmental protection 
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HIGHEST PRIORITY 

DSl/DSl/DSl/-IG/ID/CA 
DSl/DSl/DSl/-COOP/SPC 
DSl/DSl/DSl/-F/WUG 

DSl/DSl/-ID 
DSl/DSl/-COOP 

DSl/IA/IA/-CA 
DSl/IA/IA/-COOP/SPC 
DSl/IA/IA/-F/WUG 

DSl/IA/-COOP 

DSl/LIC/LIC/-CA 
DSl/LIC/LIC/-COOP/SPC 
DSl/LIC/LIC/-F/WUG 

DSl/LIC/-COOP 

TABLE B 5.7 
MOM MANAGEMENT M ODELS AND KEY EVALUTION CRITERIA 

SUMMARY OF SENSITIVITY ANALYSES 

CASE 1 CASE2 CASE3 CASE4 

MINIMISE WATER 1 NSTITUTIONAL SOCIAL 

COSTS EFFICIENCY EFFECTIVENESS ACCEPTABILITY 
-112 -102 -132 -116 

-20 -8 -26 -6 
20 42 6 68 

-16 -1 4 -26 ~ -4 
-2 6 -12 10 

158 158 170 152 
200 202 218 192 
252 264 272 252 

146 148 148 148 

158 158 180 146 
200 202 228 186 
242 254 262 236 

156 158 178 152 

CASES 

ENVIRONMENTAL 

PROTECTION 
-88 

-6 
52 

-4 
10 
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236 
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114 
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220 

120 
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6 FINANCIAL AND ECONOMIC ANALYSIS OF AL TERNATIVE MODELS 

6.1 lntroduction 

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. lf, alternatively, the funding available tor O&M decreases relative 
to the requirement, the standards of O&M will fail with serious repercussions 
tor 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 siructure. 

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 DS i 
responsible tor water distribution down to tertiary level, to other models will 
increase the operator's ability to shift the burden of costs to the benefıciaries . 

However this is difficult to quantify and projections are given showing the 
effects of different levels of revenue collection on the need tor 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. 

6.2 Financial Cost lmplications 

The consultant's estimates of annual management, operation and maintenance 
costs tor 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 DSİ projects and projects managed by locally based 
lrrigation Districts and lrrigation Co-operatives. 
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Model 

1 

2 

3 

4A 

4B 

S<ıurce Primary Secondary 

DSİ 6 DSİ 15 DSİ 25 

DSİ 6 DSİ 21 IA 20 

Dsf 6 IA 14 IA 15 

Dsf s WUG 5 WUG 7 

Dsf 11 WUG 10 WUG 12 

Models 1, 2 and 3 are based on 10,000ha area or larger. 

Model 4A for 5,000ha. Model 4B lor 2,000ha. 

Costs in US$ per ha. 

Tertiary Total Total /net 

lrrig. Area 

DSİ 40 66 107.50 

WUG 22 69 66.25 

WUG 22 57 71 .25 

WUG 22 40 50.00 

WUG 22 55 66.75 

The figures in columns 2 to 5 represent the estimated cost tor that element of 
the supply system expressed per hectare of gross projeci area. Applying an 
irrigation ratio of 80% column 6 presents the total costs per net area irrigated. 
Moving from model 1 to model 2 results in estimated savings of $21 .25/ha 
resulting alması entirely from the lower costs associated with water user 
groups having full O&M responsibility for the tertiary . system. in !his model no 
saving has been shown tor splitting responsibility for primary and secondary 
systems between two organisations. 

Moving from model 2 to model 3 in which the lrrigation Authority has 
responsibility for both primary and secondary systems results in a further 
saving of $15 per hectare. This is the least cost model tor 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 ali 
the canal supply works. 

The significance of these savings tor the whole GAP irrigation development is 
shown in Table 86.1 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 proıections are based on present available dala assuming that the 
"'ıhole potential irrigation area will have been developed by 2015. The table 
alsa divides the total area into that for large schemes, schemes between 
2.000ha and 5,000ha and schemes of less than 2,000ha. 

Four scenarios have been considered, described as A, B, C and O. Scenarios 
A. B and C are equivalent to models 1, 2 and 3 listed above. Scenario D 
e;ncompasses model C for larger schemes and modsls 4A and 4b for the small 
and 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 
:xcept in respect of Scenario A. However in 1997 moving from Scenario A to 
Scenario B is estımated to result in saving of some US$4.5 million/annum. This 
increases to almost US$30 million/annum by 2015. 
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Year 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

Table 86.1 : Annual Cosl of Management and O&M of GAP lrrlgatlon Schemes 

Under Allern:ılive MOM Model Scenarios (1994-2015) 

Cumulalive Distrlbulion of Cumilalive Net Area Total GAP Area Annual Manııgement and O&M Cost 

Net lrrigalion Over Between Un der Under Alternııtlve MOM Model Scenarlos ($US/annum) 

Area (ha) 5000 ha 2000 - 5000 ha 2000 h:ı A B c o 

76520 70000 1660 4860 8225900 6599850 5452050 5404625 

125320 113000 7460 4860 13471900 10808850 8929050 8758375 

169320 156000 7460 5860 18201900 14603850 12064050 11890875 

213120 196000 11260 5860 22910400 18381600 15184800 14930875 

248120 231000 11260 5860 26672900 21400350 17678550 17424625 

278120 261000 11260 5860 29897900 23987850 19816050 19562125 

308280 291000 11260 6020 33140100 26589150 21964950 21710625 

342880 321000 14260 7620 36859600 29573400 24430200 24108125 

372880 351000 14260 7620 40084600 32160900 26567700 26245625 

414980 391000 16360 7620 44610350 35792025 29567325 29200625 

464980 441000 16360 7620 49985350 40104525 33129825 32763125 

538380 511000 18960 8420 57875850 46435275 38359575 37935625 

622180 591000 21160 10020 66884350 53663025 44330325 43855625 

704180 671000 23160 10020 75699350 60735525 50172825 49655625 

794180 761000 23160 10020 85374350 68498025 56585325 56068125 

884180 851000 23160 10020 95049350 76260525 62997825 62480625 

975130 941000 23160 10970 104826475 84104963 69478013 68958438 

1075130 1041000 23160 10970 115576475 92729963 76603013 76083438 

1175130 1141000 23160 10970 126326475 101354963 83728013 83208438 

1265130 1231000 23160 10970 136001475 109117463 90140513 89620938 

1345130 1311000 23160 10970 144601475 116017463 95840513 95320938 

1411130 1371000 29160 10970 151696475 121709963 100543013 99695938 
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The cost saving in moving from Scenario 8 ta 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 ta Scenario D is estimated to result in cost saving of 
US$250,000/annum in 1997 increasing ta $640,000/annum by 2015. The most 
main feature is that moving from Scenario A ta B and !hen to C produces very 
sign ifıcant cost savings, a further move ta Scenario D has only limited 
additional savings. 

Transferring responsibility tor tertiary management ta 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 fu ll 
development. Furthermore, since the beneficiaries are then fully responsible tor 
meeting the tertiary costs, the direct cost ta 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 govemment of 45%. 

Table 86.2 presents the net costs that Government has to bear under each 
scenario, the differences between figures in the two tables representing the 
costs bome directly by benefic iaries under the alternative models. For 1997 the 
estimated cost to Govemment under Scenario 8 would be US$ 12.5 
million/annum compared with US$ 22.9 million/annum under Scenario A , 
representing a cost saving of USS10.4 million/annum. 8y 2015 !his saving 
would increase ta US$ 68.8 million/annum. 

The saving in Government expenditure in moving from Scenario B ta 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 O does resul! in further such 
shifts as a consequence of transferring responsibility far primary and 
secondary cana! management to water user groups in small schemes. For 
1997 the shift of cost burden from Govemment to beneficiaries is US$0. 33 
million/annum increasing to US$0.74 million/annum by 2015. 
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The fınancial effects of moving from Scenario A to Scenario O far 1997 and 
2015 are summarised as follows: 

Scenario Total O&M "Cost Cost to Govt. Margınal Cost Saving Moving to !his Scenario 

US$ mi!Vannum USS mi!Vannum 
Cosı saving Costs to Users Saving to Govt 

USS milVannum USS milVannum USS mi!Vannum 

1997 costs 

A 22.91 22.91 -
B 18.38 12.52 4.53 5.86 10.39 
c 15.18 9.32 3.20 3.20 

o 14.93 8.74 0.25 0.33 0.58 

2015 costs 

A 151.70 151 .70 

B 121.71 82.90 29.99 38.81 68.80 

c 100.54 61 .74 21.17 21 .17 
o 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 
Government. Although !here are slight variations over !he period the 
approximate sources of !his saving in percentage terms are as follows: 

!tem Cost Saving % Cost transferred Total Saving to Govt as 

to WUG % o/o of Scenario A 

WUGs taking tertiartes 20 25 45 

IA taking primary/secondanes 14 o 14 
WUGs taking prtmary/secondartes 1 1 1 
Total 35 26 50 

The largest saving to Government, about 75%, arises from water user groups 
taking over responsibility for tertiary canal systems. Most of the remaining 
savings resul! from the transfer of responsibility for primary and secondary 
systems from DSİ ta an lrrigation Authority. Only a very small saving is 
achieved by transfer of responsibility tor the primary and secondary systems of 
small schemes ta water user groups. This is due to the facı that the area 
involved is only a relatively minor part of the total projected development area 
of the GAP region. Therefore based on a fınancial criterion the top priority 
should be for widespread transfer of responsibility tor tertiary systems to 
effective water user groups. 
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Table 86.2 : Annual Cost to Government of Management 
of GAP lrrigation Schemes 

Under Alternative MOM Model Scenarios 

Cost (US$/annum) Under Scenario : 
Year A B c 
1994 8225900 4495550 3347750 
1995 13471900 7362550 5482750 
1996 18201900 9947550 7407750 
1997 22910400 12520800 9324000 
1998 26672900 14577050 10855250 
1999 29897900 16339550 12167750 
2000 33140100 18111450 13487250 
2001 36859600 20144200 15001000 
2002 40084600 21906700 16313500 
2003 44610350 24380075 18155375 
2004 49985350 27317575 20342875 
2005 57875850 31629825 23554125 
2006 66884350 36553075 27220375 
2007 75699350 41370575 30807875 
2008 85374350 46658075 34745375 
2009 95049350 51945575 38682875 
2010 104826475 57288888 42661938 
2011 115576475 63163888 47036938 
2012 126326475 69038888 51411938 
2013 136001475 74326388 55349438 
2014 144601475 79026388 58849438 
2015 151696475 82903888 61736938 

Table 86.3 : Annual Cost to Users of Management 
of GAP lrrigation Schemes 

Under Alternative MOM Model Scenarios 

o 
3141775 
5066525 
6961525 
8740025 

10271275 
11583775 
12898475 
14255475 
15567975 
17333725 
19521225 
22614225 
26152725 
29667725 
33605225 
37542725 
41493288 
45868288 
50243288 
54180788 
57680788 
60350788 

Cost (US$/annum) Under Scenario : 
Year A B c o 
1994 o 2104300 2104300 2262850 
1995 o 3446300 3446300 3691850 
1996 o 4656300 4656300 4929350 
1997 o 5860800 5860800 6190850 
1998 o 6823300 6823300 7153350 
1999 o 7648300 7648300 7978350 
2000 o 8477700 8477700 8812150 
2001 o 9429200 9429200 9852650 
2002 o 10254200 10254200 10677650 
2003 o 11411950 11411950 11 866900 
2004 o 12786950 12786950 13241900 
2005 o 14805450 14805450 45321400 
2006 o 17109950 17109950 17702900 
2007 o 19364950 19364950 19987900 
2008 o 21839950 21839950 22462900 
2009 o 24314950 24314950 24937900 
2010 o 26816075 26816075 27465150 
2011 o 29566075 29566075 30215150 
2012 o 32316075 32316075 32965150 
2013 o 34791075 34791075 35440150 
2014 o 36991075 36991075 37640150 
2015 o 38806075 38806075 39545150 
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6.3 Projections of Financial lmplications ta Government 

While the foregoing shows the projected gross cost to Government of 
alternative model scenarios, a major focus in the Jong term should be on the 
net cost to Government. This involves applying assumptions regarding revenue 
collection to the gross cost fıgures already discussed. 

it is likely !hat where water is distributed ta Water User Groups by an lrrigation 
Authority, as in Scenarios 8, C and O, the Jevel of revenue collection would be 
higher than where DSI supplies water direct to farmers. At !his 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, C and O 

Optimistic Assumption 12% of users' 15% of users' 
incremental inceme. incremental inceme less 

cost of user group O&M 

Middle Assumption: 6% of users' 7.5% of users' 
incremental inceme incremental inceme less 

cost of user group O&M 

Pessimistic 2% of users' 3% of user's incremental 
Assumption: incremental inceme income less cost of user 

group O&M 

While these assumptions provide a sound range far the likely future outcome, 
it could be argued !hat !hey are generous with respect of Scenario A since a 
commercially oriented lrrigation Authority is likely to pursue revenue more 
vigorously than DSI and it is easier ta collect from water user groups than from 
individual farmers. Nevertheless the results show that with these assumptions 
Scenario A is fınancially unattractive. 

Table 86.3 presents the projected management, operation and maintenance 
costs which will be bome directıy by water user groups. This is calculated by 
combining the projected areas under irrigation with the WUG costs given in 
section 6.2. 

Tables 86.4 to 86.6 present the projections of revenue which will be collected 
by DSİ and/or an lrrigation Authority from water user groups. The first column 
shows the projection of the net incremental benefıts , except tor water charges, 
which may accrue to the users. The per hectare unit benefits are based on 
farm budgets assuming US$ 500 in the fırst year of irrigation up to US$ 1, 11 O 
by year 6. The projected revenues under the different scenarios were 
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calculated tor each assumption based on the assumed level of revenue taking 
into account farmers' incremental benefıts and the costs borne directly by the 
water user groups. The main feature of Tables 86.4 to 86.6 is the large 
differences in revenue between each assumption. However at present there is 
no available dala to suggest that the range of assumptions should be 
narrowed. 

Tables 86.7 to 86.9 summarise the net cost to Government of the four model 
scenarios. These fıgures are calculated by subtracting the revenues estimated 
in tables 86.4 to 86.6 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 86.7 to 86.9. The fırst is that the net 
cost to Govemment will be sensitive to the level of revenue collection. The 
second, perhaps more signifıcant, conclusion is that tor 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 8 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 O. 8y 2015 Scenario A achieves a surplus of 
US$24.2 million/annum compared w ith US$98.1 million/annum under Scenario 
8, US$1 19.3 under Scenario C and US$ 119.9 million/annum under Scenario 
D. Hence the main fınancial benefıt arises from moving from scenario A to 
Scenario 8 , and from the further move to Scenario C . There is only a very 
small improvement to the financial position in moving from Scenario c to 
Scenario O. 

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 fınancial situation moving from 
Scenario A to Scenario 8, with further improvement from Scenario B to 
Scenario C and only a slight improvement from Scenario C to Scenario D. 

Under the m iddle assumption, the net cost to Government in 1997 is US$ 12.2 
million/annum under Scenario A, US$5.1 million/annum under Scenario 8, 
US$1 .9 million/annum under Scenario C and US$1 .6 million/annum under 
Scenario O. By 2015 the per annum fıgures under Scenarios A, 8 , C and O 
are US$ 63. 8 million defıci t, US$ 11.8 million defıcit, 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 tor Scenario A. This cost falls to US$ 12.5 million/annum 
under Scenario 8, to US$ 9.3 million/annum under Scenario C and US$ 8.7 
million/annum under Scenario D. 8y 2015 the per annum fıgures under 
scenarios A, 8. C and O are defıcits of US$ 122.4 million, US$ 77.7 million, 
US$ 56.6 million and US$ 55.9 million respectively. 
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Table 86.4 : Revenue Collectlon Projectlon : 
Assumptions Under Alternatlve MOM Scenarlos 

Farmers' Net Revenue (US$/annum) Under Scenario : 
Year iner. Benefit 

(US$/annum) A B c o 
1994 38260000 . 4591200 3634700 3634700 3476150 
1995 81790000 9814800 8822200 8822200 8576650 
1996 135120000 16214400 15611700 15611700 15338650 
1997 1m45150 21329419 20800974 20800974 20470924 
1998 226407240 27168869 27137786 27137786 26807736 
1999 266743600 32009232 32363240 32363240 32033190 
2000 302625400 36315048 36916110 36916110 36581660 
2001 339061600 40687392 41430040 41430040 41006590 
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 117931890 
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 86.5 : Revenue Collectlon Projeciion : 
Mlddle Assumptlons Under Alternatlve MOM Scenarlos 

Farmers' Net Revenue (US$/annum) Under Scenario : 

Year iner. Benefit 
(US$/annum) A B c D 

1994 38260000 2295600 765200 765200 606650 
1995 81790000 4907400 2687950 2687950 2442400 
1996 135120000 8107200 54moo 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 55500950 

2013 1283579350 77014761 61477376 61477376 60828301 

2014 1380441650 82826499 66542049 66542049 65892974 

2015 1465643000 87938580 71117150 71117150 70378075 
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Table 86.6 : Re venue Collection Projection : 
Pesslmistic Ass umptions Under Alternative MOM Scenarios 

Farmers' Net Revenue (US$/annum) Under Scenario : 

Ye ar iner. Benefit 
(US$/annum) A B c D 

1994 38260000 765200 o o o 
1995 81790000 1635800 o o o 
1996 135120000 2702400 o o o 
1997 177745160 3554303 o o o 
1998 226407240 4528145 o o o 
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 86.7: Projection of Net Cost to Government of lrrigatlon Management and O&M 
Optlmistic Assumption • Under Alternatlve MOM Scena rlos 

Net Cost (US$/annum) Under Scenario : 

Year 
A B c o 

1994 3634700 860850 ·286950 .334375 
1995 3657100 -145 9650 -3339450 -3510125 
1996 1987500 -5664150 ·8203950 ·8377125 
1997 1580981 -82 80174 ·1 1 47 6974 ·11730899 
1998 495969 ·1 2560736 -1 6282536 -16536461 
1999 -2111332 ·16023690 -20195490 -2044941 5 
2000 -3174948 ·18804660 -23428860 -23683185 
2001 -3827792 -21285840 -26429040 ·2675111 5 
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 

201 0 -11 491157 -61292078 ·75919028 -76438603 

201 1 -13192465 -68231213 -84358163 ·84877738 

2012 -15219285 -75577238 -93204188 -93723763 

2013 -18028047 -83419440 -102396390 ·102915965 

201 4 -21051523 -9 1048785 ·111225735 -117745310 

2015 -24180685 -98136488 -119303438 ·11 995051 3 
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Table 86.8 : Projection of Net Cost to Government of l rrlgatlon Management and O &M 
Middle Assumption - Under Alternatlve MOM Scenarios 

Net Cost (US$/annum) Under Scenario : 
Year 

A B c D 
1994 5930300 3730350 2582550 2535 125 
1995 8564500 4674600 2794800 2624125 
19 96 10094700 4469850 1930050 1756875 
1997 12245690 5050713 1853913 159998 8 
1998 13088466 441 9807 698007 444082 
1999 13893284 3982080 -189720 -44364 5 
2000 14982576 3892245 -731955 -986280 
2001 1651 5904 4143780 -999420 -1321495 
2002 17651980 4120125 -1473075 -1 7 9515 0 
2003 19755513 4723479 -1501221 -1867921 
2004 22359579 5572311 -1402389 -1769089 
2005 26476878 7186560 -889140 -1 3 13090 
2006 30907312 8691728 -640973 -11 15673 
2007 34660028 9436373 -1126328 -1643528 
2008 38817338 10301760 -1610940 -2128140 
2009 42797678 10945935 -2316765 -283 3965 
2010 46667659 11406443 -3220508 -3740083 
2011 51192005 12249375 -3877575 -4397150 
20 12 55553595 12888863 -4738088 -525 7663 
20 13 58986714 12849011 -6127939 -6647514 
2014 61n4976 12484339 -769261 1 -8212186 
2015 63757895 11786738 -9380213 -10027288 

Table 86.9 : Projection of Net Cost to Government of lrrlgatlon Management and O&M 
Pesslmist ic Assumption - Under Alternatlve 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 6961525 
1997 19355497 12520800 932 4000 8740025 
1998 22144755 14577050 10855250 10271275 
1999 24563028 15985542 11813742 11559817 
2000 27087592 17510388 12886188 12631863 
2001 30078368 19401552 14258352 13936277 
2002 32607060 20944590 15351390 15029315 
2003 36325404 23364607 17139907 16773207 
2004 40776760 26291639 19316939 18950239 
2005 47409526 30735789 22660089 22236139 
2006 54892004 35674506 26341806 258671 0 6 
2007 62019576 40215864 29653164 29135964 
2008 69855346 45219519 33306819 327896 19 
2009 77632126 50134689 36871989 36354 789 
2010 85440203 55025555 40398605 3987 9 030 
2011 94114985 60537728 44410778 4389 1203 
2012 102735515 65968523 48341573 47821 998 
2013 110329888 70610082 51633132 5111 3557 
201 4 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 laken 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 tor ali 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 laken to be 15% higher than their market prices. The 
farm budgets suggest !hat input costs represent approximately 40% of the 
gross product financial value. This figure combined with the above shadow 
prices tor inputs and outputs results in an economic value of agricultural 
benefits of around 75% of !hat calculated using market prices. 

The farm budgets alsa 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 laken 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, saoo 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 lrrigation 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 tor 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 !hey 
have been expressed in US$. This is because the financial dallar costs are 
proxies for TL costs based on the prevailing rate of exchange. 

A difficulty with any current economic analysis tor GAP irrigation projects is the 
decide which costs should be considered as sunk costs and not included in the 
calculations. This is straight forward far 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 far a series of sunk cost assumptions. The average implementation 
period has been laken as 17 years and the cost build up has been based on a 
typical pattern of increasing annual cost until a peak is reached before 
expenditure reduces as completion approaches. 
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6.5 The Effect of Alternative Models on lnternal Rate of Return 

When considering the effect of a ltematıve models on the intemal rate of retum, 
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 tor 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 86.1 O summarises the results of the internal rate of return calculations. it 
can be seen from the fırst line of the table that, when ali 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 retum 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 retum shown in the fırst line of Table 86.10 are much lower than 
those in the Master Plan since they include ali 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 sign ifıcant effect on the IRR. Considering the first eight years 
costs as sunk is elese to the Master Plan average sunk cost assumption. it 
can be seen that this assumption of sunk costs results in an overall average 
rate of retum of between 5.48% and 6.10% for the dıfferent models However 
tor most of the irrigated area the additional rate of retum tor the most efficient 
model is under 0.4%. Hence it is concluded that the effect of alternative 
management models on the rate of return due to O&M cost savings is very 
limited. This is a feature of the whole of Table 86.10 and arises mainly 
because the O&M costs are relatively low compared with investment costs and 
benefıts. 
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Table 86.10 : lnternal Rate of Return of Typical GAP lrrigation Schemes Under Alternative MOM Models : 

No Sunk Costs 

First 5 Years lnvestment Costs Sunk 

First 8 Years lnvestment Costs Sunk 

First 12 Years lnvestment Costs Sunk 

No Sunk Cosls 

Flrst 5 Yeors lnvestment Costs Sunk 

First 8 Years lnvestment Costs Sunk 

First 12 Years lnvestment Costs Sunk 

No Sunk Costs 

First 5 Years lnvestment Costs Sunk 

Flrst 8 Years lnvestment Costs Sunk 

Benefit Levels, and Alternative Sunk Costs 

2.53 

3.66 

5.48 

12.63 

3.01 

4.21 

6.10 

13.65 

3.46 

4.71 

6.69 

2.72 

3.87 

5.72 

13.05 

3.18 

4.40 

6.63 

14.04 

3.62 

4.89 

6.90 

2.83 

4.00 

5.87 

13.31 

3.29 

4.52 

6.47 

14.29 

3.72 

5.00 

7.04 

3.01 

4.20 

6.10 

13.71 

3.45 

4.70 

6.69 

14.67 

3.87 

5.17 

7.24 

First 12 Years lnvestment Costs Sunk 14.61 14.98 15.22 15.58 

No Sunk Costs 

Flrst 5 Years lnvestmenl Costs Sunk 

Flrsl 8 Years lnvestment Costs Sunk 

Flrsl 12 Years lnvestment Costs Sunk 

No Sunk Costs 

Flrst 36% of lnvestmant Costs Sunk 

No Sunk Costs 

First 36% of lnvestment Costs Sunk 

3.87 4.02 4.11 4.25 

5.17 5.34 5.45 5.61 

7.24 7.44 7.57 7.76 

15.52 15.87 16.10 16.45 

c~'tP> A@icas~2.if~ :~::: cınt$,a {~ ?case 4a 

3.15 3.38 3.53 3.76 

6.46 6.77 6.96 7.26 

4.35 

7.99 
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4.56 

8.27 

4.69 

8.44 

4.89 

8.71 

' 

2.87 

4.04 

5.91 

13.39 

3.32 

4.56 

6.52 

14.36 

Case4b 

3.75 

5.03 

7.08 

15.29 

Case4b 

4 .14 

5.48 

7.61 

16.17 

Case4b 

3.57 

7.02 

4.73 

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 
86.1 O, 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 tor different 
models and the conclusions regarding model selection remain unchanged. This 
is alsa true for a sensitivity analysis on lhe shadow prices used in the earlier 
calculations. 

Despite the limited effect that different O&M costs have on the IRR, it does not 
tollow that the IRR is insensitive to the selection of the optimum model. An 
even more important feature than O&M cost saving is the effıcient delivery of 
water. This will have İ'NO benefıts. Firstly efficient delivery should result in a 
given volume of water being able ta irrigate the greatest area. However the 
effect of this may not occur tor several years by which time the discounted 
value of lhe benefit would be very small. Therefore the second benefıt, timely 
delivery, is the more relevant measure tor IRR calculation. Tımely delivery 
results in maximum crop yields while poor delivery timing will cause reduced 
yields. 

The second, third and fourth sections of Table 86.1 O show the effect on the 
IRR of increasing agricultural productivity by 5%, 10% and 15% respectively. i t 
can be seen that the effect on the IRR is considerably greater !han 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 effıcient 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 ta 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 far 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. lf this is accepted, then the retum from model 3 would 
be considerably higher than that from models 1 and 2 as is indicated in Table 
86.10. 

The choice between models 3 and 4A or 48, where one of the latter is 
applicable, should include a judgement of the probable comparative achievable 
water delivery between an lrrigation 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. lf 
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this is reduced the IRR will increase. The last two sections of table 86.10 show 
the effect on IRR of reducing the implementation period from 17 to 8 years. 
For the base case where !here are no sunk costs the average of the fıve cases 
IRR increases from 2.79% to 3.48%. Where the fırst 36% of investment costs 
are considered as sunk costs, the average of the fıve 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 fıgures 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 vafid 
unless there is a large change in relative O&M costs. 

it is concluded that !here is a positive effect on the IRR of the GAP irrigation 
systems as a resul! oi a move from modei 1, with DSİ controlling 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 Uset Groups 
would also further reduce costs. However for !his latter case the effect on IRR 
would depend on the comparative effıc iency fer water delivery between an 
lrrigation Authority and Water User Groups. 
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7 THE RECOMMENDED MODEL 

7.1 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 specifıcally addressed by the model include: 

lnstitutional 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 !hat provide technical 
support and advisory services. 

Organisational Arrangements describing more specifıcally the 
responsibilities and accountabilities of main entities and the 
communication and coordination links between !hem. 

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 far agency staff and farmers. 

Performance Monitoring and Evaluation system which provides 
feedback and allows modifıcation 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 !hat will achieve optimum utilisation of invested resources to realise the 
ful! agricultural potential of the GAP region. The fırst step in !his strategy is to 
design a management system !hat most effectively meets the major objectives 
and criteria described in preceding chapters. Subsequent steps involve: testing 
the model concepts in representative fıeld trials; reviewing and modifying the 
model following the field trials; developing appropriate transitional 

8116 



SECTION B 

arrangements for application of the model elsewhere in the GAP region; 
implementing the model throughout the region. 

The proposed lnstitutional Framework for the MOM Model is illustrated in 
Figure 87.1 . 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. 

lrrigated 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 far 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 alsa 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 obsolete 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. 

7.2 Proposed lnstitutional Framework 

7.2.1 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 inler 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 tor operating agencies 
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Wıthin the agricultural sector national government functions are directed 
towards developing overall agricultural policies !hat 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 
!hat farmers can receive crop inputs, advisory and marketing services by the 
most appropriate public ar 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 
signifıcant 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. 

7.2.2 The Regional and Provincial Level 

The MOM Management Model comprises the core of the lnstitutional 
Framework illustrated in Figure 87.1. The primary element of the management 
model consists of three principle components: the Farmer Groups, the 
lrrigation System Operating Body and the Supplier of 8ulk Water, each with its 
distinct function and organisational 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 lrrigation 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 defınition of the 
number of such delivery points nor the size of the Farmer Groups; these will 
vary with the particular confıguration 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 fer each level or layer in the overall management 
structure. 

The responsibility of the third core component, the Supplier of Bulk Water, is 
similar to that of the lrrigation System Operating Body. it is responsible for 
supplying water, at one or more defineci points, in accordance with an agreed 
policy. The signifıcant distinction is that it operates at the national level rather 
than the regional, river basin or scheme level of the lrrigation System 
Operating 8ody. As well as meeting the agreed demands of perhaps several 
lrrigation System Operating 8odies, the Bulk Supplier must plan integrated 
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water resources development at the national and international scale to meet 
national policy goals and to satisfy both national fıscal constraints and 
environmental protection requirements. There are thus almost certain to be 
conflicts of interest qetween 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 lrrigation System Operating 
8ody 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 !here 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 8ulk 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 lrrigation System Operating 8ody 
and the Farmer Groups from taking responsibility at their respective levels far 
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 far the supply of water and 
will be closely related to the issue of water management at the system 
operatıon and farm levels. 

in addition to the three core components, there is a further component shown 
on Figure 87.1 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 
defineci both institutionally and organisationally. They do not however form 
part of the MOM Management Model, as defineci, tor 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 !hat by its nature will be institutionally less 
well defineci . The involvement of the private sector in the overall coordination 
role is seen as important as a means of providing a forma! 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 tor such activities as 
planning and performance monitoring and evaluation and planning. 

7.2.3 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 tor the GAP Region ever the next two decades. 

A coordinating body bringing together the main organisations involved in 
irrigation development is required to provide advice and guıdance to the GAP 
Administration, to enable it to betler 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 title: GAP Co-ordination and 
Advisory Council on lrrigation Development - GAPCACID, would comprise 
representatives from the following sectors and official bodies: 

Secondary Canal Management Committees or a federation of SCMCs 
Jrrigation System Operating Body (lrrigation Authority) 
Supplier of Bulk Water (DSİ) 
Regional Directorate representatives of DSİ , Ministry of Agriculture, 
and other Regional Directorates and Research bodies 
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Representatives from Private Sector Bodies. 
Provincial Governors or their representatıves. 
Universities 

This would provide a formal channel through which farmers' concerns and 
ideas could be channelled through the GAPCACI D 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 !he SCMCs and !he WUGs in !he 
important function of informing !he 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 st;ucture of 
GAPCACID: 

Executive 
Cormıittee (3) 

SCMCs 
llUG 

GA P R DA 
GAP RDA CChairman) 1 
SCMC 1 each zone 
Operating Body 1 

G A P C A C 1 O Bulk Suppl ier 1 
Counci l 40 members Capprox) OSİ,MARA,GORS , Forests 4 

Provincial Governors 8 
Universities 3 
Private Sector 3 

I rrigation System Suppl ier of 
Operating Body Bulk Water 

7.2.4 Supplier of Bulk Water 

Management of the major water sources and provisıon of water supply in bulk 
at supply points into the various irrigation systems are the primary 
responsibılities of !he Supplier of Bulk Water DSİ already undertakes these 
and would continue to do so as one of the principal core bodies in the model. 
Freed from the additional responsibilities of water conveyance and local 
distribution DSİ would thus be able to focus its activities on !he integrated 
planning of water resource development and management on the broad scale. 

The major 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 ali authorised users 

setting and collection of appropriate water charges for water supplied 
in bulk 

establishing level of service agreements with lrrigation System 
operating Bodies and other bulk users 

participation asa member of GAPCACID 

liaison with ali other public and private bodies in long term planning 

Further details of the role and organisation of DSİ as the bulk supplier are 
given in 7.3. 

7.2.5 lrrigation 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 lrrigation 
System Operating Body termed the lrrigation 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 eften 
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 satisfıed. 

The main roles of the IA are as follows: 

operate main and secondary cana! 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 w ith DSİ for supply of bulk water in accordance with the level of 
service agreement 

enler level of service agreements with WUGs 

pay DSİ 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. 

7.2 .6 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 acı 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 WUGs is to: 

receive water from the lrrigation System Operating Body in accordance 
with its level of service agreement 

distribute water equitably among ali 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 w here 
appropriate. 

Further details of the role of WUGs, their formation and how they are 
organised to undertake this role are given in 7.5. 

7.2.7 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, WUGs 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) Mınistry of Agriculture and Rural Affairs 

Through its various General Directorates and other departments MARA would 
provide the following services: 

extension services and training to farmers and WUGs in matters of 
agronomy, irrigation technology, on-farm water handling and drainage 

undertake programmes of planı production, livestock improvement and 
integrated agricultural development 

undertake land consolidation works 

carry aut research on crops, irrigation techniques and drainage aspects 

provide technical inputs to crop production 
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participate in the GAPCACID 

assist farmers with process to form Water User Groups. 

(b) General Directorate of State Hydraulic Works (DSİ) 

The role of DSİ as a support agency (as distinct from a bulk water supplier) is 
as follows: 

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 er WUGs on a 
contract basis 

provide consultancy services to IA and WUGs for long term planning of 
their systems 

participate in the GAPCACID . . 

(c) General Directorate of Rural Services 

GDRS 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 

(d) Ministry of Forestry 

lnvolvement 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 bodies with role as follows: 

trial and develop tree species fer 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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7.2.8 Universities 

The universities are the major centres of education tor many professional and 
technical staff of agencies who work in the region. The universities are alsa 
important centres tor fundamental scientific research into matters concerning 
soil and water use, agricultural crops, engineering, environmental and other 
issues. Continued work in these fields is vital tor 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. 

7.2.9 Private Sector 

7.2.10 

Various private sector bodies are involved with irrigation and agriculture at 
present although !hey 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 mest 
farmers nationwide. The role of the private sector is certain to increase rapidly 
in the region to meet the expanding needs of farmers tor 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 alsa 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 
GAPCACI D Such representation should include the Union of Chambers of 
Agriculture, farm inpuUirrigation 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 ecre bodies and the support agencies, 
which are directly involved with irrigated agriculture, 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 
?~vel?pment pro~ramme. Far example as additional areas are brought under 
ırrıgatıon !here wıll be considerable movement of people as additional workers 
arrive for employment on farms and the support industries that are created. 
This will bring pressure far increase in a range of Government services not 
directıy 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. Ta 
ensure that this link is formalised each Provincial Co-ordinating Committee 
should be represented on GAPCACID. 

7.3 The Supplier of Bulk Water 

7.3.1 Role and Function of DSİ 

Management of the major water sourcss and provision of •vater supply in bulk 
at supply points into the various irrigation systems are the primary 
responsibilities of the Supplier of Bulk Water. DSİ 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. DSİ could then focus its activities on the integrated planning of 
water resource development and management on the broad scale taking inle 
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. 

DSİ 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 !hat !hey provide the required levels 
of service under all operating conditions 

The major roles of the DS İ as the Supplier of Bulk Water are: 

management of the control and use of river systems so as to ensure 
the sustainability 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 lrrigation 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. 

7.3.2 Organisational Arrangements 

The organisational · arrangements tor DSİ 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 DSİ Regional Directorate through the O&M sub directorate. 
ReseNoir operating staff would have the availability of technical and support 
sections. A typical organisation chart showing the relationship of the storage 
management unit ta other DSİ units and customer bodies is as follows: 

DSİ Regional Director 

DSİ O&M Sect ion Director 

DSİ Headworks O&M Staff DSİ Admin Support DSİ Technical Support 

lrrig Authority 

IA.IGs WGs 
Large Schemes Smal l Schemes 

7.4 The lrrigation System Operating Body 

7.4.1 Role and Function of !he lrrigation Authority 

The creation of an lrrigation Authority (IA) is the recommended sub model tor 
the lrrigation System Operator core component of the MOM Management 
Model. The proposed IA will lake 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 selling it to 
Water User Groups (WUGs). Coordination and communication with !he 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 DSf. 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 
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services to a defıned customer group. This would alsa 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. 

7.4.2 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: 

OPERATIONS MAINTENANCE 

MAiN BOARD 

PLANN 1 NG & COMl1ERC !Al 
PROJECTS 

AOMIN. 
SERVICES 

The IA would be governed by a part-time management board responsible tor 
overall policy direction, setting operational goals, financial planning, long term 
planning and monitoring overall physical and fınancial 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 IA (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 
Schedule water on a day-to-day basis 
Liaise with WUGs (through Secondary Canal Committee where 
established) 
Liaise with DSİ 
Water metering 
Enler 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 Cimal Technicians 
Watermasters tor each Secondary Canal 
Water Schedular/Data Manager 

(b) Maintenance 

Maintain primary and secondary canals and pipelines 
Regular inspections and reports 
Plan maintenance programme 
Organise maintenance of primary and secondary canals by direct 
labour or contract 
Develop maintenance standards and guidelines tor WUGs. 

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, ete 
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 major repairs 
Projeci Management 
Performance evaluation 
Quality Assurance. 

This department to be staffed by: 

Manager, Planning and Projects 
Research staff (agronomist, sociologist, engineer) 
Hydrologists and Computer modellers 
Planning engineers 
Design engineers 
Design technicians 
Projeci managers. 
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(d) Commercial Department 

Company Law 
Rules and Regulations 
Legal advice to Operations on Service Level Agreements (SLAs) 
Contracts Service and Secretariat 
Fee collection 
Payments to DSİ, other suppliers and contractors. 

This department to be statfed by: 

Commercial Manager 
Company Lawyer 
Contracts Engineer 
Accountants 
Billing clerks 
Fee collection agents. 

(e) Administrative Services 

Personnel 
Training 
Office maintenance 
Travel services 
Library services 
Post and telephones 
Computer support. 

This department to be statfed by: 

Administration Manager 
Personnel Manager 
Training Manager 
Library Manager 
Post Supervisor. 

7.5 Farmer Groups 

7.5.1 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: 

receive water at the tertiary level from the lrrigation System Operating 
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Body (DSİ initially until an lrrigation 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 tor the bulk water received 
undertake the necessary maintenance work on the tertiary irrigation 
and drainage infrastructure, or make arrangements and pay tor the 
work to be carried out by other means 
undertake and pay for improvements to the tertiary system as required 
liaise and negotiate w ith supply and support organisations in the 
interests of members 
participate in the Secondary Canal Management Committee to 
safeguard the inte rests of WUGs lor 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 l he tertiary irrigation syslem so that lhe interests of 
the members are met in a way which is equitable lo ali concerned. To ensure 
!hat these objectives are achieved the farmers must tirsi 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 entorced, in the 
main, at lhe loca! level, wilh recourse to a higher level of adjudicalion only as a 
lası resort. 

Each WUG will, by the production of its own constitution, be able to reflect the 
differing needs of the irrigating community and lake into accounl any special 
circumstances or conditions in the locality. 

The conslilulion will set out the method of democralic eleclion of office-bearers 
on a regular basis. it will also set out how the financial aspects of operaling a 
WUG will be conlrolled and how the annual accounls will be audiled tor 
presenlation at an annual general meeling. in addition, it will describe the 
procedures for !he expenditure of WUG funds for capilal purposes, running 
expenses, and the level of paid staff needed to carry oul operations. it will a lso 
establish lhe procedures tor selting water charges for members and the 
method and liming of paymenl and collection of the charges. 

Finally, as a means of responding to changes in circumsıances and operating 
conditions, the constitution must contain provisions and mechanisms tor revis
ing and changing lhe 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 tor undertaking these roles and functions, the WUGs must expect to 
receive some benefıts from their involvement. it is recognised !hat 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 lrrigation System 
Operating Body either individually or in conjunction with other WUGs, 
tor the supply, timing and pricing of bulk irrigation water, to create an 
equitable customer/supplier commercial relationship between the two 
bodies. 

in return tor 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 ali in some cases) such as collection of water fees and 
management, operations and maintenance of tertiary irrigation systems. 
lmplementation of appropriate local management by WUGs will provide a 
sound base tor ensuring the well-being of present schemes and future long
term sustainability of ali irrigation schemes. 

7.5.2. 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 Şanlıurfa Workshop was that formation of WUGs having greater level of 
direct involvement !han at present is desirable for the GAP region . There is a 
clear perception that this will lead to betler 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 !here 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 !he design and planning of the schemes for 
which !hey are to assume responsibility for management, operations and 
maintenance at the tertiary level. Also of importance is !he creation of a 
customer and supplier relationship regarding irrigation water supply between 
the users (farmers) and the supplier (DSİ or an lrrigation Authority). 

(b) Rationale 

The rationale behind the formation of WUGs is !hat farmers have to be 
persuaded of the benefıts of self-organisation, the benefıts !hey are going to 
receive, and the need for them to be managers of the commodity, water, which 
will produce those benefıts . 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 format ion of WUGs it will be necessary to place trained 
organisers in those areas which will receive water ta acı as catalysts w ithin 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 !hen be able to lead farmers through !he 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 operation and 
management of !he group. They should remain impartial throughout the group 
formation process by bringing together afi 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 !he types of 
irrigat ion system proposed for !he 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 !hey are formed. 
This is essentially a bottom-up approach where the role of those assisting with 
group formation is to guide farmers rather !han 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 lenger term the 
responsibility for the group formation process will need to be institutionalised 
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and MARA appears to be the mest 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 ever the process after the Pilot stage. 

Preparation of Group Formation officers for their task will require a 
considerable training input and ongoing co-ordinated support from a range of 
existing institutions. 

7.5.3. Organisational Arrangements 

The consultants propose that group formation work begins in the selected Pilot 
Areas. This would involve the recruitment of up to 8 GFOs who would be 
supervised by a Group Formation Coordinator (GFC) with support and training 
assistance given by a Group Formation Adviser (GFA). Before being located 
in the areas where they will operate, the GFOs wou ld be given initial training 
through an induction course. This would be reinforced and supplemented by 
regular training inputs during monthly and quarterly meetings as required , in 
response to the situation and progress in the fıeld . 

Once posted to a Pilot Area where one or more WUGs are to be formed, the 
GFO would interact with farmers, lead farmers, village leaders, headmen ete to 
encourage the formation of a WUG which will best meet the particular needs of 
farmers and the community whilst undertaking the main roles required. Once 
all the ideas, suggestions and details have been discussed and agreed, they 
would be incorporated into a constitution which will set out how the group will 
operate, how it will be constituted, how the committee will be elected, how 
rules will be enforced, the basis on which water fees will be charged, and how 
extra working funds will be raised to cover operating expenses. 

The GFO would remain assisting the WUG until such time as the constitution 
has been accepted by a meeting of ali the members and a committee formed 
to undertake the business of the WUG. The GFO would then be assigned to 
another area where similar group formatıon work is to take place. lf a WUG 
wished to retain the services of a GFO to receive continuing assistance, it will 
be its responsibility to make the necessary arrangements (perhaps in 
conjunction with one or more other WUGs), and prepare a contract which must 
be fınanced by the WUG directly. it must be clearly understood that the input 
from the GFO would terminale as soon as the constitution is agreed and 
signed and the committee elected. 

The Constitution will need to include the following details: 

Name ofWUG 
Qualifications tor membership/admissıon of new members 
Geographical coverage 
Membership fee (initial and/or annual) 
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Size and composition of committee 
Nominations tor committee members 
Membership attendance at Annual General Meeting 
Election/re-election of committee members annually 
Presentation ·of annual accounts 
Approval of annual budget (cost covering by charges on members) 
Approval tor borrowing money far capital improvements to system and 
method of repaying loans and how members will pay for such borrow
ing 
Approval tor hiring of paid staff far WUG operations 
Approval of schedule far regular (ordinary) meetings of WUG 
Arrangements tor the calling of and Extra-Ordinary General Meeting 
(EOAGM) by Committee and by ordinary members 
Approval tor the auditing of annual accounts (by whom and when) 
Time of year for calling the Annual General Meeting (AGM) 
Method of calling and notifying members of an AGM or EOAGM 
Approval for composition of a general meeting (agenda) 
Election of representative(s) ta Secondary Canal Management Com
mittee 
Method of approving new, ar amending existing operating rules and 
regulations. 

The operating rules and regulations will need to include the following: 

Details of the basis tor calculation of water charges to members 
Details far the basis for calculation of other operating costs tor which 
members will be charged 
Details of how members requisition for irrigation water supply 
Details of duties of Water Foreman and his powers concerning water 
allocation 
Details of how members use water and dispose of excess water 
(drainage) 
Members rights to appeal to WUG Committee when mis-allocation or 
non-allocation of water occurs 
Rules concerning wilful damage to structures by members or others 
Rules concerning accidental damage to structures by members or 
others 
Responsibilities of members in reporting ali torms of damage 
Sanctions tor wilful damage by members 
Actions against non-members far wilful or accidental damage 
Actions against members for accidental damage 
Methods of carrying out regular maintenance and repairs caused by 
fair wear and tear 
Contributions by members to regular maintenance and repairs in terms 
of labour and/or cash contribution 
Details of how charges will be levied and collected 
Details of date(s) when charges will be levied (start/middle/end of 
irrigation season charging) 
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Sanctions to be lake against members who do not pay their water and 
other charges 
Time limits to be specified for payment of charges 
Appeals by members to committee (complaints/grievances procedures) 
Appeals by members to nominated higher authority 
Actions against members for mis-use or waste of water 
Sanctions against members for stealing water or unauthorised use 
Sanctions against members for polluting or causing pollution of irriga
tion or drainage canals/canalettes/drains ete. 
Methods of proposing improvements/alterations/extensions to irrigation 
or drainage system and payment for such works. 

Where a number of WUGs exist within a single scheme or geographical 
location, it will be in their interests to form a Secondary Canal Management 
Committee (SCMC). This committee would carry out the following functions: 

act as negotiating body with the lrrigation System Operating Body, 
representing the interests of WUGs particularly conceming level of 
supply of water and charges -
liaise on a day-to-day basis with staff of the lrrigation System 
Operating Body fer the distribution of water to ali WUGs drawing water 
from the secondary cana!. 

Each WUG would be required to nominale a representative to the SCMC 
which would act as the next higher level "operating authority" liaising on behalf 
of WUGs with the supplier. in the case of the SCMC representing a large 
number of WUGs, it would be necessary for a working committee to be elected 
from the WUG representatives to carry out the wishes of the SCMC. The 
nomination and election of a representative from a WUG to the SCMC could 
be made at a General Meeting of WUG members. 

7.6 Communication and Co-Ordination Arrangements 

7.6.1 The Customer/Supplier Relationship 

An important consideration in the development and implementation of the 
model is the relationship at the interface between each of the core component 
agencies. it is highly desirable that the concept of supplier and customer be 
recognised to highlight the service nature of their joint activity. This implies a 
understanding and acceptance of rights and responsibilities by each party. The 
concept aims to establish a strong relationship between the supplier and 
customer based on provision of a cost effective service which meets the actual 
needs of the user. it also needs clear lines of communication and 
accountability between them. The nature of the service should be negotiated 
between the parties and expressed in a service level agreement so that each 
party is clear as to its responsibilities and accountabilities and what is 
expected of the other. 
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7.6.2 Contractual Arrangements and Levels of Service 

The nature of the relationship between supplier and customer is a form of 
contract although it should be one !hat is freely negotiated between the parties, 
written in an undersfandable form and not seen to be highly legalistic. in this 
regard it can be seen in the nature of a level of service agreement rather 
than a legalistic document. The agreement should be concise and cover 
matters such as: 

Supply Conditions in terms of volume, flow rates, ordering arrange
ments, times of availability, procedures in the event of water shortage 
or surplus ete; 

Basis of Charge including tariff schedules, method of assessment and 
payment arrangements; 

Communication and Reporting Procedures to include forma! and 
informal communications, contact persons, modes of communication, 
reporting periods and times, nature of data and information to be 
provided; 

Emergency Arrangements to cover unforeseen events such as 
accidents, natura! disasters, extreme climatic variations or other 
occurrences which cause either party to change planned or existing 
operation with a consequent effect on the other party; 

Guarantee of Supply provisions including liability, funding and cash 
flow implications, possible sanctions or compensation to the customer 
in the event of water being unavailable or service below the agraed 
level; 

Procedure for Changes to the provisions of the agreement on the 
request of either party it ıs likely !hat circumstances will change over 
time as both the supply and agricultural systems become more fully 
developed. in order to ensure that the level of service agreement 
remains relevant to contemporary needs !here should be a means of 
regularly reviewing such agreements, tor example at intervals of about 
fıve years; 

Procedures for Dispute Resolution between the parties including the 
means of appointing an independent person or body to arbitrate on 
such matters. 

7.6.3 Responsibilities 

The roles and functions of DSİ, the lrrigation Authority and the Water User 
Groups are described above. in order to ensure that the respective functions of 
each body are carried out in the proper manner it is necessary tor 
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responsibilities for the performance of particular tasks and activities to be 
assigned to the appropriate unit of the organisation and then to specific 
persons within each unit. 

in the case of DSI and the IA, which are organisations with several functional 
departments and relatively large numbers of staff, it will be necessary to define 
responsibilities far each department and management level together with the 
extent of geographical coverage where separate schemes and parts of 
schemes are the responsibility of different units. in the case of the lrrigation 
Authority typical statements of responsibility are as follows: 

(a) Main Board 

Establishment of overall policy direction for the IA in line with legislative 
requirements and government directions 
Approval of expenditure budget tor each functional unit 
Setting of level of water charges to WUGs 
Approval of delegations of authority for particular officers to act on 
behalf of the IA 
Reporting to Government at periodic intervals on expenditure and 
performance of the IA. 

(b) Director 

Day to day management of the IA subject to main board policies 
Represent IA on external committees and as official spokesman 
Present periodic reports to main board on performance of IA such as 
water deliveries and system performance, expenditure, revenue 
collection , major works progress, liaison with other agencies, 
performance of WUGs. 

(c) Operation Department 

Enler level of service agreement with each WUG 
Liaison with each WUG and assessment of water needs on daily 
monthly and annual basis 
Schedule required flows on each canal 
Order bulk water requirements from DSİ and maintain liaison on 
operational progress 
Develop operating rules for canals and structures 
Operate canals in accordance with operating procedures 
Arrange training of fıeld staff in operating procedures 
Record water delivered to each WUG and advise Commercial 
Department 
Liaise with Maintenance Department on maintenance requirements. 
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(d) Maintenance Department 

Carry out regular inspections and report on condition of infrastructure 
Prepare programmes of maintenance in accordance with inspection 
reports and advice from operating staff 
lmplement planned programme in accordance with proper standards 
and budget limits 
Record details of works and costs of maintenance performed. 

Within each department there would be more detailed responsibility statements 
for smaller sub units and individual staff members. Each staff member should 
be fully informed of the responsibilities of his department, his own specifıc 

tasks and those other staff with whom he works. Responsibility statements for 
individuals can be set out in the form of a duty statement. A typical duty 
statement for a fıeld cana! operalar would contaın the following: 

Attend and operate various canals and structures at specified times 
Contact each WUG daily during irrigation season 
Contact other canal operators and DSİ staff to plan and execute water 
delivery 
Read water flow devices at key locations 
Record details of canal flows and water deliveries to each WUG and 
submit to supervisor at weekly and other intervals 
Report to supervisor on operational problems, water shortages, 
maintenance requirements or emergency events. 

Ali statements of responsibility must include details and times of reporting 
requirements, ie to which higher level is a unit or individual required to report 
and which units or individuals report to it. 

in the case ofa Water User Group various responsibilities would be assigned 
!o members of the committee, paid staff and individual farmer members. The 
detailed assignments would vary in each WUG due !o !he self generated 
nature of their rules procedures in general terms, responsibilities of a WUG 
would be as follows. 

WUG Committee 

set water fees for members 
convene meetings of members 
pay IA tor water supplied 
nominale delegate !o SCMC. 

Water Foreman 

receive requests from individual farmers for water 
compile consolidated water order and submit to IA 
liaise with IA regarding receipt of bulk supply 
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distribute water among farmers in accordance with WUG rules 
record areas irrigated, crops, water delivery details and submit to 
committee. 

lndividual Farmers 

order and receive irrigation water in accordance with WUG rules 
pay water fee to WUG committee 
perform maintenance on tertiary canals as required 
actively support !he WUG committee. 

7.6.4 Co-ordination 

The recommended MOM model places considerable emphasis on proper co
ordination of activities between afi the major agencies and interests. This is an 
essential requirement that mutually dependant activities do occur in a timely 
and cost effective manner. Effective co-ordination is dependent on !here being 
effective communication processes and it is obvious !hat separate 
organisations or persons cannot co-ordinate activities if ene does not know the 
role, actions or plans of !he other. 

Good co-ordination also requires a positive commitment by the parties. This 
implies a clear appreciation of overall objectives and willingness to work in 
conjunction with others, perhaps modifying individual programmes and plans. 
in !he broader interest of the common good. 

Within smafl organisations co-ordination is relatively easily achieved. Within 
larger organisations, while it is more difficult due to the numbers of people 
involved, nevertheless !here is eften good co-ordination where responsibilities 
are clearly defıned and this is supported by appropriate intemal communication 
and monitoring procedures. 

The most difficult co-ordination is between large organisations where !here are 
institutional constraints due to !he nature of the management systems with 
narrowly focussed objectives, centralised decision making processes and 
relatively inflexible funding and planning arrangements. The MOM model 
attempts to overcome these barriers by giving the GAP RDA a greater role in 
co-ordinating ali irrigation related activities in the region. 

7.6.5 Communications 

Management of large and complex irrigation systems is a dynamic process 
requiring constant interaction and information exchange between system 
managers, operating staff, farmers, supporting professional and technical staff 
and other special interest groups. Good communications are essential between 
afi the organisations and individuals involved if these systems are to perform to 
meet the ful! requirements of the customers. 
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Effective vertical communication between supplier and customer at each end 
of the water supply system is important in assuring !hat water supplied is 
matched to crop demands and !hat research and development eftorts are 
relevant to actual needs. Within the one organisation eftective vertical 
communication processes ensure !hat staff at ali levels are fully aware of 
organisational goals and also keep management aware of issues and activities 
of particular concern to lower level staff. 

Horizontal communication refers to communication between entities at the 
same institutional level and is a prerequisite tor good co-ordination as outlined 
in 7.6.4 above. it can also be applied to communication between individuals in 
the same or related work units. 

While !here are obvious difficulties tor large organisations establishing eftective 
communications where they have many staff and customers dispersed over a 
wide geographical region, the need for effective communications applies 
equaliy to smalier organisations. Some general principles of good 
communication include the following: 

The means of communication, verbal, written or electronic, should be 
appropriate to the nature of the information; 

The message conveyed should be understandable to the receiver; 

Effective communication is a two way process; 

Feedback from receiver to sender is desirable to ensure that a 
message has been received and understood; 

Ali matters of signifıcance should be confırmed in writing even if the 
information is initialiy sent verbally. 

The establishment of suitable communications procedures and facilities should 
be addressed by ali WUGs at an early stage of their development. 

7.6.6 Motivation 

The ultimate success of any management model depends on the performance 
of the people involved at ali levels from senior and middle managers, fıeld 

staff, WUG members and individual farmers. Accountability and motivation are 
two related factors which provide the necessary incentive to performance in 
any area of human endeavour. 

Accountability can act as an incentive to perform where actual performance of 
an organisation or individual is to be measured against a prese! standard, with 
an implied threat of sanctions if the standard is not met. Any person in a 
position of responsibility, whose actions can have economic or other eftects on 
another must expect to be held accountable for their performance regardless 
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of whether this accountability is linked to a forma! system of reward or penalty. 
This accountability is much clearer to define, and subsequentıy assess, if the 
role and responsibilities have been clearly established and communicated as 
indicated above. 

The related concept of motivation can be seen as the more positive force for 
determining human behaviour. The economic factor is certainly a powerful 
incentive and sometimes the only one. Far WUGs and farmers the recognition 
that a high level of irrigation performance can directly increase their farm 
production and inceme should act as a positive incentive far !hem to have the 
WUGs perform efficiently and cost effectively. 

For staff and employees salary and wage levels, and perhaps other employee 
benefits, are prime motivaters especially where good performance is 
recognised by payment of a bonus or promotional opportunities. However, in 
public agencies where salary scales, are relatively fixed, the monetary factor 
alone might not be sufficient motivation and it is desirable to seek other less 
tangible incentives to ensure good performance. Examples of other staff 
motivating forces can include job satisfaction and personal identification with 
organisational performance and purpose. These aspects can certainly be 
enhanced and directed positively where the management system provides for 
staff at ali levels to be kept fully informed about the organisation's role and 
activities and allows them to participate in decisions concerning their own area 
of work and expertise. 

7.6.7 Mobilisation of Skills 

lmplementation of the MOM Model will require the appointment and training of 
the necessary human resources which are an essential ingredient of any 
management system. Human interaction within and between the different 
organisations is the factor !hat finally will determine the success of the 
management model. The features outlined above, namely supplier/customer 
relationship, levels of service, definition of responsibilities, communication and 
co-ordination and motivation, are ali aimed at providing a management system 
whıch ıs capable of effective service delivery. 

Staffing of the organisations comprising both the core and support elements 
will be drawn from both the existing organisations of DSİ , MARA, GDRS and 
provincial administrations and by new recruitment. in order to ensure that the 
human resources are used to their fullest it is necessary ta implement training 
programmes which enhance existing technical and managerial skills and 
provide new ones where required. Each of these organisations already have 
established in-house training programmes for their staff. 

Many farmers in the GAP region have considerable skills relating to dryland 
agriculture while some have acquired knowledge of irrigation techniques 
through localised private irrigation schemes. With the commencement of large 
scale public irrigation schemes there is a major requirement far training of 
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farmers in specifıc irrigation techniques and the needs of the WUG formation 
process. 

Proposals tor training of both govemment agency staff and farmers, as part of 
the GAP MOM study, have been drawn up following a training needs analysis 
of the specific needs to implement the MOM model. This programme is 
intended to supplement existing training programmes already carried out by 
!he respective organisations. The needs analysis identified that !he GAP MOM 
training should be directed to four groups: managers, O&M staff, personnel 
involved with Water User Group tormation and trainers. Further details are 
given in?.10. 

7.7 Procedures and Manuals 

7.7.1 Procedures to be Developed 

Having established the institutional, organisational and management 
arrangements tor the model it is necessary tor each entity to develop its 
specifıc operating policies so !hat il can properly perform its assigned 
responsibilities. These policies in turn will give rise to specifıc procedures, 
guidelines and operating rules which determine how the various activit ies are 
to be carried out. 

The specifıc procedures !hat need to be prepared by an agency depend on the 
range and complexity of the functions under its control, !he resources it has 
available and !he nature of its interaction with other agencies under levels of 
service agreements. Such procedures need to cover technical aspects relating 
to particular water systems and structures as well as general procedures tor 
management and administration. 

For the Supplier of Bulk Water and the lrrigation Authority, specific technical 
procedures required include the following· 

(a) DSİ 

Operations procedure tor each major dam and diversion structure 
including routine daily and periodic operations and measurements, 
liaison with IA and other agencies, water quality, safety inspections and 
emergency procedures. 

Maintenance procedures fer each major dam and diversion structure, 
including routine inspections and reports. 

Procedures for determination of available water resources and 
calculation of volumes to be supplied in bulk to the IA. 
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( b) 1 rrigation Authority 

Water ordering and system scheduling procedures. 
Operation procedures for primary and secondary canals. 
Supply procedures to WUGs including water measurement. 
Maintenance procedures tor supply canals and drainage systems. 
Emergency procedures. 

A detailed list of typical rules and procedures for WUGs has been given in 
7.5.3. 

in addition ta the above the large agencies need to develop and issue 
procedural statements covering the following general areas 

Management lnformation Systems ta provide the total information 
and dala needs for managing !he business. Reports ta be prepared to 
include: fınancial reports giving progressive expenditure and revenue in 
relation ta budget; operational system status reports on canal status 
and water deliveries; maintenancE! programme status; staff and 
employment situation; stores inventory; planı, vehicles and equipment 
availability. The essence of any management reporting system is !hat 
information is presented to the relevant level of management at such 
times and in sufficient content that corrective action can be initiated if 
necessary. 

Personnel Functions and Responsibilities to cover personnel 
policies, detailed organisational structures, job descriptions, recruitment 
procedures, employee salary and benefıts , training, performance 
assessment. 

Stores Procurement and Control covering requisitioning, purchasing, 
delivery and receipting, accounting, custody and use of materials, 
equipment and services. 

Financial Procedures including budget preparation and approval 
processes, fınancial reporting, accounting requirements for payments 
and receipts, expenditure authority, revenue assessment and 
collection. 

Administrative Support Procedures including communications 
external and internal, data recording systems, computer services, 
travel arrangements, administrative, clerical, library, printing and media 
services. 

These procedures are issued in the form of manuals, codes of practice, 
operating rules and staff instruction memoranda. 
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7 7.2 Manuals to be Prepared 

The recommended MOM model is to be tested initially in several Pilot Areas 
commencing during_ 1994. To assist staff and farmers involved with the 
introduction of the model in these areas and related training programmes, a 
series of Management, Operation and Maintenance manuals will be compiled 
by the consultants. 

Separate versions of these manuals will be produced to cover the 
requirements of: 

DSİ as Supplier of Bulk Water; 
the lrrigation System Operating Body, which will also be DSİ initially 
pending establishment of the lrrigation Authority; 
Water User Groups. 

in the case of the WUGs the draft manuals will be in general guideline form 
only as the basis of the group formation process is !hat the groups should 
develop their own specific operating rules rather than have !hem imposed by 
some outside authority . 

The manuals will contain, in addition to procedures and instructions relating to 
specifıc tasks and activities in the Pilot Areas, an outline of principles and 
policies underlying the development of the GAP MOM model. in particular the 
arrangements fer integration and co-ordination of the whole range of activities 
undertaken by agencies which comprise the overall model will be explained. A 
useful guide fer the production of such manuals has been issued by the 
lntemational Commission on lrrigation and Drainage (ICID, 1989) and that 
approach will be generally followed. 

The general headıngs of the main sectıons of the manuals are as follows: 

(a) Organisation and Management 

in !his section !he overall MOM model wıll be explained together with the 
projeci policies, functions and responsibilities of each entity, organisational 
structures and the institutional arrangements for co-ordination between 
agencies. 

(b) Projeci Oescription 

This section will describe the overall water resources and supply faci lities of 
the GAP region together with detailed description of the sources, conveyance 
and delivery canals and associated infrastructure supplying each Pilot Area. 

(c) System Operation Arrangements 

This section will describe the nature of the overall irrigation supply procedures 
from source headworks, through the primary and secondary canals into the 
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tertiary system. The specific rules that apply far ordering and scheduling water, 
canal operation and delivery, flow measurement and control, measures to 
minimise water loss and emergency procedures will be outlined. The range of 
operational data to be collected such as water flows, delivery volumes and 
areas supplied, will be detailed. This section will incorporate the various levels 
of service agreements. 

(d) Maintenance Procedures 

This section will cover the maintenance policy, planning and programming 
arrangements as well as providing specific advice and guidance on the 
maintenance needs and techniques far the main components of the water 
supply and drainage systems. 

The policy aspects of maintenance include development of a strategy which 
aims to ensure that the system remains serviceable at the required operational 
level and the need for rehabilitation is deferred until assets have reached their 
planned lifespan. This approach involves systematic planning, setting of 
priorities, achievement of a balance between immediate works and 
preventative maintenance needs and fınancial planning to fund the works from 
the total O&M budget. 

in developing maintenance policy the following aspects must be considered: 

Design performance standard and the extent of maintenance needed 
to retain that standard; 

Any assumptions made at the design/construction stage as to future 
maintenance; 

Priority setting - Maintenance works necessary to provide immediate 
service usually have highest priority. However the maintenance 
programme must alsa accommodate a range of routine, preventative 
and cyclic works aimed at ensuring long term sustainability; 

Current maintenance needs in relation to future rehabilitation or 
modernisation proposals; 

Forward budget planning tor the funding of long term maintenance 
requirements. 

The maintenance manuals will alsa contain description of the planning, costing 
and scheduling of maintenance works on a seasonal basis. Detailed works 
schedules are required for the annual maintenance of each scheme and 
should include the following: 

Description, type and quantity of work to be undertaken; 
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the drainage charge is according to the total area of each WUG served by the 
drainage system. The recovery of the cost of drainage services from individual 
farmers will be determined by each WUG. 

The full cost of each WUG would be charged to the farmers from the start of 
its operation. 

The charges fer headworks, primary and secondary canal costs would be 
levied to WUGs by DSİ in the transitional period until the IA is established. A 
legislative amendment would be required to permit DSİ to set charges on the 
basis of current year costs. As the present charge basis for these charges is 
currently well below the actual cost, it is suggested !hat full recovery should be 
phased in over a period of four years commencing in 1995. The charge would 
be set at 25% of !he actual cost in the fırst year and increased by 25% each 
year until the charge meets the full cost. 

7.8.2 Collection 

A basic requirement of managing the irrigation system as a business is that 
each agency is responsible for setting charges for its services and recovering 
them, including any follow up action. The charge should be set by each 
supplier early in the year to which it applies requiring it to be based on an 
estimate of the year's expenditure. Variation between actual and estimated 
expenditure would be carried over and adjusted in the charge fer the following 
year. 

Establishment of water charges early in the year at each level is intended to 
provide each supplier with working capital far the fırst par! and also to inform 
the respective customers of their likely charge in advance of it being incurred. 
WUGs need to be aware of their bulk water charge in order to fınalise their 
own charges to fanmers. 

in order to improve cash flows at each level it is recommended !hat the water 
charges levied by each bulk supplier be ın two ınstalments each payable within 
30 days of the invoice being sen!. lnterest to be charged on overdue accounts 
at a realistic fıgure equivalent to !he prevailing bank borrowing rate. The terms 
of payment, including any penalty charges, would be set aut in the level of 
service agreement. in the transitional period prior to establishment of an IA, 
DSİ would levy WUGs a combined charge to cover headworks, primary and 
secondary canals. 

The method of imposition and collection of water charges by WUGs would be 
determined by each one based on a consensus of the members. As the WUGs 
would also have commitments fer progressive expenditure during the year it 
may well be appropriate far !hem also to adopt billing and collection in 
instalments. As the circumstances of the farmers might vary from scheme to 
scheme it would be at the discretion of each WUG to decide the number of 
instalments, due dates, penalties ete to suit the needs of the members. 
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7.8.3 Enforcement 

lf the agencies at each level are ta become financially autonomous it is 
important that water charges are paid when they are due and that there is 
effective means of sanction in case of default. This principle was expressed by 
delegates ta the Şanlıurfa Workshop and also by a signifıcant number of 
farmers surveyed in the Socio-economic study. 

An effective means of enforcement will be provided if suppliers apply a penalty 
interest charge in respect of overdue accounts. The penalty charge should be 
equivalent to the prevailing bank borrowing rate (say 8% per month at present) 
which would ensure that supply bodies are not penalised by late payment and 
potential defaulters have an incentive ta pay when the charges are due. 

The further means of enforcement in case of payment default is cessation of 
supply. it is understood that cessation of supply to individuals has rarely been 
applied in the DSİ schemes although a number of the smaller irrigation co
operatives and irrigation districts do threaten to stop supply and as a 
consequence they have little problem with arrears. 

The question of stopping supply tor nan payment is commonly practiced by 
suppliers of other services in the public sector, notably electricity and 
telephones, as well as nearly ali private sector suppliers of goods and 
services. However the subject becomes very contentious in relation to water, 
both in Turkey and elsewhere, and usually political where the supply agency is 
a Government agency. 

it is recommended that level of service agreements should provide for both 
penalty interest charges and cessation of supply for nan payment. The 
question of actually stopping supply is a policy matter to be decided by the 
responsible agency according to individual circumstances. 

7.9 Enabling Legislation 

7.9.1 lmplementatıon Wıthin Existing Legislation 

lmplementation of the recommended MOM model will involve a number of 
significant changes from the manner in which irrigation is managed and 
financed under present Turkish Law. Substantial amendments ta existing 
legislation or new legislation are foreseen in order to establish a new lrrigation 
Authority and these could be expected to take some time, possibly years, to 
put in place. The nature of these changes is outıined in 7.9.2. 

One aspect of the model which can proceed under existing legal powers is the 
establishment of Water User Groups. These are proposed to be formed as self 
generated, autonomous entities to undertake full management responsibility tor 
operation and maintenance of tertiary supply systems constructed by DSİ. in 
some smaller schemes, up to about 5,000ha maximum size, it is possible that 
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the WUGs would also manage !he primary and secondary canals as well as 
the distribution system. 

Under Law No 6200 DSİ can transfer responsibility for management, operation 
and maintenance fünctions for irrigation works to other persons or bodies 
having corporate status under public or private law. DSİ has already used this 
provision to transfer management responsibi lity to irrigation districts, co
operatives and other bodies and this provision can be applied tor such 
transfers to WUGs. DSf cannot transfer ownership of its assets to another 
body at !his stage. The ability of a WUG to have ownership of its assets is 
important for achieving fınancial autonomy and this matter is addressed under 
new legislation. Nevertheless the lack of power to transfer asset ownership 
should not delay the initial establishment of WUGs. 

lf a WUG is to be established as a public corporate body, separate from 
existing bodies, such as irrigation groups or irrigation districts, it would be 
desirable to do so by Regulation (Yönetmelik) made by !he Council of 
Ministers. However this approach is not favoured as it would establish WUGs 
as public bodies subject to official direction without the degree of 
independence sought under the management model. 

The alternative is te establish WUGs as private corporate bodies. Law No 
1163, cevering village co-operatives generally, would allow WUGs as legal 
entities with considerable freedom te set their own rules and regulations which 
could be incorporated into their instrument of incorporatien. This is the general 
law under which irrigation co-operatives are already forrned and is seen as the 
mest apprepriate mechanism to previde WUGs with legal entity status. 
Therefore establishrnent of WUGs with legal status of village co-operatives is 
the recemmended course of action. This would also enable WUGs to be 
forrned at the earliest possible date without the need fer new laws or 
regulations. 

7.9.2 Required Legislative Changes 

(a) lntreduction 

While it is possible to cemmence implementation of the MOM managernent 
model and cornmence operations in Pilot Areas by the forrnation of WUGs 
under existing legal provisions, as indicated above, new legislatien is 
necessary to put the overall model in place. in addition !here are a number of 
amendrnents which are required te existing water legislation to overcome 
present shertcomings and allow !he rnanagement of irrigation schemes to be 
improved and their fınances placed on a sound long terrn basis. 

(b) New Legislation 

The main need far new legislatien is to establish the lrrigation Authority as an 
independent public agency and institutionalise the co-ordinatien arrangements 
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so that the overall management model can function. 

The new l rrigation Authority could be established either by amendment of Law 
No 6200, the establishment law of DSİ , or by a new law. The latter course is 
preferred as this would allow a new set of legal provisions to be developed 
and also should provide a greater degree of independence for the IA than it it 
were set up under the DSİ establishment law. 

The main features of legislation to establish the l rrigation Authority are as 
follows: 

The IA to be set up as an independent department within the Ministry 
of Public Works and Settlements reporting direct to the Under 
Secretary; 

The IA to be governed by a part-time management board responsible 
tor overall policy formulation and the operational and economic 
performance; 

The management board to comprise seven persons being: 

(i) A representative of GAP RDA (Chairman) 
(ii) One representative each from DSİ, MARA and GDRS 
(iii) Two private sector representatives, one representing farmers 

and ene experienced in business management 
(iv) The chief executive of the IA (ex officio); 

The main functions of the IA ta be: manage, operate and maintain 
primary and secondary canals and drainage systems in the GAP 
region; receive water in bulk from DSİ and seli it in bulk to WUGs and 
other users; carry out long term business planning to provide for the 
sustainability of GAP irrigation systems; operate in a cost effective 
manner and finance its operations through charges on users tor 
services provided; 

The IA ta have powers to own property including assets transferred 
from DSİ , enter into contracts with other public and private bodies, 
negotiate level of service agreements with customers and control its 
own staff. 

The same legislation should provide far the establishment of the GAP Co
ordination and Advisory council on lrrigation Development as indicated in 7.2.3 
which is the key co-ordinating forum far ecre and support agencies and 
customers in the GAP irrigation systems. 
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(c) Other Proposed Legislative Amendments 

A number of amendments should be made to Law 6200 which would 
complement the new legislation outlined above and are necessary to allow DSİ 
to operate in accordance with the principles underlying the management 
model. The most immediate need is fer amendments to allow: 

DSİ to be able to transfer ownership of primary, secondary and tertiary 
canals and associated works to the IA and WUGs; 

DSİ to be able to set water charges fer bulk supplies based on the 
estimated full O&M cost in the year of operation; 

DSİ ta have power to negotiate and enter level of service agreements 
fer bulk supplies to an IA, WUGs and other users; 

in the event of nen payment of water charges by any customer, after a 
period of one month of !he due date, interest charges be imposed at 
an equivalent amount to the prevailing bank borrowing rate; 

in addition to imposing penalty interest charges tor nen payment of 
water charges, all water authorities be empowered ta cease supply of 
water until payment is received. 

There are a number of other shortcomings in existing water laws which have 
been identifıed and these have been referred to in chapter 5 of Section A. 
These apply generally to irrigatıon and water management throughout the 
country and, although not essential to the implementation of the GAP MOM 
model, it is highly desirable that the law be reviewed and strengthened in 
these matters fer improved overall water management. Some of the main 
areas in need of such amendment are as follows· 

Rationalisation of water rights for the extraction and use of surface 
water resources to provide ıntegrated management of allocatıons 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 in an irrigation 
scheme, specifying which properties have rights to water use; 

Legal procedures to be strengthened covering !he powers of DSİ to 
take eftective action against persons who deliberately damage canals 
and structures or take water without authority; 

Clarifıcation of the laws relating to spring water to include it as part of 
underground water in accordance with law No 167. 
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7.10 

7 10.1 

7.10.2 

Mobilisation of Skills and Resources 

Methodology 

lmplementation of lhe proposed GAP MOM Model will require the mobilisation 
and training of the necessary human resources. Delailed proposals for the 
training programme are given in a separale report, entitled Proposa/s for 
Training dated February 1994. The methodology used to idenlify lhe ıraining 
needs of the various larget groups and the main conclusions are summarised 
in this section. Delails of the training programme proposed for 1994 are 
included in Chapter 5 of Section F. 

The proposals for training have been developed in a systemalic way. The first 
step was to review lhe existing siluation regarding training aclivilies and 
facilities in each of the main Governmenl agencies involved in lhe Projeci. This 
was foliowed by an assessment of lhe training implications of the proposed 
GAP MOM Model. A delailed training needs analysis was then carried out, to 
idenlify which lopics should be imparted lo each larget group in each 
organisation. Next a comprehensive lraining programme was developed to 
address the lraining needs. Finaliy, recommendations have been made 
regarding how the training programme should be implemented and an eslimate 
of costs prepared. 

The training programme wili first be applied for ali slaff concerned wilh projeci 
implemenlalion in lhe Pilot Areas. Laler, lhe lraining will be extended to cover 
other GAP irrigation areas, with any modifications found desirable during the 
Moniloring and Evaluation Phase. 

Targel Groups and Training Needs 

The exisling training programmes and facilities have been reviewed. it was 
found thal ali relevant governmental agencies (DS İ , GDRS, GDOS, GDARef) 
have eslablished lraining programmes for lheir slaff, though as yet lhese are 
not fuliy developed or coordinated for the GAP irrigation project. The most 
important existing programmes as far as the GAP MOM projeci is concerned 
are the Agricullural Extension and Applied Research Project (TYUAP) and the 
Expanded Adull Education Programme (YAYCEP). TYUAP is a research and 
extension programme based on the Training and Visit system, whilst YAYCEP 
provides education in farming topics mainly through the medium of television. 
The training programme includes proposals for supporting and extending these 
projects. 

Based on the roles and responsibilities idenlifıed in the proposed MOM 
Management Model, the training programme is required to focus on the 
lraining needs of four categories of personnel: 

Senior and middle management in the Government agencies involved 
(ie, GAP RDA, DSİ , GDRS, GDOS, GDARef); 
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Technical training for staff who will operate and maintain the irrigation 
system (mainly from DSİ initially}; 

Farmer train_ing, largely through the formation and strengthening of 
Water User Groups (Group Formation Organisers, WUG committee 
members, WUG water foremen, and lead farmers); 

Training of trainers, including training coordinators and staff working in 
agricultural extension services (SMSs and VGTs). 

The training needs analysis has identified the key training topics tor each 
target group within each organisation. At the same time, the approximate 
numbers of each target group requiring training in 1994 have been estimated. 
A total of 15 different target groups have been identifıed for training. The 
training programme for 1994 concentrates on the personnel that will be 
involved in the Pilot Areas. it is concluded that a total of about 270 people will 
require formal training, broken down as follows: 

Category 1 Management Training 
Senior Managers 
Middle Managers 

Category 2 Operation and Maintenance 
O&M Engineers 
O&M Technicians & Watermasters 
Gatekeepers 
Projeci planners and designers 
Agricultural Researchers 

Category 3 Water Users 
Group Formation Organisers 
WUG committee members 
WUG water foremen 
Lead farmers 

Category 4 Trainers 
Training Managers and Coordinators 
Subject Matter Specialists 
Village Group Technicians 
Trainers/Lecturers 

18 
38 Total 56 

12 
12 
8 
6 
10 Total 48 

10 
36 
18 
60 Tota; 124 

5 
12 
12 
10 Total 39 

The training programme proposed for 1994 to meet the identifıed training 
needs of the various target groups is described in Section F, chapter 5. 
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8 IRRIGATION REGIONS, IRRIGATION ZONES AND PiLOT AREAS 

8.1 Definition of Terminology 

The following defınitions apply to the different areas referred to in this chapter: 

8.1. 1 1 rrigation Regions 

lrrigation Regions are large geographical areas, established on the basis of 
river basins and major water supply systems, fer the integrated management 
of ali irrigation activities at the regional level. The selection of region 
boundaries takes into account watershed boundaries, provincial administrative 
boundaries and regional infrastructure. 

8.1.2 1 rrigation Zones 

lrrigation Zones are separate administrative units within irrigation regions to be 
adopt~d as the basis of irrigation at the local level. The selection of zone 
boundaries takes into account factors such as location of water sources, 
irrigation system layout, total area, existing administrative boundaries, location 
of community infrastructure and services and social homogeneity. 

8.1.3 Pilot Areas 

Pilot Areas are sections of existing and new irrigation systems in the GAP 
region where the recommended MOM model will be introduced on a trial basis. 
The performance of the model will be monitored and evaluated and 
refınements carried out in the light of this experience. Specifıc aspects under 
examination in the Pilot Areas include the process of developing self generated 
Water User Groups and the extent to which these can assume responsibility 
tor management, operation and maintenance of the irrigation system 
infrastructure mainly at tertiary level. 

8.1.4 Demonstration Areas 

Demonstration Areas are selected areas within Pilot Areas in which trials will 
be undertaken of equipment and techniques lor improved water delivery, on
farm usage and drainage. The measures introduced for testing in these 
demonstration areas include water measurement devices, small storages, 
improved offtakes from canals to farm, measures to reduce on-farm water 
losses, improvements to furrow irrigation layouts, sprinkler irrigation and 
drainage methods. 
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8.2 lrrigation Regions 

8.2.1 lntroduction 

Management of existing large irrigation schemes in the region is unde~a~en . by 
DSİ through three Regional Directorates described below. The ırrıgatıon 
regions should provide the basis tor management the ~o large w.ater supply 
agencies, recommended under the MOM model - DSI as Supplıer of Bulk 
Water and an lrrigation Authority as the lrrigation System Operating Body. 

ı ı is desirable that both DSİ and the IA have similar or identical geographical 
coverage to facilitate and co-ordinate management during the transitional stag~ 
of establishing the MOM model and in subsequent operations. The DSI 
regional boundaries provide an appropriate basis for establishing irrigation 
management at regional level and it is recommended !hat the irrigation regions 
conform to DSİ regions subject to the modification proposed in 8 .2.3. 

8.2.2 Existing DSİ Regional Directorates 

There are three DSİ Regional Directorates covering the study area. These are 
Region 20, Kahramanmara~ ; Region 15, Şanlıurfa; and Region 10, Diyarbakır 
and the boundaries are shown on Figure 88.1. The regional boundaries 
coincide with provincial boundaries although two include more than one 
province. Regional Directorate 20 includes the provinces of Gaziantep and 
Adıyaman in the study area as well as Kahramanmaras. province which is 
located outside the GAP region. DSİ Regional Directorate 15 covers the 
Şanlıurfa province. Region 10 includes the provinces of Diyarbakır, Batman, 
Siirt, Sımak and Mardin. 

DSİ is currently responsible for operating and maintaining ali large hydraulic 
structures including reservoirs, control structures and canals up to and 
including tertiary canals. The responsıbility for control of water sources and 
large regulating structures remains with DSI under the recommended MOM 
Model. The location of these water sources ıs an important factor ın decıding 
irrigation zones described in 8.3. 

8.2.3 Possible Modifications to DSİ Regional Boundaries to Form lrrigation Regions 

The existing DSİ Regional Boundaries are appropriate far management of the 
projects already operating. However seme modification is desirable in future to 
provide tor the nature and inter-dependency of the phased new irrigation 
development proposed in !he reg ion. This is of particular relevance where 
projects share the same water source. 

The major irrigation water source in !he region is Ataturk reservoir which will 

feed, amongst o~h:.rs, !he Urfa-Harran and Mardin-Ceylanpinar projects. At 
pres.eni, responsıbılıty for the Mardin-Ceylanpinar project is shared by DSİ 
Regıons 1 O and 15. although both projects will be supplied from the tunnel 
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outlet at ?anlıurfa. it would be appropriate to have a single directorate covering 
both proıects and, accordingly, it is recommended that DSİ Region 15 be 
exte.nded to cover Mardin province. This will have the effect of reducing DSİ 
Regıon 10 such !hat it is primarily responsible lor the projects in the Tigris 
watershed where it has control of the water sources. Figure 88.2 shows the 
sug.gested new DSİ Region boundaries which would then become the irrigation 
regıons. The provinces covered by each would be as follows: 

DSİ Regional Directorate Province 
(as modifıed) 

Region 20 Gaziantep 
Adıyaman 

Region 15 Şanlıurfa 

Mardin 

Region 10 Diyarbakır 

Batman 
Siirt 
Sirnak 

8.3 lrrigation Zones 

8.3.1 Functions and Objectives of lrrigation Zones 

lrrigation Zones are subdivisions of lrrigation Regions whose main function is 
to contribute to sustainable and cost effective irrigation management at the 
local level. in order to achieve !his the zones should be defineci so !hat they 

can meet the following objectives: 

Form logical geographical units in which all the services required by 
farmers tor support of irrigated agriculture can be located and co-

ordinated. 

Provide areas in which each organisation involved in the provision of 
irrigation services, as supplier or support agency, can organise its 
resources to facilitate cost effective and efficient management services 

to farmers. 

ı mprove the co-ordination between supply and service agencies and 
interaction with customers by providing management units which are 
compatible with other community services and are related to the 

customers' needs. 

8159 



SECTION B 

8.3.2 Delineation of Zones 

(a) Methodology 

The methodology for delineating the irrigation projects into irrigation zones 

involves the following steps: 

ldentification of parameters that are important in the context of an 

irrigation zone 

Mapping these parameters to define areas within which each 

parameter is constant 

overlaying the mappings of individual parameters to produce 

homogenous areas 

Rationalising clusters of homogeneous areas to form irrigation zones 

(b) Determination of Critical Parameters 

Ali the irrigation projects and sub projects, some 88 in total, proposed tor the 
GAP region are listed in Table 88.1. The development of appropriate zones 
which can be used for effective loca! management of ali these schemes 
requires consideration of many factors relating to physical and geographical 
features as well as intangible aspects. The parameters identified during the 
study and adopted as the critical ones tor grouping the various schemes into 
irrigation zones are described below. 

Water Source: 1 rrigation zones should include project areas which each have a 
single water source to minimise management and administrative problems. 

Distribution Network: lrrigation zones should follow the geometry of the main or 
primary distribution infrastructure. This will ensure !hat control is retained within 
the zone from the source or offtake regulator through to the distribution 
network. An important benefıt of this is that the users within the zone have a 
sense of ownership or a link with their system and therefore feel a heightened 
sense of responsibility for its efficient working. 

Size: lrrigation zones should be sized in relation to the proposed GAP project 
areas. Larger projects may be sub-divided into larger units to take advantage 
of economies of scale in terms of reduced overhead management costs. 

Continuity: lrrigation zones should be continuous as far as practical and not 
fragmented. This is to ensure each zone forms a cohesive unit which the 
farmers can identify with, thereby making the management of the zone more 
efficient. However, an irrigation zone could encompass more than one 
scheme boundary ifa cohesive unit can stili be formed. 
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NO SUB-PROJECT NAME 

A- LOWER EUPHRATES PROJECTS 

Al- Urfu-Rımn Proi.cı 

1 Urfa Il. Section 

2 Urfa ıı Sectinn 

3 Harran n Section 

4 Harran m Section 

5 Hamt n TV Section 

6 Harran V. Section 

7 Ak,...kale Groundwaıer lrr. 

A2- Manlin-Ceylannınar Prowı 

1 Eııistin• Groundwater lrr. 

2 Planned Groundwaıer lrr. 

3 LSto•eGr.ıvııv 

4 Il. Stage Gra,iıy 

5 ın Sıa•e Graviıv 

6 Vira~..-hir I Pum""" 

7 Vi-no•hir ll Pum......t 

a Mardin Stor ... • l Pumoed 

9 !'hnlin Stor.,.. lI Pumoed 

10 Manlin Stora~e m Pumoed 

A3- Bozova Pro ieeı 

1 Kabaluvd:ır lrri•ation 

2 Ovacık Irri•atİOD 

3 AJa.nr..reı lrri•ation 

4 OOlcOk Irri~tion 

A-1-Sıvettk-Hilv~n Projeci 

1 Siverek·Hilv:ao Pumf'Mld Ini,ation 

2 Dwnluca 

3 Hxıhıdır 

8- SURUC.BAZ!KI PROJECf 

1 B.uıli GravitY lniraıion 

ı &zili Pum""" lrriıation 

3 s-- lrri•~ticn 

4 Suruç Groundwııtcr Schem• 

C ADIYA.'-fA."·KAHTAPROJECT 

1 lırintion (rom Al>tOrt Darn R.,.rvoir 

·Bineni Pum--' lrr. 

.\f.ııhr.ıPum--'lrr 

-H.K•ri Pum---' lrT. 

\f.>m." Pum-1 lrT 

.Jld><t-1 Pum--' lrr. 

.,uWıoJlu Pum--' lrr 

·Ancv::t 

ı.r~tnuık 

.~n•Olrf"N" 

2 Q3oubn Dam 

3 lr.,.,,.,w [)am Pumn & Graviıv 

4 lv-ıı0:ım 

S Blly(il:c;ıy D:ım 

TABLE 88.1 : SUMMARY OF GAP PROJECTS 

(Nete: This is the same as Tables A1.2 and Al.3) 

AREA SOURCE TYPEOF 

(ha) IRRIGATION 

35192 AtatOrkDam can.'llet 

18900 Atat11rk Dam canalet 

28683 Atatürk D:ım cmıalet 

22861 At..ı.tOrk Dam can.ılet 

23738 Atat11rkDam canalet 

22045 Atatürk Dam canalet 

15000 Groundwater classic 

19650 lıroundwaıer sprinkler 

111939 ı ...... undwate.r smink.ler 

15376 At:ıtOrkdam california 

29390 AtatOrkdam sorinlder 

65539 At:ıttlrkdam sorinkler 

23952 AtatOrkdam sorinkler 

13784 At:ıtilrkdam sorinlder 

18599 AtatOrkdam snrinkler 

34786 At:ıtOrkdam sorinkler 

7:n86 Atatürk dam sprinkler 

16908 AtatllrkDam classic 

12956 AıatOrk Dam clas.sic 

21331 Atatnrk Dam classic 

18507 Atatürk Dam das.sic 

237365 AıatOrk Dam can alet 

1860 Dumluca Dam C3nalet 

2080 Hacıhıdır Dam can:-ılet 

8737 AıatilrkDam sorinlder 

16915 AıatllrkDam sorinkler 

93754 ALı tOrk Dam clas.s ic 

7000 Groundwater cla.ssic 

184 AtatOrkDam c.ınaleı 

5436 At:ıt11rkDam c.ınalet 

2531 Atatürk Dam eı.Mlet 

5214 AıatilrkDam canalet 

5662 AtJtOrkDam canalet 

8.ıo8 At.ııürk Dam c:ınaJet 

1157 AtatilrkDam canalet 

129 Atatürk Dam c.ın.ı1et 

878 AıatllrkDam canalet 

7762 QömilkanDam canaleı 

6121 Cım~iDam 
canaleı 

21605 K,..aliDam c.ın:tleı 

12322 BO•ilkeav Danı can.ılct 

8161 

CURRENT COMPLETION 

STATUS DATE 

constnıction 1995 

construction 1996 

construcıion 1997 

construction 1995 

construction 1995 

constnıction 1995 

ooeration 

operation 

olanned 

olanned 

olanned 

planned 

olanned 

planned 

olanned 

olanned 

planned 

olanfiln• 

ıı tanninl!' 

ıılannine 

c lannin• 

olannin~ 

construction 1993 

constnıction 1994 

final desiPn 

final desis,ı 

ı:lannin1!. 

ooeration 

olannine. 

rı)anninız 

Dlannin2 

cl3nnine. 

olannine. 

olanııine. 

olanninı.t 

nfannine: 

conslnıction 199-1 



TABLE 68.1 : SUMMARY OF GAP PROJECTS (Continue d) 

NO SUB-PROJECT NAME AREA SOURCE TYPE OF CURRENT COMPLETION 

(ha) IRRIGATIO N STATUS DATE 

D- ADIYAMAN-GôKSU-ARABAN PROJECT 

l Gölbası Plain Gravitv lrri2alion 2665 Aksu Creek canaleL olannin~ 

2 Gölbası Plain Pumped lrri2alion 3329 leaıaıtepe canalet clannin~ 

3 Besni-Kızı lin 8893 !Catalteoe canalel clannin• 

4 Besni-Keysun 12029 ICatalteoe cana Jet olannin~ 

5 Araban 20947 Harmancık+ Ardıl canalel olannin• 

6 Pazarcık 5943 Harmancık canalel olannin• 

7 Yavuzeli 12731 Harmancık cana Jet olannin~ 

8 İncesu Gravilv lni.alion 3773 Harmancık cana Jet olannin• 

9 İncesu Pumped lrri2ation 2003 Harmancık canalel olannin2 

10 Besni 2820 Besni dam canalel olannin2 

11 Kevsun 1950 Groundwater classic ooeration 

12 Ardıl 3535 Ardıl Dam classic olannin2 

13 H::ırnncık 2298 Harmancık Dam classic olannin2 

E- GAZiANTEP PROJECT 

1 Hancaıhz Daro(part of Hancağız) 7300 Hancai!ız Dam canalet ooeration 

2 Kayacık Daro(parl of Akçakoyunlu) 13680 KavacıkDam califomia consınıcıion 

3 Kemlin Dam (part of Elbevli) 1969 Kemlin Dam canalel pJannin2 

4 Seve Dam 1400 Seve Dam canalet plannin• 

5 Pumoed from Birecik Dam 66007 

Hancai!ız 10736 Birecik Dam canalel olannin2 

Barak 11419 Birecik Dam canalel olannin2 

Gevence 13524 Birecik Dam canaleL olannin2 
ikizce 11043 Birecik Dam canalet olannin2 
Akcakovunlu 8973 Birecik Dam canalcL olannin• 
Doi!anpınar 18711 Birecik Dam canalet olannin2 
Elbevli 7112 Birecik Dam cana Jet olannin• 
Karacaören 2704 Birecik Dam cana Jet olannine 
Kilis 4734 Birecik Dam canalct olannin~ 

f- INDIVIDUAL PROJECTS 

1 Çaiikhan Irri2ation 1043 Receo Crcek classic ooerauon 
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TABLE 88.1 : SUMMARY OF GAP PROJECTS (Contlnued) 

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

A- BATMAN PROJECT 

1 Batman ~fı Bank-Gravitv 9574 Batman Dam classic final desi2n 
2 Batman ~t Bank-Pumoinv 9412 Batman Dam classic plannin• 
3 Batman Right Bank-Gravilv 18758 Batman D am classic final desi2n 
4 Silvan I. and II. Seeıioo 8790 Batman Regulalor classic oceration 

B- ctzRE PROJECT 
.. 

1 Nusaybin-Ci2rc-ldil loumoed\ 89000 C!zreDam classic plannin• 
2 Silooi (oumı>M) 25000 Hezil Dam classic plannin2 
3 Nusavbin 8600 r,,,11-c,.1> spring cla.ssic ooeration 

4 Nusavbin Exıcnıion 9162 Nusaybi n stora~c classic plannine 

5 Nerdüş 2740 Nerd~Creek classic operation 

C- GARZAN PPROJECT 

1 Garzan 60000 Garzan Dam classic plannin2 

2 Garzan-Kozluk 3700 Kozluk Rel!ulator classic ooeration 

D- KRALKIZI PPROJECT 

1 Dicle Ril!hl Bank-Grnviıv 52033 Dicle Dam classic construction 1995 

2 Dicle Ril!ht Bank-Pumoin2 74047 Dicle Dam classic planning 1995 

3 Deve2eçidi 7500 Deve2ecidi Dam canalet ooeration 

4 1 Çınar-Göksu 3582 I Cınar Dam classic construction 1994 

E- BATMAN-SiLVAN PROJECT 

1 Dicle Left Bank-Grnvitv 200000 Silvan Dam snrinkler plannine 

2 Dide Left Bonk-Pumoin.2 57000 Silvan Dam sorinkler plannine: 

F- IND!VlDUAL PROJEXTS 

1 Halilan 550 Halilan Lake classic ooeralion 

2 !Ule 10467 Sinek Creek/Kale Da classic plannine. 
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DSİ Region and lrrigation Region Boundaries: l rrigat io~ zones should conform 
to DSİ regional boundaries given that DSI will retaın control of the wate~ 
sources and reservoirs and some primary distribution network. The DSI 
boundaries, as modified, are also proposed as the lrrigation Region boundaries 
as discussed in 8.2. 

Administrative Boundaries: lrrigation zones should take account of provincial 
administrative boundaries and as far as possible should minimise the degree 
of overlap in order to simplify co-ordination of administration. 

Social Factors: lrrigation zones should take account of social structures and 
attitudes. As far as possible farmers with similar social background should be 
grouped together in an irrigation zone. This will ensure a greater degree of 
cooperation among farmers, thereby giving the projeci a better chance of 
success. Social and cultural practices may influence the nature of the 
management committees and this factor should be taken into account when 
delineating zones, such that farmers w ill not feel distanced from management 
centres. 

Distance from lnfrastructure and Service Centres: lrrigation zones should take 
account of distance from infrastructure and community services such as roads 
such as credit facilities, telecommunication, markets and hospitals. The 
irrigation zones should therefore be delineated having regard to major roads. 
it is also important that within each irrigation zene a town, having mest of the 
essential services, can be identifıed which could become the administrative 
centre tor the zone. The administrative centres should be a focal point tor ali 
farmers with in the zene where they market produce, purchase supplies and 
obtain services. it is also desirable that the centres are not located too far from 
the furthest point in the zone so that farrners can identify with the centres. 
ldeally such centres should be located within the irrigation zone and, where 
reasonably sized towns do not exist, services at smaller towns would need to 
be upgraded. 

MOM Models: lrrigation zones should take account of the type of MOM model 
to be implemented, in particular which management bodies are responsible fer 
the canal system. This parameter will be developed in an iterative process 
sınce the MOM model is also influenced by the nature and size of the irrigation 
zone. 

(c) Use of GIS tor lnitial Delineation 

Various thematic maps were produced from the available dala to depict the 
parameters described in (a) above A Geograph·ıcal ı f ı· s 

. · n orma ıon ystem was 
used to ınput, analyse and map the spatial dala Each p t d 

. arame er was mappe 
as an overlay and the final maps were produced · ı 

. . as sıng e parameter maps or 
a combınatıon of overlays. The resulting map 

0 
ı · 

88.11 as listed below. ver ays on Fıgures 68.1 to 
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SECTION 8 

-------------------------- ------------------------------------

Figure 88.1 
Figure 88.2 
Figure 88.3 
Figure 88.4 
Figure 88.5 
Figure 88.6 
Figure 88.7 
Figure 88.8 
Figure 88.9 
Figure 88.1 O 
Figure 88.11 

DSİ Regional Directorate 8oundaries (existing) 
Proposed Modifıed DSİ Regions and l rrigation Regions 
Provincial Administrative 8oundaries 
GDRS Regional 8oundaries 
Watershed 8oundaries 
Canal Network 
Projeci, Sub-Project and Development Phasing 8oundaries 
Main Water Sources far Projects 
lnfrastructure 
Distance from Main Roads 
Distance from Signifıcant Towns. 

The mapped parameters were then combined as a series of overlays using the 
GIS to identify and delineate homogeneous areas. This process resulted in a 
number of discrete pockets of areas which generally followed the boundaries 
of sub-projects ar development phases. The fragmented areas were then 
rationalised and grouped together to form irrigation zones. 

(d) Rationalisation of Zene 8oundaries 

The zene rationalisation process consisted of grouping ar dividing the 
fragmented homogeneous areas by overlaying various maps such that they: 

satisfied all the criteria of a homogeneous irrigation zene 
were of a suitable size to form a manageable unit which was adopted 
as not greater than 50,000 ha 
took account of development phasing 
could in the future to be managed by farmer groups 
formed a discrete unit in relation ta water distribution network with 
zonal boundaries beginning and ending at a control structure 
comprised identifiable units within which farmers operate 
maximised their compactness ratio ie. distance to the administrative 
centre from the furthest point of the sub-zone was minimised. 

The result of the rationalisation process is shown on Figures 88.12 and 88.13. 
Details of each zene in terms of province, water source, area, system 
characteristics and possible management centre, are listed in Table 88.2. 

(e) Need for Review and Modification 

This initial delineation of irrigation zones has been carried out using currently 
available information. However for many projects specific details are not 
available at this stage as they are at a planning phase. it should be 
recognised that the delineation of irrigati~n zones is based on parameter~ 
which, when collectively applied, resul! ın a. homogeneous unıt whıch ıs 

enable to functioning as a management unıt. Although these parameters 
:: robust, the timetable far development .is dynamic. and project details for 
those projects which have not yet been desıgned are lıkely to change. Thus a 
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ld eed to be done when: 
review of the irrigation zones wou n 

more details become available on speci~c .projects and sub projects 
. . t boundaries and water dıstnbutıon networks 

relatıng ta proıec . . 
the timetable for development is modıfied for proıects or phases of 

projects . . . . 
additional reservoirs are brought ınto operatıo~ resultıng ın changed 
water sources or modifications to water distributıon networks 
operational or administrative boundanes change 
changes to infrastructure occur 
seNices are upgraded in smaller towns which may make them more 

suitable as administrative centres 
economic or social factors indicate that modıficatıons to the zona! 

boundaries may be required 

8.3.3 Proposed lrrigation Zones 

The irrigation projects and sub projects in the GAP regıon have been grouped 
into 50 lrrigation Zones based on the methodology descrıbed in 8 2.2. The 
zones are listed in Table 88.2 which ındicates the main water sources, areas 
to be supplied, ırrigation supply method and current status of works in each 
one. The zene locations are shown ı n Figures B8.12 and 88.13. The zones 
have been tentatıvely named according to the town which is seen as the 
possible admınistratıve centre beıng mındful !hat some of these are onfy mınor 
centres at present. in summary the numbers of zones ın relatıon to the 
modifıed DSİ regions and provinces are as follows: 

lrrigation Region Province No of Zones 

DSİ20 Gaziantep (1) 5 
Adıyaman 4 

DSİ 15 Şanlıurfa (2) 21 
Mardın 5 

DSİ20 Sirnak 3 
Diyarbakır 10 
Batman 1 
Siirt (3) 1 

Note. {1) One zone contains il · a sma area ın Kahramanmara ş 
(2) One zone also contaıns a small area of Mardin 
(3) Zone contains a smaıı part of Batman 
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Reglon 
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20 

20 

20 

20 

20 

Zone 

Barak 

Elbeyli 

Do~anoınar 

Birecik 

Çal:ırhöyük/ 

Sambayaı 

Araban/ 
Yavuzeli 

Sam sal 

Adıyaman/ 

Kahta 

Ak,ncılar/ 

Narince 

Admınlstralive 

Provlnce 

Gn1Jnnteo 

Gaziontcp 

Gaziantep 

Gaziantep 

Gaziantep 

Gazianıen 

Adıyaman 

Adıyaman 

Adıyaman 

Adıvamnn 

Gaziantep 
Gazia ntep 
Gaziantep 
Gaziantep 
K.Maraş 

Gaziantep 
K.Maras 

Adıvaman 

Adıyamnn 

Adıy:ıman 

Adıyaman 

Adıyaman 

Adıv:ınıan 

Adıyaman 

Adıvaman 

TABLE 88.2: INITIAL DIVISION OF GAP-REGION INTO IRRIGATION ZONES 

Proıects/Project Phases Area Source ırrıgatıon ı;urrent Completıon lrrlgetlon Proposed Admınlstratıve 
ha Mothod Staıtus Dote Zone No. Centre 

Hancai! ız Dam(oart of Hanca~ız) 7300 Hancağız Dam cana1ct operaıin~ 1 Barak 

Kayocık Dam(part of Akç:ıkoyunhı) 13680 Koyacık Dam califomia under construclion 2 Elbeyli 
Kemlin Dam (part of lheyli) 1969 Kemlin Dam canalel planned 2 Elbeyli 
Seve Dam 1400 Seve Dam canalet lplanned 2 Elbeyli 

Pum11ed from Birecik Dam (1) 22631 Birecik Dam canalcl ı planncd 3 Doi!anoınar 

Pumoed from Birecik Dam (2) 43376 Birecik Dam can alet lplanned 4 Birecik 

Keysun 1950 Groundwnter classic operating 5 Çakırhöyük/Sambayat 
Besni-Keysun 12029 Söğiitllı Regulator can alet preliminary plon. 5 Çakırhöyük/Sambayat 
Besni-Kızı tin 8893 S! Main Canal cnnalet prcliminary pJan. 5 Çakırhöyük/Sambayaı 
llesni 2820 Besni dam c:ınalet ı planncd 5 Cakırhövük/Sambayat 

lncesu Gravily + Pumpcd lrrigalion 5776 Güceği Regulator can alet preliminary plan. 6 Araban/Yavuzeli 
Yavuzeli 12731 S2 Main Canal canalet preliminary plan. 6 Araban/Yavuzeli 
A raban 20997 Köklüce Regulator cana Jet preliminary plan. 6 Araban/Yavuzeli 
Ard ı l 3535 A rdil Dam classic plan ned 6 Araban/Yavuzeli 
Hamıanc ık 2298 S2 Main Ca nal classic preliminary plan. 6 Araban/Yavuzeli 
Gölbaşı Plain Gravity + Punıpe<l lrr. 5994 Abbasiye regulator canalet preliminary plan. 6 Araban/Yavuzeli 
Pazarcık 5943 S2 Main Ca n3l c:ınalct ı preliminarv plan. 6 Araban/Y:ıvuzeli 

Bireeni +1Vfn2ara +ffaceri Pumped Irr. 8151 Atatürk Danı canalet ı plan ned 7 Sam sat 

-Manrni+Bebck l+Asl:ınoğlu Pumped l rr. 19284 Atnti.irk Dnm cnnalel preliminary plan. 8 Adıyaman/Kahta 

Çamgaz.i O:lm · Gr:lVity + Pumped 6121 Ç'lmg~z i Dam c:ın ıı let under co nstrucLion 1994 8 Adıyaman/Kahta 

Gômikan O:ım 7762 Gômükan Dam cıınalcl prelinıinary plan. 8 Adıyaman/Kahla 

Koçali Danı 21605 Koç.1li Danı canalet preliminary plan. 8 Adıyaman/Kahta 

Celiklıan 1043 Recep C. classic openıtine 8 Adıvaman/Kahta 

-Ancuz + ç.ıkn13k +Şcngülıepe 2164 Atatürk Danı cana Jet prelinı inary plan. 9 Ak,ncıtar/Narince 

Düvfıl:cav Danı 12322 Oiiyükçay Danı canalet ı preliminary plan. 9 Akıncılar/Narince 
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TABLE BB.2: INITIAL DIVISION OF GAP-REGION INTO IRRIGATION ZONES (Continued) 

u:.ı Zone Admlnıslnılıve l'roıecls(t'roJe<I Pnases Area source lmgatıon 

ReQlon Provlnce ha Melhod 

ıs NewTown 1( .. ) 1 Sanlıurfo Plnnned Groundwaıer lrr. 11 l 4-1092 ı ı.roundw•uer sprinkler 

ıs Ceylanpınar 1 Şanlıurfa Existing Oroundwaıer Irr. 1} 7464 groundwater sprinklcr 
1 Sanlıurfo Plnnncd Groundw~ıer lrr. (:\) 47083 1 ıroundwatcr sprinkler 

ıs Ccytanpınor 2 Şanlıurfa Exiıting Groundwaıer Trr. 12) ı2186 ground\vaıcr sprinklcr 
1 Sanlıurfo Plnnned Groundwaıer lrT. (2) 20764 1 uoundwatcr snrinklcr 

ıs ,..,..mlıdcrc/Urfn I Sanlıurfa J. State Grnviıv ıS376 At:Uilrk dam califomia 

ıs New Town 2 ( .. ) I S:mlıurfo il. Sı.ge Gmviıy 29390 At:l!Orkdam sprinkler 

ıs ı·ı NcwTown3(") Mardin llL Sıa~e Grnviıy 6SS39 AıatOrkdam sprinkler 

ıs Viranşehir ı Şanlıurfa Viranşehir ı Pumpcd 23952 Aıaıork dam sprinkler 
IŞanlıurfa Viransehir il Pumoed 13784 AıaıOrkdam sprinlder 

ıs(') Kttılıeoe ı Mardin Mardin Stora•• T Pumoed ı8S99 Atatürk dam sorinkler 

ısı•ı Kızı lte~2 Mardin Mardin Stor.u~.c n Pumncd 34786 AtaıOrkdnm sprinkler 

ıs ı·ı Kocaıeoen.fardin Mardin Mardin Storue m Pumocıl Z7786 Ata!Orkdam sorinkler 

ıs Siverek Şanlıurfa Hacı hıdır 2080 Hacıhıdır Dam canalct 

~ .. nhurfa Sivcrck·I Jilvan Pum~d lrrit.:ııion (2) S376S AtatOrkDam canalet 

ıs Hilvan Şanhurfa Sivcrek·Hilvan Pumocd lrrirıuion (1) 84796 Ataıork Dam canalet 

· ıs Karakeçi ISanlıurfa Siverek-Hilvan Pumoed Trri,aıion (3) 60984 Ala!Ork Dam canalet 

ıs(') Viraıışchir2 Mardin Dumluca ı860 Dumluca 03m canal~ı 
Sanlıurfa Siverek-Hilvan Punıoed lnir•tion 14) 37819 AtatOrk Danı canalet 

ıs Kabahoydar Sanlıurfa Kabahavdıır Trri2aıion ı6903 AtatOrk Danı classic 

ıs Ovacık Sanlıurfa Ov"cık lrriuttion 12956 AıaıOrk Dam class-ic 

ıs Akziv.ırct 1 S:mhurla Akziyarcı Trrieaıion 21331 AtatOrk Dam classic 

ı5 GölçOk 1 Sanlıurfn GOlcOk ırri•aıion 1&507 AtatOrkDam classic 

ıs Bozova Sanlıurfa Baziki Gr3virv+Pum~ lrri··~ıion 25652 AtalOrk Dam ınrinkl~r 

ıs Suruç Sanlıurfo Suruc. lmntion (1) 416S2 AtıtOrkDam clas.sic 

Suruç Şanhurfa Suruç Jrrigaıion (3) moı AıaıDrltDam classic 
ıs Şanhurfo Suruç 1 5040 Groundwater classic 

Şanhurfo Suruç 2 840 Groundw:.ıcr clMSİc 
Sanhurfa Suruç 3 ıııo Groundwaıer classic 

ıs Akcalrale Sanhurfa Akcak.ıle Groundwaıer lrr ısooo Groundwaıer ctassie 

ıs Şehiı Nusretbey/ Şanlıurfa Urfa n. S«ııon 35ı92 AtalOrk:Dam c.-ınalet 

Akçakale ~l'lnlıurfa Urfa rıı. Sccıion ıg900 Aıa!Drk Dam canaleı 

ıs Yardımcı Şanlıurfo Harran Ill Sccıion 22!61 Ataıork Danı can:tlet 
Sanlıurfa 1 lamm JV. Secıion 23738 AtatOrk Dam C.'lnalet 

ıs Harran Şanlıurfa 1 farrnn il S«ıion 23633 AtatO.rk Dam canalet 
I Sanlıurfa Hamın V_ Sccıion 2204S AıatOrk Dam can:.lcı 

ıs ı·ı Nusaybin '.\iardin Nus.ı~bın ç.ığ-Çağ 3600 Çat-Çat spring classie 
\iardin Nus.ıybın llxıcnsion 9162 1 C.ıJ.C,ı~ sorineJNusavbin cl:IS.Sİc 

(' ): Modified DSI Region ıs nı suı:gcsıed will include Mnrdııı Province. 
("): To be renanıed when scrviccs have been upgraded anda ıuiıable adnıinisıraııvc C«ntıc .ıll°"'ıted ıo ıhc zonc. 

Currenı \.lompıetıon ımgatıon l'roposed Admlnlslratıve 
Staıus Dale Zone No. Cenıre 

planned ti 

opcrating 12 CeylanpıMr 
planncd 12 ır_,,,lanoınar 

opcrnıing 13 Ceyl:ınpınar 

olanncd 13 Cevlanoınar 

planncd 49 r-"mlıdcre/Urfa 

! planned ıo 

ı planned so 
planned ıs Viranşehir 

1 planned ıs Viranşehir 

olanned 16 Kızıltepe 

olanncd 17 Kızıltepe 

otanned 
0

14 Koc.'\teoe/Mardin 

undcr construction 1994 24 Siverek 
oreliminarv olan. 24 Siverek 

! oreliminarv olan. 25 Hilvan 

1 oreliminarv olan. 23 Karakeci 

under construction ı993 22 Virnnşehir 
ı oreliminaıy plan. 22 Viransehir 

nreliminarv olan. 29 Kabnhovdar 

nrcliminarv olan. 30 Ovacık 

prcliminnrv olan. 31 Akzivarct 

ı nreliminarv plan. 32 OOlcOk 

rin:ıl d~5İe.n 26 Boı.ova 

1 prelimiııaıv plan. 27 Suruç 

preliminary plan. 28 Suruç 
Op<'raıing 28 Suruç 
Op<'raıing 28 Suruç 
ooeraıinr 28 Suruç 

o~raıin~ 21 Akc•kııle 

un&r construcıion 199S 20 Şchiı 1'usreıbey/Akç.ıl:alc 

under consırucıion ı996 20 ISehit J\usretbey/Akçakale 

undcr construcıion 199S ı& Yardımcı 
under construcıion 199S 18 Yardımcı 

undcr conS'lruction 1997 ı9 Harran 
undcr constnıction 199S 19 Harran 

opcraıing 33 Nus.ırbın 
olAnncd 33 Nusıwbin 
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u.,ı 

Reglon 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Lone Aamınıstratıve 

Provlnc• 

idil Sımak 

Cizre Şırnak 

Silopi Şırnak 

iSırnak 

Bismil 1 Divarbakır 

Bismil2 Diyarbakır 

Diyarbakır 

Ahmetli/Diyarbakır Diyarbak,r 
Diyarbakır 

Çınar/Pirincik Diyarbakir 
Diyarbakir 

Batman Batman 
Batman 
Batman 

Ku rtalan Siirt 
Batman 

Diyarbakır Divarbakır 

M cm 1cr Divarbrıkır 

Balderc Diyarbak,r 

Silvan Diyarbakı r 

Hazro Divarbak,r 

Çermik Diyarbakır 
Diyarbakır 

TABLE 88.2: INITIAL DIVISION OF GAP-REGION INTO IRRIGATION ZONES (Contlnue d) 

t'rojectaı t'roject l'hases Area Source lrrlgallon L:urre nt Complellon . Jrrlgatlon Proposea Aamıntslratıve 
ha Molhod Stalua Dato Zone No. Centre 

Nusaybin-Ciı.re-ldil (pumncd) (!) 32373 Cizre Dam classic Prcliminary plan. 34 !dil 

Nusayhin-Ciıre-ldil (pumııed) (2) 5661:1 Cim: Dam classic Preliminary plan. 35 Cizre/Dicle/Oyalı 

NerJuş 2740 Nerdüş classic operating 36 Silopi 
Silopi ( pumped) 25000 1-lezil Dam classic Preliminary plan. 36 Silopi 

Dicle Ri2ht Ilank-Gr:ıvilv 52033 Dicle Dam classic undcr constnıction 1995 37 Bismil 
Batman Right B:ınk-Gravity 18758 Baıman Dam classic Final design 41 Bismil 
Silvan l. and II. Scclion 8790 Batman Re~ul:ıtor classic operatin2 41 Bismil 

Devcgeçidi 7500 Devegeçidi Dam canalct opcrating 38 Ahmetli/DiyarbaJor 
Dicle Ri2ht l3ank-l'umpin2 (\) 31308 Dicle Onm classic planned 1995 38 Abmcıli/Diyarbalar 

Dicle Righl Bank-l'umping (2) 42739 Dicle Dam classic planned 1995 39 Çınar/Pirincik 
Çınar-Göksu 3582 i Çınar Dam classic undcr construction 1994 39 1 Çınar/Pirincik 

Batman Left Bank-Gravity 9574 Bntman Dam classic Final design 40 Batman 
Batman Lerı Bank-Pumping 9412 Balmon Dom classic planned 40 Batman 
Garwn (1) 33468 Garzan Dam classic preliminarv plan. 40 Batman 

Garzan (2) 26532 GnrLan Onm classic prcliminary plnn. 42 Kurtalan 
Garzan-Kozluk 3700 Kozluk Re~ul3lor, Ceffan classic opcratine: 42 Kurtalan 

Dicle Lerı Bank-Gravitv (1) 51965 Silvan D:ım sprinkler prcliminary plan. 43 Diyarbakır 

Dicle Lefl Bank-Gravity (2) 44497 S ilvan Dam sorinkler orcli minnrv ı>lnn . 44 Menncr 

Dicle Left Bank-Gravity (3) 48664 Silvan Dam sprinklcr prcliminary plan. 45 Ba!dcrc 

Dicle Lefl Bank-Gravitv (4) 54874 Silvan Dam sprinkler preliminarv plan. 46 Silvan 

Dicle Lerı Bank-Pumpine 57000 Silvan Dam sprinkler preliminary plan. 48 Hazro 

Halilan 550 Halitan Lıkc classic opcraling 47 Çermik 
Kale 10476 Sinek Creek/Kale Dam classic orctiminarv olan. 47 Cemıik 
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8.4 

---------------------------

Relationship between lrrigation Regions and lrrigation Zones 

. . . d as the basis fer development of an lrrigation 
The lrrigation Regıon. ıs e~vısage . and co-ordination being 
Authority with overall polıcy development, plannıng 
undertaken at regional level. 

The individual lrrigation Zones would be the basic uni~s. tor lo~I day to d.ay 
management of fıeld activities. These activities include lıaı~on wıth. the Supplıer 
of Bulk Water and water User Groups and fa'.mers ın relatıon to water 
ordering, scheduling irrigation deliveries and operatıon of the supply system. 

ın conceptual terms the relationship between lrrigation Regions and lrrigatio.n 
zones and their relevance to major agencies under the MOM Model ıs 
depicted by the fol!owing diagram: 

GAP CACIO 

REGIONS 

DSİ reg 20 1 rr . Auth 1 

PROJECTS - IA.IGs PROJECTS - l.'l.IGs PROJECTS - l.'l.IGs 

The above framework indicates the broad nature of the relationship between 
DSİ , lrrigation Authority and Water User Groups at regıonal and zone levels 
and is applicable at various stages of implementation of the MOM model At 
regional level it shows DSİ and the lrrigation Authority as parallel bodies in the 
ınitial stage of model implementation DSİ could be expected to carry out the 
roles of both Supplier of Bulk Water and lrrigatıon System Operating Body and 
the disposition of DSİ staff would be influenced partly by its existing 
organisational and staffing arrangements. The location of fıeld staff ınvolved in 
operation of primary and secondary canals should be carefully considered in 
relation to irrigation zones. 

The precise management arrangements within each irrigation zone will need to 
be determined individually depending upon the number and nature of projects, 
sub projects and water user groups formed in each case. Furthermore the 
arrangements put in place in the early stages would be expected to require 
modifıcation over time as additional projects are implemented and farmer 
managed units become more experienced and reach the stage of taking a 
greater responsibility for scheme management. 
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8.5 Pilot Areas 

8.5.1 Objectives of Pilot Areas 

The main aim of working in Pilot Areas will be to test the recommended GAP 
MOM model in new and existing irrigation schemes with a view to establishing 
principles and guidelines for future planning, development and operation of 
irrigation schemes in Turkey. The specifıc objectives will be to: 

encourage the formation of Water User Groups by irrigating farmers 
allow WUGs to establish their own rules and regulations within certain 
broad outlines 
permit WUGs to organise themselves to operate !he infrastructure to 
distribute water on an efficient and equitabie basis and to utilise or 
dispose of drainage water 
allow WUGs to establish acceptable mechanisms to collect water 
charges and impose sanctions on those who default 
ensure that WUGs maintain the irrigation and drainage infrastructure 
both physically and fınancially and make · improvements to infrastruc
ture when required 
test the training programme for O&M stafi and trainers. 

Criteria to be applied in implementing the objectives will be to: 

ascertain how effectively WUGs can be established given the existing 
or planned (i.e. future) supply system layout 
ascertain how well supply systems are planned in relation to physical 
characteristics (village boundaries, location of water supply structures 

ete.) 
ascertain to what extent farmers views and wishes are laken into 
account during planning of irrigation schemes 

Overall, the work in Pilot Areas will assist in creating a better understanding of 
those factors which contribute to success (and failure) of irrigation schemes. 
The results will provide a basis for a methodology for wide scale use and 
implementation when developing new schemes or improving existing ones. 

8.5.2 Proposed Strategy 

The proposed strategy is to select three Pilot Areas from among existing 
irrigation schemes in the GAP region and three Pilot Areas within the new 

Urfa-Harran scheme. 

Wıthin the six Pilot Areas it is proposed to implement the group formation 
strategy with the assistance of Group Formation Organisers (GFOs) who will 
encourage farmers to form Water User Groups in order to carry out the desired 
objectives. Six to eight GFOs will be involved in this effort, supervised by the 
GAP MOM study consultants through a Group Formation Coordinator (GFC) 
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and a Group Formation Adviser (GFA). The GFOs will be expected to live and 
work in the Pilot Areas. They will encourage farmers to form WUGs by a 
process of discussion, enquiry and debate among the :a~mıng communıty, 
explaining issues, prpviding information, and generally assıstıng them to reach 

a decision about group tormation. 

When group formation is successfully completed, the GFO will withdraw and 
move to another area which requires group(s) to be formed. The process of 
group formation was discussed in Chapter 7.5 

8.5.3 ldentifying Pilot Areas 

(a) Approach 

lnitially it was expected that ali the Pilot Areas would be located within the 
Urfa-Harran Plain which would receive water fırst from Atatürk Dam via the 
Şanlıurfa tunnels. The ongoing delays in engineering works leading to uncerta
inty concerning water availability has necessitated the identification of other 
pilot areas within existing irrigation schemes. Whilst preparatory work would, 
of necessity, go ahead in the new irrigation areas in advance of water flow, the 
ability to test the implementation of GAP MOM models in existing areas is 
seen as a positive development. Not only would this enable comparison of 
strategies between new and existing schemes, but it would alsa help the 
development of a methodology for introducing new and tested models far 
management, operation and maintenance in other existing irrigation schemes 
in the GAP region and the rest of Turkey. 

The main factors laken into account when identifying pilot areas within pilot 
areas are as follows: 

physical size and shape of area 
number of villages in a group 
!he location and number of water sources 
socıally accepted land consolidation (parcellaı;on) 
water distribution system is in place and useable 
irrigation water is available 
the degree of likely farmer cooperation. 

(b) Physical Size and Shape of Area 

The larg.er .the_ area si~e the more diffıcult it will be tor the group to manage 
water dıstrıbutıon effıcıently. in addition the larger the area size or ıess 
uniformly shaped !he block may be, the more farmers will be distanced. 
Dıstance c~uld affect social _cohesion and reduce contact with the supplier of 
wat~r, leadıng to a w~akenıng of the supplier/customer relationship and the 
abılıty ta respond eftectıvely ta each other's specifıc requirements. 
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(c) Number of Villages in a Group 

This is related to the size of the area. Villages also vary considerably in size 
and composition, and area of land associated with each village. 

The village is a strong social entity in rural Turkey. Successful group formation 
must be strongly linked to the village and its composition and internal village 
groupings. Existing designs of channel alignments are based primarily on 
considerations of topography, contours and slopes. These often conflict with 
village boundaries. Many villages are fragmented in that their lands are fed 
with water from two or more sources. 

Further, the larger the number of villages, the greater will be the potential for 
social conflict, and the less likelihood of successful group establishment. As a 
result of fragmentation due to the mismatch of channel location and village 
boundaries caused by existing designs, the smaller the number of villages in a 
group, the higher the probability will be that one village will occupy a propor
tionately larger area. This could lead to domination by one village group with 
!he potential for inequality of irrigation water supply. 

(d) The Location and Number of Water Sources 

The greater the number of off-take structures to be operated on a particular 
secondary canal, !he more difficult will be !he task of !he group to achieve 
equitable and efficient water distribution management. This is particularly 
important in areas where existing designs are based on large secondary 
canals serving large command areas, with little sub-division into smaller sub
areas canals with a more manageable size. Also, where under existing designs 
sub-areas are long and narrow, downstream groups will need to develop good 
(and formalised) working relations with upstream groups to secure equity of 

water supply. 

in areas where the major part of the lands of a block of villages are supplied 
from more than one source, the task of !he group to achieve efficient and 
equitable water distribution management will be more complex. Farmers may 
alsa individually own land supplied from different sources and the resulting 
need for membership of more than one group may create problems. 

(e) Socially Accepted Land Consolidation (Parcellation) 

Socially accepted land parcellation, and the implementation of corresponding 
on farm works (including land grading), are important factors affecting water 
use efficiency. Parcellation and on-farm works have been implemented in 
some areas but not in others. The presence of drainage facilities, their 
maintenance and effectiveness, are also important water management factors 
particularly in relation to potentially adverse impacts downstream. 
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(f) Jrrigation Water is Available 

The possible limitation on water availability has Jed to the need to select areas 
where existing irrigation schemes operate Many such sche'.11es hav~ a v~riety 
of ditferent problems · and adverse factors which affect selectıon consıderatıons, 
but it would be highly unusual to fınd a perfect set of operating conditions 

within any irrigation scheme. 

(g) The Degree of Likely Farmer Cooperation 

Although this is a very difficult factor to assess without in-depth investigation, it 
is possible to draw on the Socio economıc Survey information to some degree 
far indications. in addition, in existıng irrigation schemes, DSİ has knowledge 
of farmers ' attitudes and the likely level of cooperation. Furthermore, 
discussions directly with farmers and ınformatıon frorn Village Group 
Technicians can provide useful information to enable such assessments to be 
made. 

(h) Other Factors 

Other factors which have been taken into account are: 

that the distribution system is in place and useable 
areas selected will be those !hat will receive the fırst irrigatıon supplıes 
from Atatürk dam when water is available 
where it is possible to install measuring devices to rneasure water used 
that no unusual sociological problems exist which would present the 
process wıth undue risks 

that support can be expected from Departments and Directorates 
directly involved 

Criteria used in the selection process tor existing schemes were: 

reasonably positive attitude of farmers to group formation 
area selected ıs secure tor working 
area and process is acceptable to DSI 
!here are no unusuaı sociological problems 
process with undue risks which would present the 

defıciencies in the canals/secondaries/tertiaries 
before groups are formally constituted can be rectifıed by DSİ 
GDRS can undertake any outstanding on-farm 
necessary b t works that may be 
V r d e ore groups are formally constituted 

a ı. ~n Kaymakam are supportive 
posıtıve extension support th h f roug VGTs 
armers are willing to have GFO t . 

measuring devices can be . t 1 o help them ın the process 
h . ıns a led tor water 

sc eme ıs representative of s· ·ı . use 
ımı ar areas ın the GAP region 
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8.5.4 Organisational Arrangements 

The proposed organisational structure within the Pilot Areas is provided below, 
together with definitions of the terminology used. 

llUG 

Main Canal Management 
(DSiı 

Terms of Agreement 

*- ---- --- ---- --* 
: THE SUPPLI ER : 
*--------------* 

tor llater Supply --- -- ------ ----- ---- - -----

Secondary Ca nal Hanagement 
Coorni ttee 

*--------------* 
: THE CUSTDMER : 
*--------------* 

IAJG 

FARMERS FARMERS F ARH ERS F ARMER S 

Terminology referred to is defıned as follows: 

The Supplier 

The Customer 

Water User Group 

Secondary Canal 
Management 
Committee 

The organisation contractually responsible for !he 
provision of water to !he Customer according to the 
standard of service specifıed in !he contract. For 
GAP MOM, the Supplier will be DSI until such time 
as an lrrigation Authority is formed. 

The organisation ar individual contracting ta pur
chase and pay tor the water in accordance with the 
terms of the contract. For GAP MOM, the Customer 
will be the Water User Group. 

A group of water users (usually based on one 
village) formed tor !he purpose of managing water 
on behalf of its members. The Water User Group 
(WUG) will elect committee members to oversee the 
day-to-day management of the WUG and will also 
appoint a WUG Water Foreman ta manage the 
water on a daily basis. 

A committee made up of representatives from all 
WUGs served by a secondary canal. The Secon
dary Canal Management Committee (SCMC) will be 
responsible for overseeing !he management of 
water distribution from the secondary canal. it will 
liaise on behalf of the WUGs with the Supplier. 
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WUG Water Foreman A person appointed by a Water Us~r Group to ~an
age the distribution of water ~ıthın the tertı~ry 
unit(s). He will also be responsıble tor reportıng 
back to the WUG regarding maintenance require

ments. 

WUG Member Member of the village with voting rights within the 
Water User Group. Which categories of villagers are 
permitted to be members will be decided by the 
WUG members (eg, Should only those villagers with 
irrigated land be members? Will absentee landlords 
be members or their tenants? Should landless vil
lagers who work as labourers for farmers be mem
bers?). 

8.5.5 Location of Pilot Areas 

Three of the Pilot Areas are proposed to be located in the Urfa command 
section of the Harran Plain. Four possible Pilot Areas are proposed for existing 
schemes: one in each of the provinces of Adıyaman, Diyarbakır, Gaziantep 
and Şanlıurfa. Only three out of the four schemes will be considered as pilot 
areas. Only three out of the existing schemes will be proposed as Pilot Areas. 

Brıef details of each of these areas are as follows: 

(a) Schemes Already Operational 

Devegec;idi in Diyarbakır province: this consists of an epen 
channel and canalet system of gross area 6,900ha which 
began operation in 1972. The possible area for a Pilot Area is 
2,460ha as shown on Figure 88.14. 

Hancağiz in Gaziantep province: !his consists of an epen 
channel and canalet system of gross area 6,250ha which 
began operation in 1989 The possible Pilot Area comprıses 
the whole scheme as shown on Figure 88. 15. 

Ceylanpinar in Şanlıurfa province: this consists of a 
~r?undwater supplied system with buried pipes and sprinkler 
ırrıgatıon of gross area 9,000ha which began operation in 1979. 
The possible Pilot Area is 180ha as shown on Figure 88.16. 

Keysun in Adıyaman province: this consists of an epen channel 
and ~ana!et system of gross area 1 , 950ha which began 
operatıon ın 1985. The whole scheme is a possible Pilot Area 
as shown on Figure 88.17. Keysun is included as a 
contingency in case there are limitations in the operation of 
other schemes due to delay in water delivery ete. 
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(b) New Schemes 

These consist of three adjoining areas in Şanlıurfa province comprising part of 
the Urfa-Harran epen canal and canalet scheme currently under construction 
and expected to begin operation in 1994/5. The gross area of this scheme is 
43,030ha. The proposed Pilot Areas are shown on the attached Figure 88.18 
and described as follows: 

Harran 'A' of 4,500ha 

Harran 'B & C' of 3,000ha 

Harran 'D' of 2,500ha 
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FIGURE 88 .16 CEYLANPINAR IRRIGATION SCHEME AND PILOT AREA 
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FIGURE BB.17 KEYSUN IRRIGATION SCHEME AND PILOT AREA ,.,., 
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FIGURE BS . 18 URFA-HARRAN IRRIGATION SCHEME AND PILOT AREA 
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8.5.6 Monitoring and Evaluation of Performance 

Monitoring and evaluation (M&E) of the pilot studies has two key objectives: 

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

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

All members of the GAP-MOM study will be involved in the M&E process, 
collecting information relevant to their interests and identifying the key 
implementation problems. The M&E system will supplement and formalise this 
process. 

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 when 
the MOM model is implemented, and at this level a formal data gathering 
exercise is essential. 

The M&E system will have two main components, a Management lnformation 
System (MiS) and an lmpact Monit_oring System (IMS). 

The MiS will collect and organise data on water distribution, on farm water 
utilisation, the development of Water Users Groups, farmer services and 
training. These will be reported on a quarterly basis. 

The IMS will collect information on the effectiveness of the Water Users 
Groups, farmer training services, impact on cropping systems, income and 
employment effects, drainage and salinisation development, health effects and 
environmental effects. These will be reported in survey reports and impact 
evaluation reports. 

The M&E system will be based on key indicators suitable for identifying the 
progress made and impacts of the projeci. A M&E manual will be prepared 
describing the system in detail. 

oata tor the M&E system will be obtained from four main sources. Where 
possible secondary dala, collected as part of the work of existing agencies will 
be used. The socio-economic survey conducted by GAP-MOM will be used as 
baseline dala. Other dala will be collected in the field by GAP-MOM staff and 
staff of cooperating agencies, and impact ·evaluation dala will be collected 
through annual surveys of farmers and Water Users Groups. 
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9 TIMESCALE FOR IMPLEMENTATION 

9.1 The MOM Model 

The recommended ·MOM model shown in Figure 86.1 provides for a core 
management structure consisting of three elements, namel~ th.e Supplier. of 
Bulk Water (DSİ) , an lrrigation System Operating 8ody (lrngatıon A.uthorıty) 
and farmer generated Water User Groups. The model also provıdes for 
strengthened co-ordination links between the bodies responsible for the water 
supply service and support agencies and including the private sector and other 
interests not formally involved in the present institutional structures for irrigation 
management. 

Due to the innovative nature of some features of the model, the need to test 
the processes in Pilot Areas and subsequently evaluate the performance and 
review the model, implementation will necessarily be progressive over several 
years. The establishment of Pilot Areas to cover a range of representative 
operating systems in the region is dependent on having the infrastructure 
completed, or rehabilitated if necessary in the case of existing systems, to 
allow the trials to be undertaken. The group formation process recommended 
for Water User Groups will also require a considerable lead time to bring 
farmers to the stage where the groups can be brought into operation. 

While some aspects of the management model can be put in place under 
existing legislation or require only minor changes, the creation of a new 
lrrigation Authority will require new legislation. Other amendments are 
necessary in existing legislation, covering ownership of infrastructure and 
measures to strengthen powers in relation to fınancing of works, cost recovery 
and enforcement procedures, if the GAP management model is to be workable 
and achieve the projeci objectives. Other legal amendments are desirable to 
rationalise water rights and provide tor integrated management of water 
resources on a river basin approach although these matters are not crilical to 
implementation of the model. 

Other important factors affecting implementation include resourcing the new 
organisations training of agency staff and farmers, establishing administrative 
procedures and developing suitable transitional arrangements for the proposed 
lrrigation Authority. 

The following broad steps are proposed to implement the MOM model: 

Step 1: 

Step 2: 

Step 3: 

Following acceptance of the model concept, carry out briefıng 
sessions of all agencies affected at central and regional levels. 

Commence group formation process in selected Pilot Areas 
leading to establishment of Water User Groups. 

Commence training programmes for staff and farmers in 
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Step 4: 

Step 5: 

Step 6: 

Step 7: 

Step 8: 

Step 9: 

Step 10: 

Step 11 : 

proposed Pilot Areas. 

Upon formation of WUGs and completion of irrigation 
infrastructure in Pilot Areas, commence trials of irrigation O&M 
under management of WUGs. 

Draft suitable legislation ta provide for establishment of an 
lrrigation Authority ta operate at regional level, formation of a 
GAP Co-ordination and Advisory Council and consequential 
amendments needed to existing water laws. 

Develop transitional management arrangements ta provide for 
DSİ progressively ta transfer responsibility (and the necessary 
resources) for O&M activities on pr!mary and secondary canals 
to an lrrigation Authority when it is formed. 

Monitor performance of the management arrangements 
undertaken by WUGs in Pilot Areas. 

Review, and modify as necessary, the management model in 
relation to WUGs following evaluation of Pilot Area 
performance. 

GAP Co-ordination and Advisory Council to commence 
operations. 

lrrigation Authority to commence operations in each region. 

Upon completion of the GAP MOM projeci establish 
arrangements for ongoing support of the group formation 
process and continued monitoring, evaluation and review of the 
GAP management model. 

A number of these steps can proceed concurrently, particularly the planning 
and development of Pilot A rea activities, training programmes and preparation 
of legislation. it is envisaged !hat a minimum period of five years should be 
allowed tor the procedures to be developed, tested and implemented in final 
form. The actual rate of progress will depend on sufficient infrastructure works 
being completed to the stage where management by an lrrigation Authority 
and WUGs is financially viable. Further details of the timing for implementation 

of the model is given in Section F. 

9.2 ırrigation Regions and lrrigation Zones 

The timing far commencement of operation of both lrrigation Zones and 
ırrigation Regions is directly related lo the completion of infrastructure and 
commencement of operation of each projeci and sub projeci. Planning for 
implementation of each scheme should be based on these boundaries. 
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The recommended lrrigation Regions correspond to DS! regions, including a 
proposed amendment to transfer part of the present DSI region 10 to Region 
15. Provided this amendment is accepted the lrrigation Regions can be 
brought into operatiorı as lrrigation Authorities are created. 

The tentative lrrigation Zones suggested in 8.3 should apply from the 
commencement of operation of the relevant irrigation project. in each case it 
will be necessary to review the boundaries to lake account of any significant 
changes in system layout or other parameters since the tentative zones were 
determined. 

9 .3 Pilot Areas 

lmplementation of Pilot Areas is one of !he key steps in early development and 
introduction of the model. in Chapter 8.5 a total of seven possible Pilot Areas 
were identified, three comprising part of the Urfa-Harran system currently 
under construction and four in existing projects, with three to be selected from 
the existing areas. Full implementation of Pilot Areas requires that 
infrastructure be completed and certain rehabilitation works be undertaken in 
the existing projeci areas. 

Subject to works being completed to allow operation, it is expected that the 
fırst Pilot Areas could commence during the 1994 irrigation season Even 
allowing for the facı !hat some of the Pilot Areas may not be ready for physical 
operation until 1995, the planning of Pilot Areas activities, particularly the 
group forrnation process, should also commence in 1994. 
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SECTION C - RECOMMENDED WATER SAVING MEASURE.S FOR THE GAP REGION 

1 INTRODUCTION 

1.1 Background 

A water balance study has been undertaken to review the total water 
resources availability of the Euphrates and Tigris basins in the context of 
demands arising from the planned developments throughout the GAP Region. 
Exploitation of those resources has three major objectives: 

(a) to maximise fırm power output from the hydro-electric power facilities 
to be implemented. 

(b) to assure full irrigation water demands are met for all projects. 

(c) to assure full regulated release of flows to Syria. 

To meet these objectives will require not only a fully integrated approach to the 
operational management of the primary resource reservoirs, but also the 
introduction of measures to ensure !he highest possible efficient use of water 
in the irrigation sector. 

Given that for most irrigation systems in Turkey alması the entire canal 
network is concrete lined, low irrigation efficiencies can be attributed to four 
major factors: 

(a) operational problems in matching supply to demand 

(b) poor land preparation (grading and levelling) 

(c) poor on-farm water management practices, which are related to lack of 
facilities and effective extension support 

(d) anomalies in design assumptions about appropriate application 
methods, including farmer reluctance or difficulty with night irrigation. 

in addition to the optimal, integrated operation of the primary water resources 
in the GAP region (principally major reservoirs) as a strategy for water saving, 
four specifıc areas of the water supply system offer scope for significant water 
savıng measures to be implemented. These are at the primary, secondary and 
tertiary system levels, and at the on-farm level. Related measures such as the 
promotion of drainage re-use and the conjunctive use of surface and 
groundwater resources would alsa decrease the potential demand on the 
primary water resources. 

1.2 Overview of Water Saving Measures 

ıt will be necessary to implement two major categories of measures in order to 
bring about the maximum conservation of water resources. These are: 

(a) 

(b) 

The implementation of the most appropriate and effective institutional 
framework within which to plan, design, manage, operate and 
maintain water use systems, 

The introduction of efficient and effective technical and social 
measures to be implemented within such an institutional framework. 
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These two primary categories can be amplifıed as follows: 

lnstitutional Framework 

The institutional framework must allow all organisations to utilise fully 
their resources and apply their management skills to the nation's 
advantage. This must include the farming community b~ providing 
them with the information, skills and support they need ın order to 
maximise their productivity (ie extension and training); 

Wıthin this framework there must be a management structure that 
assigns clearly defineci responsibilities to different entities, and 
individuals within those entities, ensures that there is minimal overlap 
and that the capacity to undertake those responsibilities is in place and 
continuously maintained and improved; 

At the same time the interfaces between these core entities and other 
regional and national bodies have to be well defineci and arrangements 
established to facilitate communication, coordination and accountability; 

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

Technical/Social Measures 

Measures to improve the integrated management and operation of the 
primary resource reservoirs in the GAP Region; 

Measures to improve the design, management and operation of the 
primary and secondary irrigation distribution systems; 

Measures to improve the design, management and operation of the 
tertiary distribution system; 

Measures to improve on-farm water handling and management 
practices; 

Measures to improve drainage and promote the re-use of irrigation 
water; 

Measures to promote the conjunctive management of surface and 
groundwater. 

Wit~ reference to the identifıcation and implementation of the most appropriate 
ınstıtutıonal framework for the management of the GAP irrigation systems th"s 
ıs the fundamenta_ı objective of the GAP MOM study and is discussed in det~il 
ın Sectıon B of ~hıs report. The institutional measures that could be considered 
necessary . to brıng ~bo~t more effective scheme designs and hence improve 
the operatıonal efficı_encıes of irrigation schemes are discussed in Cha ter 

2
. 

The_ ın:ıproved technıcal measures that could be implemented under s~ch an 
ınstıtutıonal framework to bring about increased water ffi · 
saving measures) are discussed in Chapter 3. use e ıcıency (or water 
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2 INSTITUTIONAL STRUCTURE TO PROMOTE WATER SAVING 

2.1 Planning and Design 

2. 1.1 Review of Current Practice 

Under the current institutional framework, DSİ plays a central role as planner, 
designer, implementer and operator of large schemes. Smaller schemes (up to 
500 l/s) are the responsibility of GDRS which alsa has responsibility for the 
preparation and implementation of on-farm development works (irrigation and 
drainage facilities, quaternary canals, land levelling, land consolidation sub
surface drains, infrastructural improvements). 

State controlled organisations such as DSİ are well resourced and have the 
expertise to undertake ali technical aspects of irrigation planning and design. 
However priorities tend to focus on the technical, engineering and economic 
aspects of project planning. The general philosophy remains one of top down 
management with a low level of farmer participation at the planning and design 
stage. 

This lack of sociological emphasis and consultation with the farmers during 
planning and design, with due consideration for their needs and aspirations, 
can have serious repercussions in terms of the farming communities' 
acceptance of a scheme, and ultimately on how effıciently the system is 
operated and maintained. Under the present approach to design, a sense of 
ownership amongst farmers is generally lacking with consequent little 
motivation to look after infrastructure and a general culture of short-term 
interests predominates. 

On the other hand, experience worldwide has shown that the involvement in 
the planning and design of "their" scheme by organisations with strong farmer 
participation such as Water User Groups (who have come together voluntarily). 
or small private companies, can build a strong foundation far successful 
projects 

it is acknowledged that this participatory planning process requires a 
signifıcantly lenger tıme-scale to complete designs than under the_ current 
predominantly engineering approach. However, the lost benefits arısıng from 
delays in uptake and lower than optimum. production arising tror:n inappropriı:ıte 
designs far outweigh the costs incurred ın extendıng the plannıng and desıgn 
horizon of schemes by say one year. 

Specifıcally, the design proc.ess . whereby . the infrastructur~ layout of an 
irrigation projeci is identified prımarıly by consıderatıon of technıcal fact~rs s~ch 
as topography and ıandslope, drainag.e features, soıl types a~d classıfıcatı~n 
(depth, infıltration rate ete) is not a recıpe fer success. Equally ımportant socıal 
factors must alsa be considered such as: 

ıand ownership patterns based on cadastral surveys 

village administrative boundaries 

the probable delineation of water user groups which tend ta be village 
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based and which should influence tertiary block delineation 

the probable need tor water user group co-ordination and co-operation 
which will influence alignments of secondary canals 

current farming practices which will influence assumptions (!nitially} 
about appropriate on-farm irrigation methods and, together wıth land 
holding patterns, the mest appropriate design of on-farm works 

the responsibility far drainage maintenance in relation to potential water 
user group areas. 

The implication ıo be drawn from the above is that ir~igation desig~ within 
the command area is essentially a social and agrıcultural exercıse and 
not predominantly or exclusively an engineering exercise. The further 
conclusions to be drawn from this are that: 

agencies concerned primarily with agricuı.ture and far'!'er development 
should play a primary role in the plannıng and desıgn of command 
areas; 

agencies concerned with engineering should play a primary role in 
resource planning including studies of the potential for irrigation area 
development, and the preparation of the detailed design of major works 
down to !he secondary level; 

planning and design at the farm level is an interactive socıal, as well as 
a technical, exercise. This means that if schemes are to be socially 
acceptable to the farming community, with corresponding 
improvements in operation and maintenance and therefore water use 
efficiency, then scheme designs for the secondary and tertiary level 
(canals and drains} must be carried out in the projeci area (and 
therefore at Regional level}. 

2.1.2 lmproving the lnstitutional Framework 

üne vital measure relating to water saving measures far the GAP Region must 
be that the institutional structure should guarantee the preparation of the mest 
appropriate designs possible for every scheme. These designs should be 
prepared with due regard not only tor technical matters but also tor social 
factors, including a clear perception of the operational conditıons and 
responsibilities intended far each scheme. 

GDRS, whose responsibility and skills are primarily at the agricultural or famıer 
end of a system (as. weıı as far the design and irnplementation of small 
schemes} .. !ogether wıth the GDARef which is responsible tor ıand reform 
farmer traınıng and user rights to soil and water, should be mobilised in the 
future to play a far mo.re active role in the planning and design of schemes at 
the secondary and tertıary level. 

At pre~ent G~RS would have insufficient technicaı skills and staff resources to 
fulfil thıs functıon. There are two main institutional t· t dd · 

op ıons o a ress thıs; 
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{a) ~DRS would lake on responsibility fer command area designs. DSİ's 
ınvolvement in secondary and tertiary level design would be reduced 
and staff relocated under the umbrella of the GDRS organisation. DSİ 
would stili retain responsibility far: 

planning and detailed design of major engineering distribution 
works, down to say canals conveying 40 m3/s. 

setting technical Codes of Practice fer design and Specifi
cations for construction; 

overall approval of design, letting of contract and supervision of 
construction . 

{b) DSI and GDRS (in coordination with GDARef) would be jointly 
responsible fer planning and design at the command area level. 
Communication and coordination between organisations would be 
formally strengthened, based on the principles that planning and 
design for command areas: 

should proceed from the field level upwards 

should mest effectively be carried out at the Regional level. 

These are policy matters beyond the scope of this report and in fact beyond 
the scope of the GAP MOM study which is concerned not with planning and 
design strategy, but with the best model far management, operation and 
maintenance of schemes as designed. 

in this context, further comment relates to current practice where contracts for 
the preparation of designs for schemes are now being placed by DSİ with 
consu ltants in the private sector. The risks associated with this approach are 
that co-ordination links with other important agencies such as GDRS and 
GDA Ref become weakened and designs are prepared in offices remote from 
projeci areas by organisations with little empathy with the farming community. 
lf designs are to be appropriate and acceptable, and are to contribute to 
effıcient and successful water management, it is important that designs are 
prepared in elese consultation with the farming community and all government 
agencies. This will normally require a projeci office to be set up in the projeci 
area. 

2.1 3 Planning and Design Practices 

Current planning and design practices which, particularly for surface irrigation 
schemes, tenci to tocus on the implementation of canalet type distribution 
systems and rely upon the farming c~mmunity to adap! a~plica_ti~n techniques 
in a wide variety of topographic condıtıons, should be modıfied ıf ımprovements 
in water use efficiency are to achie.ved. This_ will require . the d~velopment of 
new,and or the modification of exıstıng, plannıng .and de~ıgn skılls . . ~ıs could 
be brought about by a judicious mıxture of technıcal assıs.tance _enlıstıng both 
local and foreign expertise in worldwıde practıces. in partıcular ımprovements 

to planning and design should focus on: 
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. h ı distribution systems based on up-to-date the desıgn of open c anne t· 

. 1 t. 1 t chniques and modem control prac ıces 
dynamıc ana y ıca e 

. d · f alternative on-farm works based on a range of the detaıled esıgn o 
different appİication techniques 

· ) · nctive use of open channel and conduit distribution the (optımum conJU f Tf 
systems incorporating system and farm level storage acı ı ıes. 

These specifıc technical aspects are discussed in more detail in Chapter 3. 

2.2 Operation and Maintenance 

The management structure adopted for an irri~ation system will affect the 
performance of water distribution. Under a centralısed agency or operalar. such 
as DSİ, rotation schedules can be fixed in an attempt to ensure an equıtable 
supply of water to ali farmers. This simplifies management of the scheme .tor 
the operating agency, but limits the flexibility to meet the necessary . varyıng 
demands of farmers. Thus the supply agency and user have dıvergent 
objectives tor the operation of the system. 

On the other hand, where management of a system is controlled by farmers, 
through water user groups, or small private companies or in some cases large 
individual farmers, then operational objectives coincide. Provided farmers are 
supported with intormation (extension) and the necessary skills (training), 
betler operational efficiency can be achieved. 

The nature of the management structure for system operation determines the 
level at which decisions are made about when and how farmers will receive 
water. Farmers basically want the opportunity to take water whenever they 
need it. in an efficient agricultural productıon system, the facılity to lake water 
as required should be the same as it is for other agricultural inputs for which 
farmers have to pay. This will be especially true if realistic water charges are 
introduced under which farmers have the right to expect an agreed level of 
service. 

in orde.r . to ensure good control over water distnbution, clearly defined 
responsıbılıtıes and lınes of communication and co-ordination must be 
establishe~. At the terti~ry (and small secondary) Jevel, the suggested 
approach ı~ fo~ self constıtuted Water User Groups to be established to take 
on re~po~sıbılıtıes for operation and maintenance of their own systems Such 
organısatıo~s would ~ave their own elected management bodıes. 
re~resentatıves from whıch would meet in committee with those from other 
adJacent or nearby groups, to agree levels of serv· e d · · ı · hed ı 
with the se 0 d ( . ıc an ımga ıon sc u es 

. . c n ary. or prımary) level operator. This organisational structure 
wıll be hıghly suıtable for the d · 

. . arrange demand system of schedulıng 
~ommonly ın use ın Turkey'. . and will be an appropriate forum for negotiation 
etween groups under condıtıons of limited resource availability. 

At the large secondary and primary lev 1 th 
should primarily be for the 

0 
r es, e role of the operator or supplier 

delivery system in order to acphe:a ıon ffian.d maintenance of the irrigatıon water 
. ıeve e ıcıent managem t d 1 f t resources, such an operator sho ld b fi . en an contro o wa er 

u e ınancıally autonomous so !hat 
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revenue collected is related directly to the level of service provided to 
the customer (!he Water User Group). 

expenditure by the operator is primarily focused on operation and 
maintenance. of the system. 

Additionally, high levels of accountability must be an inherent part of the 
operator's philosophy. On both counts of financial autonomy and 
accountability, organisations such as DSİ which are part of large government 
ministries are unlikely to be able to perform as effectively as organisations 
whose major remit is to fulfil a clearly drafted customer/supplier level of service 
agreement, focused on achieving high levels of operation and maintenance. 

The constitution of Water User Groups and a supply organisation, also referred 
to as an lrrigation Authority, is seen as an essential modification to the existing 
institutional structure in order to provide a framework for implementation of 
signifıcant water saving measures. This proposal is consistent with the 
proposed MOM model as discussed in detail in Section B of this report. 
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3 

3.1 

3.1.1 

OCIAL MEASURES TO PROMOTE WATER SAVING 
TECHNICAL AND S 

Primary Resource ~anagement 

lntegrated Operation of Reservoirs 

Primary resource management refers to the operational critena far the 
reservoir storages. The principal obıectıves are twofold 

{a) ta ensure that the irrigation demand is fully met at the target level of 

assurance 

{b) ta ensure that the impact of restrictıons upon supply, when !hey do 
become necessary, is economıcally acceptable 

Regarding target ıevels of servıce, this is a complex criterion and relates to 
identifying optimum strategies to maxımise agricultural productıon under 
conditions of water shortage. it is a function of crop yıeld response to water 
and therefore crop patterns and crop growth stage 

Sound resource management ıs aimed at the avoıdance of frequent. sudden 
and dramatic incidence of restricted irrigation supply This management policy 
is usually formulated as a set of control rules which are a functıon of the 
seasonal pattern of demand, the state of storage of the reservoır system and 
the time of year. it the rules have been properly derived, given a 
comprehensive study of the behaviour of the storage system under the 
required demands, then the consequences of a release decision over an 
adopted operational horizon will be known. ldeally, tor irrigatıon purposes, only 
one decision should be made in any given year, at the beginning of the 
irrigation season which itself would usually coincide with the end of the period 
of peak inflow to storage. 

in the Euphrates and Tigris resource systems, the decision on the allocation of 
supply should generally be laken at the end of May when the resources tor the 
seas_on can be reliably estimated The magnitude and timing of any necessary 
restrıctıons on supply shculd then be made known so thııt thc agncutıural 
sector can respond accordingly. 

The derivation of a management strategy in the form of operatıonal control 
rules for a primary resource system as complex as that in the GAP Region ıs a 
fundamental require~ent. The control rules must be developed using the most 
modern advance~ ın water-resources sımulation technology it they are ıo 
ensure the optımal allocation of water under sound and consistent 
management. 

The ov~ral! management of !he GAP irrigation systems needs to reconcile the 
three prıncıpal demands !hat will be made upon it: 

irrigation 

power 
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downstream regulation 

A fundamental need is far a comprehensive and integrated model of the system 
based . upon which a knowledge of its behaviour under various operational 
scenarı~s c~n be buill-up. From these insights the optimal operational strategy 
can be ıdentıfied. 

At_ present no such model exists and the behaviour and reliability of the GAP 
prı~ary resource system, given the design demands that are to be made upon 
ıt , ıs very poorly known. There is no integrated management or operational 
strategy that has the specifıc objective of ensuring the balanced and sustainable 
allocation of water resources. There is therefore a fundamental need far the 
development of such a mod~I to support the overall technical planning and 
operatıon to use water resources in an optimal manner. 

3.1.2 Operational Strategy to Minimise Losses 

Losses from reservoir storage within the GAP Region may be almost totally 
ascribed to evaporation, but the operational options available to minimise it are 
restricted. in principal, holding water in higher level reservoirs where 
evaporation rates are lower, is the preferred option but this is possible only to a 
limited degree. 

A basic water balance study of both the Euphrates and Tigris systems has 
revealed the need to maximise the probability that all reservoirs are full at the 
end of May and that during the subsequent months of peak irrigation demand 
upstream reservoirs are operated to release water to those downstream. A 
feature of both the Euphrates and Tigris systems is that the principal upstream 
storages such as Keban, Karakaya, Dipni and Kralkizi have no direct irrigation 
demand made upon them. Their storage, however, is required to support the 
irrigation demands upon Ataturk and Dicle such that peak releases and 
therefore peak power output would coincide with peak downstream irrigation 
demands. Whether such an integrated use of storage could be managed such 
as to lead to any significant reduction in total evaporation losses is unlikely, 
though this could be evaluated meaningfully upon the basis of a complete 
system simulation model. 

such a model would also be essential for the identification of operational 
strategies directed at the control of spill from the storage system. Given that 
any downstream regulatory requirement is being fully met, any uncontrolled spill 
out of the system must be vi~wed as a loss. The maxımum volume of ınflow 
must be caught, stored and utilised to satisfy the demands upon the system. in 
order to ensure that this is so, simulation studies need_ to. be c_arried out to 
· vestigate the maximum power output !hat can be maıntaıned ın the wınter 
~onths whilst maximising the probability of full storages at the end of the peak 
flow season and minimising spill. 

3.2 lmprovements to Primary and Secondary Distribution Systems 

3.2.1 lntroduction 

· · emeni of a primary and secondary distribution system is that it The basıc requır . . . 
d · ed with a clear perceptıon of the ıntended operatıonal rules, 

should be esıgn 
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Designs therefore must allow flexibility of wa~er co_nhtrol to _m_eett_ the vharying 
demands of the farmers at any time and locatıon wıt ın an ımga ıo_n sc e~e 
Within this context the reliability of supply throughout the system ıs of pnme 
concern and is a function of water availability, flow rate, head and duratıon. 

Suitable controls must be incorporated within a system to allow the balancıng 
of supply with demand with the minimum wastage. in long cana! systems with 
long travel and response times, such controls must include sufficient ın-system 
storage to acı as a buffer or to introduce inertia into the system, and/or 
sufficient control structures with appropriate Jevels of automation of operation. 

Based on the designer's concept of system operation, detailed operatıonal 
rules must be drafted for the intended conjunctive operation of all control 
structures under the expected range of flow conditions. Whilst an element of 
operational rules will be common to ali systems, each system wıll undoubtedly 
be different and the clear specıficatıon of operatıng rules by the designer for 
use by operation and maintenance staff is vital. Only in this way can 
management of a system be improved with consequent reduction of spills due 
to sudden water level fluctuations arising from demand rejection or ıncorrect 
operation of control structures. 

At present it appears that canal or pipe designs tend to concentrate on the 
determination of dimensions to ensure !hat the peak flow rate can safely pass 
through the system. Little attention is paid to how the system will be managed 
to cater for ~ess !han peak or unsteady flow conditions that can arise. For 
example desıgners must consider· 

if one structure is adjusted how will it affect the flows and water levels 
upstream and downstream? 

how often will gate operators have to make adjustments? 

wb hebn a gate setting is adjusted, what measurement will this adjustment 
e ased upon? 

~~P~e~~~i,bu~il~~o~~~t~~~Ph~~~v~ studies _should be carried out tor each case, 
Two major advantages are !hat ~n~ advdntages ov~r open channel systems 
on-demand operation 10 be P ~ s~stems are hıghly flexıble allowing true 
conveyance and distribution ac ~~~~ · and t~ey are highly efficient as 
construction.Many of !he operationa~tures gıven g~od st~ndards of 
systems, such as the maintenanc f problems assocıated wıth channel 
rejection losses, are avoided. e 0 command levels and minimisation of 

The majority of shortcomings th t h 
contribute to primary and second~ ave been iden~ifıed during the study that 
channel systems. These include: ry system operatıonal losses relate to open 

Land slope: as the slo e . 
feasible within a semi-~osı~rease,s, downstream control only becomes 
:·message" that flow conditio~~ehı~~ system. The transmıssıon of the 
ıncrease) using the moving 

1 
e changed (eg sudden demand 

becomes impossible under ope~~~~ body . as ~he relay mechanism 
condıtıons ıf water surface slopes 
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(w~ich are a f~n~tion of land slope) are too steep. Seme systems, 
whıch under ex~stıng designs as intended for on-demand operation, are 
too steep for thıs to be achieved. 

Flow measurement: accurate flow measurement facilities within the 
primary and secondary distribution system are crucial for effective 
water management and to achieve potential effıciencies. Few formal 
control structures exist within current projects or under current designs. 

Balancing storage: efficient water use can only be achieved in these 
long canal systems by balancing supply with demand. Virtually no 
balancing storage exists within current schemes (apart from in-channel 
storage which in steeper reaches will be negligible) or in current 
designs. 

Automation of control: to balance supply against demand, higher 
water use effıciencies can be achieved by the introduction of 
appropriate levels of automation. These can be either hydro- or electro
mechanical but such facilities do not exist in current schemes or 
designs. 

Against this background several measures have been identifıed that should be 
considered for inclusion in the design of future schemes to improve the 
efficiency of water use. These water saving measures are: 

the use of upstream control devices on the main and secondary canals 

introduction of in-system regulating reservoirs 

introduction of formal downstream control systems 

the more widespread consideration of semi-closed pipeline distribution 

systems 

automation of control structures and possible centralised control 

implementation of suffıcient and appropriate flow measurement and 
monitoring structures. 

Each of these measures is discussed below. 

3 2.2 Upstream Control Oevices 

U t ntrol devices provide a constant water level immediately upstream 
ps ream co . . t t h d t 

of each check structure and therefore maıntaın a cons an ea . a any 
ndary and tertiary canal offtake. The present composıte type 

upstream s~cotalled as cross-regulators in secondary canals by DSI on most 
structures, ıns ı h t · ı 
schemes, do not provide the necessary robustness of contr~ , no; t e po e1ntıa for simplifıed automatic control. The current structure~ c~nsıst o a -~hentra -~et 
of vertical lift slide gate~ with fixed crestf spt ı lwetı~s on. eı er sı e. 

d d alternatives ın ascendıng order o au oma ıon are. 
Recommen e 

Long fixed crested weirs such as duckbill or diagonal side weirs. 
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. . 1 eam water levels over a wıdı:r 
hese will give less fluctuatıon ın ups r . 

T f tıows than the current structures, range o 

. ats fixed to the upstream leaf face, (AMiL 
Radial chec~ gates wıth flo u er reach of the Harran cana!. Such 
type) as are ~roposed for -~~e i~ain better stabilisation of upstream 
hydro-mechanıcal gates wı ma 
water levels; 

d weirs with automatic control such as the 
Moveable broad creste ld be fully automated with upstream leveı 
Romijn gate These cou 
sensors and electric motors fitted to gate operatıng gear 

:~e e~~1~:ı_ g~~~~· ;~i~stc~;~~~~in~ef~se ;:s:h:~~ı:ra~n~o~:~~r a;~ i~l=~l~~u~~~ 
P · fi 'bl DSİ should gıve consıderatıon to these altematıves 

also the most ın exı e 
1 

il r rat on and 
taking into account the costs of procurement, ıns a a ıon, . ope 1 

maintenance, and the potential savings ın terms of the avoıded losses as 
measured by the true marginal cost of water 

such an exercise will require detailed, unsteady state analysis of the operatıo.n 
of these complex, ıong branched systems. Some preliminary analyses of thıs 
type have been carried out. as part of the . GAP MOM study . to ıdentıfy 
operational constraints. One ımportant aspect ıs ~ha! all flo"."' condıtıons must 
be analysed, not just full flow conditions. Substantıal ınteractıon of flow control 
structures under full flow conditions has been identified as a potentıal maıor 
operational problem during the GAP MOM investıgation . Paradoxically thıs 
interaction may be necessary tor control under less than maxımum flow 
conditions. Computer based mathematical modelling of irrigation syst~ms 
should be a major tool used by DSI for design, as indıcated in Technıcal 
Discussion Paper 22 (Halcrow 1994) 

3.2.3 Regulation or Storage Reservoirs at the Secondary Level 

To cater for transients between an upstream control system and the 
downstream distribution system where an arranged demand system operates, 
regulating reservoirs are essential if operational losses are to be minimised 
Apart from improvements to on-farm irrigation efficiencies, this is perhaps the 
most effective water saving measure that can be considered for open channel 
distribution schemes in the GAP Region. Six hours night time rejected flow 
during peak demand periods that cannot be stored withın the distribution 
system represents a loss of some 20 cubic metres of water per hectare every 
day. For the fırst phase of the Urfa-Harran system, this represents a total daily 
loss approaching 1 million cubic metres. Provision of such regulating reservoirs 
would not only signifıcantly increase overall water use effıciency, ıt would avoid 
major drainage problems and adverse environmental impacts such as soil 
salinisation described in Technical Discussion Paper 11 (Halcrow 1993) 

These reservoirs should ideally have sufficient volume to balance diumal 
variations in flow, such as unwanted irrigation water during night hours They 
can be either on-line or off-line,as follows: 

On-line reservoirs are created by enlarging the upstream canal section. 
They allow head to be maintained within the system thereby ensuring 
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gravity supply. They however have the disadvantage that ali the canal 
flows .. have to pass through the reservoir, which under normal flow 
condıtıons would result in very low velocities and the associated risk of 
sedıment deposition. 

Off-line reservoirs are separate water irnpoundrnent structures con
structed adjacent to the canal system. To reduce construction cost 
they usually have a deep section, which requires either the stored 
water having to be purnped out or fed back by gravity into the supply 
canals at a lower elevation in the systern. Large off-line reservoirs 
could be situated at the head of the secondary canals or alternatively 
smaller reservoirs could be provided at the head of the tertiary canals. 

Off-line reservoirs are preferred because: 

the operation of each reservoir is more likely to be under the 
jurisdiction of one water user group, which rnakes for easier rnan
agement control 

only a small percentage of the total canal flows (the fluctuations) 
passes through the reservoir 

canal velocities can be kepi high avoiding any silt deposition in the 
canal. 

Off-line reservoirs should be lined and be at least 3rn deep to avoid sunlight 
penetration encouraging vegetation growth. Canal control gates will also be 
required both up and downstrearn of the reservoir intakes. 

The provision of storage should be considered by DSİ as a major water saving 
strategy, both as a modification to existing schemes and as an integral part of 
the design of future schemes. 

3.2.4 Downstrearn Control 

Downstrearn control systems are appropriate only tor the downstream ends of 
long distribution systems To be effective they require suitable land and cana! 
gradients Downstream control allows downstrearn users to lake water on 
demand and, in conjunction with upstream control in the upper parts of 
systerns, rnakes tor a more equitable distribution of water. 

Downstrearn control can effectively be introduced into a primarily upstream 
control system by the provision of storage. This could be implemented in 
conjunction with the types of storage reservoir referred to above in 3.2.3. 

Forrnally irnposed downstrearn control systems irnprove overall distribution 
efficiency but require a degree of automation. This can be hydro-dynamically 
achieved using gates known as Avis or Avio gates. Distribution system control 
measures are discussed for two GAP systems in Technical Discussion Paper 
No 22 (Halcrow 1994). 
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3.2.5 Semi-Closed Pipe Systems 

. r stem provides an on-demand supply to 
The low pressure closed pıpe ı~e blsy for land with slopes less than 1 %. The 
each fıeld outlet but. is only suı ~· e f the above to steeper land and uses a 
semi-closed system is an adapta ıon ° fi it automatically communicates 
float valve to controlt theh dnogwensst::: a ~~~nstream outlet back up to the 
pressure and flow ra e c a . · fi ı F t f 
source without large pressure variations wıth changıng ow ra es ea ures o 

the system are: 

it can operate at ıow pressures permitting !he use of less expensive 
pipes and equipment, with reduced erosion rısk at the field outlets 

flow meters can be installed in the pipe fer volumetric flow 
measurement 

operational spillage is eliminated in contrast to the epen pipeline 
system 

fıeld outlets should be just downstream of a float valve where the flow 
is more stable. 

Consideration should be gıven to the more widespread implementatıon of this 
system. Whilst constraints apply in terms of maximum pipe diameters and 
hence flows that can be accommodated at the secondary level, such systems 
could be highly appropriate and cost effectıve at the tertiary level. This would 
be especially so if low pressure pipe tertiaries were used in conjunctıon with 
night storage reservoirs at the heads of tertiaries, together wıth transıtıon to 
downstream control structures as described above. 

The main concern in Turkey in relation to pipe distribution systems appears to 
be pipe manufacture quality and hence the potential for leakage losses This 
should not preclude the initiation of such systems. Hıgh quality precast 
concrete canalets are currently manufactured in Turkey and manufacturers 
should be encouraged through the specifıcation of such pipes to adopt current 
(worldwide) technology to make high quality spun concrete pıpe!' with 
preformed sealed joints. 

Signifıcant water savings are possible and fıeldwork ın Bangladesh (Bentum, 
1993) shows that in comparison with epen channel systems: 

a reduction in land area occupied by the distribution system of 0.5 to 
2% is possible 

conveyance losses are some 10 to 25% of those for equivalent Jined 
canals. 

Whilst construction costs may be higher, total costs including maintenance are 
comparable when the marginal cost of water saved is considered. 
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3.2.6 
----------------------------------

Loca! Automatic and Centralised Control 

Loca! automatic control espec· ıı f . 
electro-m h · 

1 
H ' ıa Y .0 gates, can be eıther hydro-mechanical or 

u t ec anıca . ydro-mechanıcal gates are typically Amil and Avis/Avio 
P~ re~m and downstream level controls as described above. When set to 

~:ıntaın a partıcular water level they can do so to within 3% accuracy. 
other. met~od of local automatic hydraulic control is the controlled ıeak 

system ın whıch a float operated gate is controlled by water constantly flowing 
ınto or aut of a float chamber. 

Electrical control of gates is an area of continuous refınement The Littleman 
controller works well but only tor controlling water Jevels elese to the gate. 
Water levels downstream of the gate are monitored with sensors, and 
adıustments made to gate openings. 

A number of refıned systems are used tor automatic Jocal control: 

BIVAL: which uses water level information at both ends of a cana! 
reach and attempts to maintain a constant water level between them. 
This is best used tor long reaches where precise control at the 
downstream end is not required. 

CAARD: monitors water leveıs at several points in a canal reach and 
uses linear regression to establish the downstream water level. lf this 
level ıs outside the range, then gate movement is considered. CAARD 
therefore considers gate changes betere the wave has travelled along 
the reach and thus reduces transients. 

EL FLOW: !his is a proportional controller which makes gate 
adjustment at a rate proportional to the error in downstream water 
level. 

ZIMBLEMAN: this method uses a statistical process control method to 
determine the need tor gate movement (Zimbleman 1987). A deadband 
is defineci as in mest electrical systems within which no gate 
movement should occur. This reduces unnecessary gate movement. 
The method predicts when the water level will move outside the 
deadband and gate adjustments are made accordingly This means 
that gate adjustments are made betere the water level moves out of 
the deadband. Deadbands were used in the GAP MOM Study when 
considering the hydraulic operation of two GAP systems described in 
Technical Discussion Paper 22 (Halcrow 1994), but without the forward 
forecasting algorithm. 

Centralised control refers to the situation where all the gates within a system 
are controlled remotely from a single location. The control can be made 
responsive by installing sensors to monitor water levels constantly and 
regularly update automatically operated gate settın~s. Remote control can be 
achieved through radio contact to gate operators ın the fıeld from a central 
system operations office. 

Automation of control of primary and secondary distribution has distinct water 
saving potential fer the GAP region where frequent manual control, in some 
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24 h b · ·1s not pessible As a fırst step DSİ sheuld consıder cases on a eur asıs, · . 

· ı ı t. f ı ctro mechanical and hydro-mechanıcal control at the 
ımp emen a ıen e e e - . . 
primary and secondary ıevels resp_ectively, before progressıng le ıntegrated 
electre-mechanical c;ontrol systems ın the future. 

3.2.7 Flow Measurement 

Accurate flow measurement and monitoring at all points threughout the 
irrigation distributien is an integral part of good water m_anagement and is 
necessary if high levels of efficiency of use are to be achıeved. Current DSI 
designs have little provision for accurate flow measurement (that ıs 
independent of dewnstream water levels). Accurate flow measurement 
structures sheuld be introduced inle designs at key points througheut systems 
(at primary regulaters and at all signifıcant bifurcations) fer future schemes, 
and should be retrofıtted for all existing schemes. 

Many schemes have sufficient head available !hat the measurement structures 
could be simple bread crested weirs. Where head is not available, er cannot 
be improved, Parshall flumes sheuld be considered. They should be 
automated appropriately, either using pressure sensers or stilling wells with 
levels sensors for primary structures, and at least with mechanical recorders 
within the secendary system. Multi-channel data loggers should be installed for 
primary structures and staff trained in calibratien, measurement and reading. 

The seftware package FLUME develeped by the lnternational lnstitute for Land 
Reclamation and lmprevement (Wageningen) can be used for new and retrofıt 
designs, and has been used by the GAP MOM study when considering the 
need for flow measurement structures within the project Pilot Areas. 

it cannot be stressed too strongly that accurate flow measurement and 
monitori~g is the key to efficient water management and centrel, and 
ebservatıons to date shew that current designs are signifıcanlly defıcient in thıs 
area. 

3.3 lmprovements to Tertiary Level Systems 

3.3.1 lntroduction 

Many of the com~ents and recommendations given above for water saving 
m~asures at the prımary and secondary level apply equally to the tertiary ıevel. 
it ıs. not therefore prepesed to repeat these again, but merely to nete theır 
requırements as ne.cess~ry for improved future design practices. Additional 
measures are descrıbed ın appropriate detail. 

3.3.2 Flow Measurement 

The arguments for ~ccura_te . flow measurement throughout the s stem are as 
~~:nt_ ab

1
ove, _focusıng pnncıpally on eperatienal control and m~nitering An 

ı ıona maıer reasen at tertiary ıevel is te · · 
charging purposes. in erde 1 . provıde the dala fer water 
should be to seli water in b~lk 0 tenc~~~~ge effıcıent water use the ebjective 
Groups. This requires flew me~:ur~ea ıs ;c rates, to _the constituted Water User 
tertiary systems. men to be carrıed out at key points in the 
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Accurate flow measurement t 
retrofitted on tertiary canalets ~~t~~tu~es are proposed to be desıgned and 
will be sımple precast weirs o~ _ın ~e GAP M~M study Pilot Areas. These 
lnstallatlon of such structure; on '~ı ~ıtu. cast weırs o~ larger channels. The 
s~~mes should be· the design ~be etrtıary offta~es wıthın th~ GAP .irrigation 
mınımal in comparison with current J r c ı~e of DSI. The cost ımplıcatıons are 
designed and fitted with t t p actıces. At present ali tertıary offtakes are 
were onginally developedco~ys ~~B~ead, double gated orifıce structures. These 
25 ears . and subsequently abandoned by it some 
an/ opera~i.o. Worldwıde these structures are notoriously difficult to calibrate 

Simpl~ gated structures with downstream measurement facilities should be 
fıtted ınstead of the double ori~ce gares. The main question is how flow is to 
be recorded on a temporal basıs. lnstallation of autographic recorders at every 
measurement poınt would have significant cost implications. but perhaps 
~cceptable when compared with the current cost of double gated orifices. Any 
ınstalled analogue measurement structure will be open to vandalism. However 
neıth~r thıs factor nor cost considerations should be allowed to detract from the 
pnncıple that accurate and usable flow measurement structures should be 
constructed and calibrated at ali tertiary offtakes. in the meantime the GAP 
MOM study will examine the effectiveness of different strategies and methods 
for volumetric measurement in the projeci Pilot Areas. 

3 3.3 Pıped Distrıbution 

Low pressure tertiary pıpe systems in conıunction with night storage reservoirs 
at the upstream end operating under downstream control should be considered 
as a major potential water saving measure that could be adopted far future 

designs. 

3.3.4 Tertiary Drainage and Drainage Water Re-Use 

At present there is limited construction of tertiary drains at the farm level, as 
well as omission of inlet structures to tertiary drains and outlet structures to 
secondary drainage channels To be effective, drainage systems must be 
combined with land grading and smoothing in order to provide a continuous 
slope to the tertiaries as discussed in Technıcal Discussion Paper No 11 
(Halcrow 1993). With such an effective drainage system in place, the re-use of 
drained water would be an effective water saving measure. ldeally this would 
ınvolve the construction of small earth collection ponds, either at the 
downstream end of each tertiary drain, but preferable on a farm block basis, to 
catch excess irrigation or drainage water. This would then be recirculated to 
the tertiary irrigation canal using small pumps for irrigation reuse. Such a 
strategy will become more attractive to farmers ence realistic water pricing 

policies are put in place. 

3.4 Jmproved O n-Farm Designs 

3 4.1 Current Design Practices 

The ldentification phase studies have highlighted the relatively low level of 
water management currently practi:ed in many . parts of existing irrigation 
schemes. Not only must there be ımprovement ın these areas, planners of 
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void replication of the on-farm works designs 

future schemes must seek to ta rational problems at the farm level. 
that have brought about curren ope 

t achieve efficient water use lies in the selection of 
A fundamental strategy 0 

. t' method for a particular area. The 
the most appropriate water applıca ıo~ 
sefection of an inappropriate method wıfl fead to. 

Water dl.stn'bution throughout the area resulting in social inequitable 
discontent 

non-uniform distribution within the fields resulting in overuse of water, 
variable yields and ultimately loss of revenue to the farmer 

For irrigation to be sustainable, it is important that close ?ttention is given to 
the sefection and impfementation of the most appropnate on-farm water 
appfication methods. 

ff the farmer is to accept ful! responsibility for the operation and maintenance 
of the distribution system and to pay a realistic price for the water supphed to 
him, he must be provided with the means of ensuring that th.e water is ~ut to 
the best possible use on his land. Failure to take such actıon wılf serıously 
weaken the effectiveness of implementation of irrigated agriculture in the 
Region. 

The factors affecting the selection of appropriate water application method are 
discussed in Technical Discussion Paper No 20 (Halcrow 1994). in this context 
the experience of current schemes that have been designed and implemented 
should be considered. Two examples, Han:::ağiz and Devegiçidi, are of 
particufar significance since they have been recommended tor selection as 
Pilot Areas for the GAP MOM study. in these areas traditıonal canalet have 
been instaffed and furrow irrigation appears to be the standard on-farm water 
appfication method used. Though the soils in these areas are cfayey, fand 
sfopes observed range from fow lying gently sloping areas at 1 to 2%. through 
intermediate areas at 2 to 6%, with some lands from 8% to in excess of 12% 
Additionafly, the topography is gently undulating. 

This situation has significant adverse implications for water use efficiency in 
steeper areas it wiff be impossible tor farmers to controf etfectıvely their on
farm water distribution and field efficiencies wifl be low. in these areas farmers 
will afsa be tempted to take more water !han they need, to the detriment of 
farmers further down the system. Where land undulates, soif-water contact 
times will vary signifıcantfy, again adversely affecting field fevel distribution 
efficiencies. 

!he methods ~f on-farm water application assumed tor the planned schemes 
ın the GAP regıon are shown in Figure C3.1. A generalised irrigation suitabifity 
map, based on fand slopes, is shown in Figure C3.2. 
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3 4 2 Proposed Modifıcations 

~oth Devegi_G idi and. Hancag ız ar~ reported to suffer from water shortages. This 
s for a _ vanety of reasons, rangıng from insufficient water resources to high 
d ıstr~b~tıo~ system losses. The minimisation of these ıosses together with the 
maxımısation of on-farm application efficiencies is therefore of paramount 
ımportance ıf MOM models are to be successfully applied in these areas. That 
ıs overall water use efficiency must be improved to ensure: 

financial viability tor the farmers 

equity of supply and hence avoidance of social disharmony 

minimisation of potentially adverse environmental impacts 

There is theretore a perceived need for the on-farm water application designs, 
partıcularly at Devegiçidi and Hancağiz and possibly tor other projects within 
!he GAP Region, !o be reviewed. Such a review should consfder alternative 
on-farm layouts for different application methods based on !he following 
parameters: 

closed level furrow and level border strips in areas up to 0.05% slope 

graded open furrows up to 3% and graded borders in areas up to 2% 
slope 

the use of contour furrows in areas up !o 6% slope 

the use of sprinkler irrigation in areas of 6% to 20% slope 

the implementation of a trial area of drip irrigation. 

it is proposed to test the above techniques in the Pilot Areas as described 
below. 

3.5 lmproved On-Farm Water Management Practices 

3.5.1 lntroduction 

The efficient use of irrigation water and effective handling of drainage water at 
the farm ıevel are an essential part of good on-farm practices. it is proposed 
that within the Pilot Areas, as part of day !o day management and operation, 
farmers will be introduced and trained in !he use of improved water 
management practices. 

A package of potential water saving measures these will be developed suitable 
tor implementation throughout the GAP Region, based on !he experience of 
the GAP MOM study over the next few years. Next to improvement in 
efficiency of distribution of water at the primary/secondary distributıon level, the 
improvement of on-farm practices and efficiencies is !he most important water 
saving measure !hat should be implemented throughout the GAP irrigation 
schemes. 
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· · ı and can be quickly implemented by 

Some of these measures w~~h~~s sı~fıı e require small modifications to the 
the farmers themselves. . . . should be seen as part of an 
infrastruct~r~ and will take tı~~d:. 1~~~~~ci~g:~!~n technicians, subject matter 
overall traınıng program~e ti 1 d farmers will have these practices 
specialists and, most ımportan y, ea . · b f ı d 
demonstrated on their farms. The fırst step will be to ıden~ırx a num er 0 ea 
farmers within each Water User Group, who will be wıllı~g to adopt these 

· d h farms can then be used as demonstratıon areas for other practıces, an w ose 
farmers within the Group. 

These measures are described in the following sections in ter:rıs of _how _they 
will be implemented under the GAP MOM Project. After experıen~e ıs gaıned 
with them in the Pilot Areas, these measures should generally be ımplemented 
throughout the GAP Region. The measures can be grouped as follows: 

demand for, and distribution of, water at the tertiary level 

water handling at the farm level 

drainage measures 

tria ls and monitoring. 

3.5.2 Demand for and Distribution of Water 

(a) lrrigation Water Demand 

it is proposed that Village Group Technicians, Subject Matter Specialists and 
ıead farmers receive training under the project in the concepts of crop water 
requirement estimation. The fırst two groups will have a background in this 
subject but farmers must be encouraged to adopt a simple approach to water 
budgeting. it is not suggested that this should entail the use of sophisticated 
soil moisture measuring equipment. A selected number of receptive lead 
farmers should be encouraged to have simple rain gauges set up at the edge 
of their farms so that they can monitor daily or weekly rainfall 

Through ınformatıon prepared and made available by the proıect about 
theoretical crop water demands (in millimetres per week) they should be 
introduced to the idea of keeping a water balance schedule. This will promote 
and heighten their awareness of water use and allow them to develop a sense 
of relationship between "what the projeci theoreticians say" and what are their 
own "empirical" practices. 

in time, progressively stricter controls should be imposed on water 
measurement and charging. These farmers should have then a heightened 
sense of the value of water and a rational basis for monitoring and controlling 
their own usage (and costs) to best effect. 

(b) Flow Measurement in Canalets 

The Project will attempt to introduce acceptable flow measurement structures 
in ali tertiary channels in the Pilot Areas probably in the form of fixed crest 
flumes. it is proposed that flow measurement, and hence the total volumetric 
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usage, will be carried out and trialled in two ways: 

(i) 

(ii) 

~ n d~he majority of cases can alet structures will be fitted with gauges 
ın ıcating flo':" versus head and head versus flow on both the inside 
and the_ outsıde of the canalet. in these situations, farmer groups will 
be requıred 1? ındent for water from the water bailiff and indicate which 
days (~nd nı~hts) they r~quire water during the off-peak season; or 
the~ wıll be ınformed whıch days they will receive water on rotation 
durıng peak periods of_ water shortage. Farmer groups will be expected 
to keep a record of dıverted flows on a three-hour basis when outlet 
gates are open from which total volume delivered will be calculated. 

in a small number of cases autographic recorders will be installed to 
trial their acceptability to farmers. These should pr~ferably be installed 
in locations towards the head of !he system where the tendency will be 
tor WUGs to over-abstract water. The intention of this is threefold: 

to test !he possibility of introducing a more sophisticated 
method of water metering 

to acı as some form of control or benchmark against which to 
test other (manual) areas 

to serve as a means of bringing peer pressure to bear on 
dishonest practices. 

(c) Water Abstraction From Canalets 

At present water is abstracted directly from canalets using single large 
diameter syphons of up to 20 to 30 l/s Water handling can be made easier and 
therefore more effıcient in two other ways which should be trialled: 

by the precasting (or modification) of canalets to include a slide offtake 
gate in the side of the canalet where !hey are close to !he ground 

by the precasting (or modification) of canalets to include a pipe offtake 
and valve in the base of higher canalets. 

in ali cases, whether traditional syphons or modifıed canalets are used, 
farmers should be encouraged to construct small (concrete) receiving cisterns 
and outlet channel into which to discharge diverted flows. This will also ease 
water handling and minimise wastage. 

(d) Water User Group Night Storage Reservoirs 

The implementation of Night Storage Reservoirs (NSRs)should be a major 
feature tor the Pilot Areas. With the exception of Ceylanpinar, the Pilot Areas 
are part of irrigation distribution systems with long supply canals and therefore 
long travel times for water movement. These systems have very little (or no) 
in-line storage and the efficient matching of supply to demand to minimise 
distribution losses will be very difficult. This will also have an impact upon the 
WUGs in terms of security and efficiency of supply, particularly once the 
projeci moves to a more rigorous regime of water measurement, charges and 
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recovery. 

in preparation tor this the WUGs can be assisted by _encouraging !hem to 
accept some in-system storage within their own ~re~ ın the form of N_SRs. 
This will mean ıand· ıoss tor someone. To seli thıs ıdea to farmers wıll be 
difficult since the benefıts can be demonstrated only after the reservoirs have 
been built. The intention will be to demonstrate to farmers that !hey can 
achieve more effıcient and convenient use of water if they control their own 
limited storage. 

Simple construction techniques are envisaged. Providing soil conditions are 
suitable (high clay content), the NSRs could be simple earth ponds fed by a 
short upstream canalet directly below the flow measurement structure, with a 
simple fabricated steel gate in a concrete outlet structure. A concrete waste 
weir will be required to return excess flows to the secondary canal in times of 
emergency. 

Looking to the future, these NSRs could provide the infrastructure to 
encourage the development of pressurised irrigation systems on a larger scale 
basis. in terms of size, and providing sufficient head is available, tor a WUG 
covering (say) 1000ha, a 1.5 metre deep (active depth) pond would need to be 
some 0.25ha in area. 

(e) lrrigation Scheduling 

Lead farmers should be trained in water scheduling. Having famil iarised them 
with the idea of crop water requirements, the concepts of soil moisture holding 
capacity and readily available moisture for different soils, and the concept of 
irrigation intervals must be introduced. The proposed On-Farm Water 
Management Engineer (OFWME) should then develop guidelines for irrigation 
scheduling by: 

determining unit stream sizes and irrigation durations tor standard 
furrows for different crops and soils (ie, a set of fixed rules for farmers 
to adopt for applying (say) 50 or 100mm per applıcation) 

drawing up a schedule of varied ırrigatıon ıntervals (7 or 10 or 12 days) 
so that these fıxed application depths can be matched to the seasonal 
variation in crop water demands. 

3.5.3 Surface Water Handling at the Farm Level 

(a) Header Ditches 

Having ~ncouraged farmers to decrease their water ıosses through the 
constructıon of concrete ci~t~r~s into which to discharge canalet water, they 
should be encouraged to mınımıse their losses by: 

ensuring lhat their ditches are kept a minimum 3 metres away from the 
canalet support pedestals. Softening of the ground in the vicinity of the 
pedestals eften leads to springing of the canalet joints thereby creating 
seepage losses and, in time, the complete collapse of the canalet. 
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lining their header ditches or using polypropylene layffat tubing. 

(b) lmproved Water Handling Techniques 

in regard specifıcally to furrow irrigation which is widely practised throughout 
the region, various techniques should be promoted to improve water handling 
and minimise losses including: 

Encourage the local production and use of different shapes of double 
sided ploughs (deep and narrow, round , wide and shallow). Farmers 
would be expected to purchase them but the Projeci should 
commission some for trialing in different soil, slope and crop conditions 
(see below). 

Encourage the use of simple plastic sheet stop-offs to head-up and 
divert water. 

Encourage the use of multiple small syphon tubes to divert water from 
farm ditches into furrows. 

Encourage the use of lay-flat tubing ta convey water from canalets to 
farm ditches. 

Encourage the use of gated lay-flat tubing instead of epen farm 
ditches. Such tubing can be fıtted with simple preformed plastic valves 
whıch can be punched through the tubing wall at the appropriate furrow 
spacing. Simple tying of !he tubing with string or wire will act as a 
valvıng arrangement. 

Promote the technique of cut-back furrow irrigation. This would be 
particularly appropriate in the case of using layflat tube manifolds 
instead of farm ditches. A manifold is divided in halt by tying off ene 
side and delivering the full irrigation stream to halt !he furrows. Once 
these are fully wetted, the other side is tied off and the remaining 
furrows wetted. Thereafter ali furrows are supplied through the entire 
manifold at halt the original flow. This technique has been found to 
improve water use efficiency. 

Encourage farmers ta introduce intermediate header ditches at 
signifıcant changes of land slope where land has not been well graded. 
This could benefıcially be implemented where epen furrows and layflat 
tubing are used. 

Encourage WUGs in the re-use of excess irrigation water by the 
construction of collection ponds at the downstream end of tertiary 
drains with re-lift to the command canalet. 

Consider the conjunctive use of surface and groundwater. Many 
farmers own and operate their own boreholes in the Harran plain and 
advice should be given to farmers and WUGs about their optimum use. 

Seme examples of techniques suitable lor furrow irrigation are shown in Plates 
C3. 1 ta C3.4. 
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Plate C3.1 
Gated Lay-Flat Tubing Used as Header Line to lndividual Furrows 

Plate C3.2 
Gated Aluminıum Pipe Used as Header Lıne to lndividual Furrows 
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Plate C3.3 
lndividual Syphon Tubes from Concrete Lined Header Ditch to Furrows 

Plate C34 

T b 
from Earthern Header Ditch to Furrows 

tndiv dua! Syphon u es 
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3.5.4 Pressurised lrrigation at the Farm Level 

The oppo~unity for the. in~roduction of widespread pressure systems (sprinkler 
and drıp) ıs currently lımıted in the GAP Region. Nevertheless, the Projeci 
should encourage the adoption of these water effıcient measures wherever 
possible. Farmers will primarily be conscious of the cost commitment involved 
and possibly of social factors such as the need for night irrigation (with 
sprinklers) during windy periods. However the projeci should actively educate 
farmers in the benefıts of these systems, such as: 

lower water usage, especially if realistic water charges are being set 
and applied. 

minimum weed problem with consequent savings in weeding costs 

better water application control, leading to more consistent and higher 
quality yields with implications for better market prices. 

Efforts should be made to identify about 50ha within each Pilot Area where 
farmers are willing to adopt trials of these methods. The Projeci should 
encourage equipment manufacturers to make equipment available at attractive 
rates and brief the GAP Administration on the financial implications. Sprinkler 
types must be related to crop type; farmers in the region report damage to 
cotton from higher intensity sprinklers and are therefore reluctant to use !hem. 
Low intensity sprinklers may be the answer far this situation and also for night 
irrigation to avoid the need to move laterals during darkness. 

3.5.5 Drainage Measures 

Farmers should be made aware !hat their regular ploughing activities create 
variations in graded fields with time. This not only creates the non-uniform 
distribution of irrigation water, but can lead to undrained standing water in 
fıelds which can adversely affect groundwater levels by creating perched water 
tabi es. 

Farmers should also be made aware that uncontrolled runoff from furrows to 
tertiary drains results in the erosion of channel banks with subsequent siltation 
and increased requirements tor maintenance. in some selected areas the 
project should initiate the monitoring of flows from farms into tertiary drains. 

Technical Discussion Paper No 11 (Halcrow 1993) recommends a monitoring 
and research programme into groundwater levels and salinity, salt 
accumulation in soils, and the effectiveness of sub-surface drainage systems 
in swelling clays. The Projeci, through the proposed OFWME, should 
encourage and liaise with the University of Çukurova to instigate this 
programme within the project Pilot Areas. 

3.5.6 Trials and Monitoring 

(a) Furrow lrrigation 

The Projeci should actively pursue and involve farmers in trials of water use 
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· · f d.ff t aı·ıgnments ıengths and slope under dıfferent effıcıency for furrows o ı eren • . d · th 
· · · d d furrow ıengths are extensıvely covere ın e soıl condıtıons. Recomrnen e . 

1 
b d 

literature, but final decisions on the besi confıguratıons can on Y e ma e 
under site specifıc c9nditions. 

Farrners should be introduced to the concept of. long ci?sed furrow.s in fl~t 
areas (up to 0.5%) or shorter open furrows with ıntermedıate farm dıtches ın 
steeper lands. 

(b) Monitoring 

Apart from the monitoring programme referred . to ~bove, the projeci should 
rnonitor soil moisture and hydraulic conductıvıty ın a selected nurnber of 
ıocations. These should be at locations where trials into different furrow lengths 
are being carried out. 

3.6 Drainage Water Reuse 

Existing fıeld irrigation systerns at present have very little provision for dealing 
with excess irrigation water at the tail-end of fıelds . Some drainage water reuse 
is presently practised, but there is often wastage of water through ponding in 
local depressions or behind field boundaries. For optimising the water 
resources provision should therefore be rnade for a rnore forma! fıeld drainage 
system to collect the drainage water and dispose of it, ideally for reuse within 
the irrigation system, as described above for the farrn or tertiary level. 

At the secondary level, check structures could be constructed at strategic 
locations across the secondary drains. This would allow drainage water to be 
diverted back into the secondary canals at a lower command level down the 
system. On the steeper lands this could be achieved by gravity, otherwise 
purnping would be required. This mixing of drainage and irrigation waters 
would rnitigate the adverse effects of applying saline water to downstrearn 
fields. An example of such reuse is proposed under the Su-iş projeci tor the 
downstrearn end of !he Urfa canal systern in !he Harran Plain. This proposal is 
for a series of pumping stations to lift water from the drains into a cana! to 
comrnand the lower part of !he Harran Plain (Su-iş Proıe 1992). 

Several GAP irrigation schernes are located adjacent to each other within the 
sarne drainage basin which would allow drainage water from the upper 
scherne to be reused in the downstream one. This drainage water could be 
diverted frorn !he natura! drainage channels by check and offtake structures or 
by pumping where the main conveyance cana! of the downstream projeci 
passes over !he drain. Alternatively excess irrigation water could enler the 
lower projeci canals directıy from the tail escapes at the end of the upstream 
canal system. Schemes which could benefıt from this form of reuse are: 

upper section.s of Mardin-Ceylanpinar taking drainage water from 
Bozova and Sıverek-Hilvan projects 

Batman right bank taking drainage water from Batman-Silvan project. 
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3.7 Conjunctive Use of Groundwater and Surface Water 

Aqu_ıfer management is required to optimise the drawdown and yield in the 
aquıfer wıth respect to ıts storage capacity. This will maximise the drainage 
water and storm run'off that is induced into the aquifer because of drawdown. 
This applies particularly to those aquifers which are unconfıned and have a 
large storage potential such as those within the Ceylanpinar plain. On the 
other hand the groundwater resources of the Harran plain are already 
exploited to a very large extent and !here is little potential lor further 
extractions from !his source. 

To operate such a management procedure effectively, the areas where fully 
saturated groundwater conditions occur along the natural drainage channels or 
newly constructed drains will need to be defined. The response of the aquifer 
to pumping will also have to be fully understood. it is recommended !hat the 
implementation of !his form of groundwater manipulation be undertaken in 
phases. The expansion of well fıelds within an irrigated area is dependant 
upon the successful balance between effective drawdown and maximising the 
aquifer yield. 

A practical constraint arises due to the need to install a large number of wells 
to abstract the required quantity of water. in the case of the Ceylanpinar it is 
estimated that about 2,500 wells with discharge capacity of 40 l/sec could be 
required to provide sufficient groundwater to supplement surface resources in 
the proposed irrigation areas. 

The groundwater conditions in the Harran and Ceylanpinar basins, which are 
the mest signifıcant ones in the GAP region, are fully discussed in Technical 
Paper No 16 (Halcrow 1993). 

3.8 Other lmprovements to Surface lrrigation 

Land levelling, using modern laser controlled levelling techniques, enables the 
final fıeld grading to be very precise, particularly where large earth moving 
equipment is used. it is recommended that land levelling be undertaken prior 
to the commencement of irrigation, and in such a manner that the land is 
ıevelled to its besi condition with minımal overall earth movement and 
exposure of sub-soil. According to the existing topographic situation !his could 
involve the formation of: 

on the steeper land (>3%), level or graded terraces 

on ıess steep land (1-2%), fields with uniform slope lor furrow or border 
strip irrigation 

on shallower sloping land (<1%), level basins or uniformly graded 

fıelds. 

on completion of the land levelling _and r~spreading of topsoil the farmers' land 
would be immediately ready for ımgatıon. it would then only requıre land 
smoothing operations to be undertaken by. t~e farmer after each cropping 
season to maintain a uniform land profile wıthın the fıeld. Efficıency of water 
use would thus be maintained. 
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SECTION O - DRAINAGE CONSIDERATIONS 

DRAINAGE iN THE GAP REGION 

1.1 lntroduction 

The purpose of this section of the ldentifıcation Report is to review the provisions 
tor drainage included in the main GAP irrigation schemes and indicate the 
potential tor improving overall drainage perlormance (and hence overall irrigation 
efficiency). Some of the schemes have been constructed or are under construct
ion. Others are stili at the planning stage. 

A brief review of the standards currently adopted tor drainage planning and 
design is given below in this chapter. Chapters 2 and 3 discuss !he drainage 
situation for irrigation schemes in !he GAP region, with particular attention being 
given to the Urfa-Harran Plain (Chapter 2) and the Devegeçidi and Çınar Göksu 
schemes (Chapter 3). There then follows in Chapter 4 a review of the potential 
for water re-use and the factors affecting disposal of drainage water. Chapter 5 
discusses the operation and maintenance aspects of the drainage facilities and 
reviews the feasibility of making a charge to farmers for drainage services. 
Conclusions and a summary of the recommendations are given in Chapter 6. 
Further information on drainage issues is given in Technical Discussion Paper No 
11, Drainage Requirements. 

1.2 Overview of Drainage Systems 

in the GAP region it is estimated that 22,000km of open drainage canals will be 
constructed. The purpose of the canals is to collect and convey runoff from spring 
rainfall as well as excess water from summer irrigation. Drainage systems consist 
of different levels or orders of drainage canal. The largest unit, the main or 
primary drainage canal, will generally be located in the lowest part of the project 
area, along natural drainage lines. This will receive water draining from the next 
Jevel of drainage canal, the secondaries, and convey it to an outlet point. Main 
drains and secondaries may alsa serve to carry water generated outside of the 
projeci area to the outlet point. Primary drainage canals are often very large. For 
example, the primary drain from the Urfa-Harran Plain scheme has a capacity of 
80 m3/s. The secondary drainage canals receive water direct from the tertiary fıeld 
drains which in turn receive the water from the surfaces of the fields. The 
tertiaries are generally about 0.75m deep, have a bed width of about 1 m and 
sideslopes of 1:1. in large flat areas such as the Urfa-Harran Plain, they are 
intended to be spaced at intervals of about 350m and have a length of 1-3km. 

The drainage canals will function only as surface drainage systems; !hat is, they 
have no direct influence on the depth to water table or the control of salinity. To 
affect these would require deep subsurface drainage systems. The indirect 
influence of surface drainage systems on water table and salinity can be 
considerable, by removing water from the surface which would otherwise have to 
infiltrate and drain away through the soil profi le. There are no current plans to 
install buried pipe drainage systems in the GAP region. 
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1.3 Current Drainage Design Practice 

1.3.1 Design Procedures 

The design of drainage systems fer large irrigation sch~mes is the. responsibi~ity 
of the state Department fer Hydraulic Works (DSI). The draınage. desıgn 
procedures and standards used are set out in a DS İ Design Manual (DSI , 1988). 
These have evolved from systems largely developed by the United States Bureau 
of Reclamation and as such are sound. 

Drainage needs are determined at the planning stage on the basis of information 
on rainfall, soils, irrigation water quantity and quality, depths to water table and 
groundwater salinity. Key data concerns the depth of the soil, its permeability and 
the salinity of the groundwater. Generally, sub-surface dra inage (buried pipes er 
deep ditches tor water table and salinity control) is not considered necessary if 
the soil and water table are deep and the groundwater salinities low. Details of 
the drainage system are prepared by the DSİ design department in Ankara. in 
due course, after a contract has been let, construction work is supervised by the 
local DSİ office. 

Current DSİ design practice does not provide surface inlets ta avoid soil erosion 
by water flowing into a tertiary drainage canal. Water either stagnates on the 
surface or flows into the drains in an uncontrolled manner. This results in the 
formation of gullies in the slopes of the tertiaries and deposits of silt on the beds 
of the channels. This adds considerably to the burden on maintenance and is a 
major cause of under performance of drainage systems. The solution is to provide 
small structures at suitable points ta take the water from the fields and lead it 
through pipes into the tertiary drainage canals. 

ln-fıeld drainage works including land levelling and the installation of subsurface 
drainage systems are the responsibility of the General Directorate for Rural 
Services (GDRS). ln-fıeld drainage systems constitute a quaternary level of 
drainage designed using updated manuals based on American and European 
practice. 

1.3.2 Calculation of Discharges 

The DSİ design procedure requires discharges in the surface drains to be 
estimated as the sum of surface runoff and percolation. Discharges include 
consideration of short term storm runoff from within the project as well as from 
extemal areas, and also lenger duration flows generated within the projeci area 
by prolonged rainfalls. The highest estimated discharge forms the basis fer 
design. 

Short term storm runoff is determined using either the Rational Formula 
(c.at~hments u~der 5km

2
) or the USSCS Mockus method. Discharges generated 

wıthın the proıect areas by lenger duration rainfalls are determined using the 
McMath method, a USBR procedure based on a 1 in 1 o year rainfall. The highest 
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discharges usually occur during the peak of the irrigation season and include 
contributions by surface runoff from irrigation, deep percolation from irrigation and 
losses from canals. 

An alternative approach, recommended by the FAO (1980), assumes !hat for 
furrow, border strip or small basins, at least 25% of !he water applied on the fıeld 
will percolate. This results in percolation rates which are broadly in agreement 
with DSİ estimates. GDRS alsa recommend !hat !he discharges calculated during 
summer should include all losses from !he cana! distribution system as well as afi 
losses occurring at !he fıeld level. Discharges calculated in !his way are very 
similar to !he DSİ values. 

1.3.3 Discussion 

The DSİ drainage design manual was developed for application in Western 
Turkey where !he rainfall is higher and !he temperatures lower. it needs some 
modifıcation fer !he more arid conditions prevailing in the South-East of !he 
country. The techniques used to determine drain discharges assume !hat the soils 
are at fıeld capacity in spring. This might apply in high rainfall areas and in !he 
Tigris valley such as Devege çidi where winters are cold. The soils of the southern 
Urfa-Harran Plain however are only likely to return to fıeld capacity during wetter 
!han average years. 

Problems may arise as a resul! of basing the decision on the need fer sub-surface 
drainage solely on the existing depth !o water table and groundwater salinity. in 
semi-arid areas such as the Urfa-Harran Plain, the natura! expectation is !hat 
water tables will be deep and groundwater salinities low. Drainage designs should 
be based on an appraisal of !he conditions which are likely !o exist after projeci 
implementation, taking into account the potential for waterlogging and salinisation. 

The drainage design process suffers from the separation between !he various 
parties involved. The planners do not lake an active par! in the collection of !he 
fıeld dala and often may not have visited !he scheme. They make the key 
decisions on !he need for surface or sub-surface draınage. The designers !hen 
apply the guidelines in the drainage manual in a prescriptive way. Although !hey 
have access to extensive dala, the accuracy of the dala is eften insufficient !o 
ensure sound design. The loca! DSİ offıce is !hen responsible fer !he supervision 
of the contracts but !hey are not formally involved in any redesign at the local 
ıevel. it would help greatly if a resident design team was based on site during 
construction, to make amendments as required. Another improvement would be 
to transfer responsibility for design !o !he regional level, where the actual 
conditions in !he field can be checked easily. 

The design of !he entire irrigation projeci from the secondary level down, including 
the entire drainage system to !he tertiary level should be the responsibility of one 
organisation. At present responsibility is divided between DSİ and GDRS. 
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2 

2.1 

2.1.1 

IRRIGATION PROJECTS iN THE EUPHRATES BASIN 

The Urfa-Harran Plain Scheme 

Design 

. d . des·ıgn for the Urfa-Harran Plain, including the basic 
Ful! detaıls of the raınage · · d t 

bl. h d by DSİ in a 7 volume report. Thıs ınclu es maps a a 
data have been pu ıs e · d · · ) 

1, f 1 ·25000 of depths to water table (annual maxıma an mınıma ' 
sca e 

0 
· 1 .. t. the locations of soil inspection pits, boreholes, water table groundwater sa ını ıes, . t 

observation wells and the detailed ıayout of the surface draınage sys em. 

The climate is hot and dry during summer and cool during winter. Annual rainfall 
varies across the plain from 330mm at Akçakale to 472mm at Şanlıurfa . The clay 
soils at Akçakale are unlikely to retum to fıeld capacity during spring although they 
are at Şanlıurfa where the rainfall is higher. 

2.1.2 Soil Properties 

The soils are predominantly clay or silty clay with relatively high levels of calcıum 
carbonate, 40% of afi soils having calcium carbonate contents in the range 20-
30%. Cation exchange capacities (CEC) of 20-30meq/100gm indicate that the 
clay contains a relatively high proportion of the swelling clay mineral smectite. 
otherwise known as montmorillonite. Soil salinities range from 0.5 dS/m in rainfed 
areas to over 10 dS/m in low lying areas which receive excess water; the 
exchangeable sodium ranges from 1-30%. 

Hydraulic conductivities based on the auger hole method have been obtained for 
23 locations in the high water table areas near Harran and Akçakale These 
indicate that the K values for the clay soils are moderate to high. An additional 30 
tests by DSİ have resulted in K values ranging from 0.2-3.5m/day with an average 
of 0.98m/day lnspection of the soıl profiles and discussions with Professor Dinç 
of Çukurova Unıversıty confırm the ımpression that the clay soils are um:s:.ıaUy 
permeable. The explanation appears to be due to the existence of some structure 
in the deeper parts of the soil formed by old root systems, which are stabilised by 
the high levels of calcium carbonate, aluminium and iron oxides. 

Clay soils are generally considered to be very difficult to drain because of their 
inherently low permeability. Swelling clay soıls in particular expand during wetting 
e~pecially in the presence of water of low salinity (eg. rain water). lnfıltration can 
vırtu~lly cease, mak.ing it very diffıcult to deliver the irrigation and drainage 
requırement. The soıls of the Urfa-Harran Plain appear to have characteristıcs 
which will help avoid such problems. 

2.1.3 Water Quality 

The salinity hazard of the water in the Ds·ı b f oreholes currently being used or 
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irrigation is generally rated as being medium to high (C2-C3) and the sodium 
hazard low to medium. The salinities in village wells tend to be low in the deeper 
water table areas (1000mg/I) but higher in the shallow water table areas (2,000-
10,000mg/I). The salinity hazard of the water from Atatürk is rated as being 
medium and the sodium hazard ıow (C2S1). 

Recent information has been obtained on the quality of the water impounded by 
the Atatürk Dam and the groundwater in the deep wells beneath the Urfa-Harran 
Plain near Akçakale. The dala confirm that the quality of the water available from 
the Atatürk Dam is good. The salt concentration is low and, in particular, is 
relatively rich in the more favourable ions such as calcium and magnesium and 
low in the unfavourable ion sodium. 

2.1.4 Water Table 

in the upper parts of the Plain, in the vicinity of Kısas, the depth to water tables 
recorded in village wells during 1977 was 10-35m. Soil salinities were low, 
typically 1000mg/I. West of Harran and in the centre of the Plain, water table 
levels were 10-17m, but were much shallower, 2-5m, in the flat areas immediately 
to the South-East. in the lower parts of the Plain, near Akçakale, the minimum 
depth to water table varied typically from 1-Sm and the groundwater salinities from 
1,000-17,000mg/I (vicinity of Demirkuyu). 

2.1.5 Drain Layout 

The Urfa-Harran Plain, flanked by hills to the Easl and West, slopes down gently 
in a southerly direction towards !he Syrian border. Streams emerging from the 
surrounding hills lose definition after about 1 km. in the upper parts of the Plain 
near Kısas, slopes are moderate, around 3%, and the natura! drainage network 
fairly well defineci. in the South near Akçakale, the land is quite flat, slopes 0-1 %, 
and the natura! drainage less well defined. 

Main drains have generally been located along the lines of the existing natura! 
stream channels. The original planned length of drains included 90km of main 
drain, 41 Okm of secondary and 195km of tertiary, encompassing a total area of 
119,4ô5 ha. The planned total was thus about 700km, but !his has since been 
increased to 850km, of which 600km of main and secondaries has been 

completed. 

The planned density of tertiaries at under 2m/ha is very low compared to the 
density of 2Bm/ha which would be re~uired if the tertiarie~ were to be installed at 
the required 350m spacing. This raıses. the ımportant ıssue of !he mısmatch 
between the planned densities of the ırrıgalıon canals (about . 30.m/h~) and the 

1 
d densities of the drainage canals (about 8m/ha). Thıs ımplıes !hat ın 

P anne · ·ıı t b 'd d ·ıh t · 
practice, large parts of the Urfa-Harra~ P~aın wıs n~ e provı ·ı~ ffwı r ~rtıabry 
drains, in spite of the DSİ design guıdelınes. uc areas wı e ec ıve y e 

undrained, with potentially serious consequen_ces. . 

f 1 d to Several hundred hectares ın extent wıll have no forma! means 
Blocks o an up 
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f t. 1 1 the secondaries One inevitable resul! will be !hat farmers o evacua ıng wa er o · . . 
will be forced ıo make cuts in the secondary embankments to relıeve floodıng 
within the ıower parts of their areas. This will further add to the problems of 

maintaining drains. . 

Though the major part of the main and secondary drainage systems_ have. been 
completed, many are silted up or remain to be connecte~ ~o t~e maın draınage 
system. The necessary work should be carried aut before ırrıgatıon releases start 

to flow. 

Surface drain inlet structures are not provided to convey water into the tertiaries, 
Water will therefore fınd its own way into the drain, causing erosion of the side 
slopes and siltation of the drains. This will further increase the need far 
maintenance. The 0.75m deep drains are shallow and will have negligible 
influence on water table levels. 

it appears that few if any of the planned tailwater escapes, intended to take reject 
water from the tertiary irrigation canals and return it to the drainage canals, have 
been provided. This has signıfıcant implications tor drainage since water will 
accumulate at the ends of the tertıary canalets and cause problems. Farmers may 
tend to relieve these by making cuts directly into the secondary or even prımary 
drainage canals. Maintenance access to these drains will be hindered 

2.1 6 Discharges 

Check calculations of the drainage discharges that may be anticipated in the Urfa
Harran Plain have been made. The range of dıscharges at the end of drain 01 
include 70m

3
/s based on short term storms and 22.8m3/s based on the removal 

~f excess rain over a 48 hour perıod The peak irrigation season discharges 
ınclude surface_ runoff from ırrigation, deep percolation from irrigatıon and canal 
losses, amountıng to 5 83mm/day. The unit discharge of 0.67 Vs/ha results in a 
peak discharge of about 80m3/s at the end of drain 01 . 

2.2 Akçakale Scheme 

The A~çakale sc~en:ıe consists of 15,000 ha under irrigation. The main crop 
grown ıs cotton wıth ıncreasing amounts of wheat and barley both of which are 
very salt tolerant The water tor · · ti ' 
DSİ . · ırrıga on ıs drawn from groundwater using 314 
medi~~e:tı~~g~ a:edllsth. Thed.salinity of the water from the limestone aquıfer is 

e so ıum hazard low. 

lrrigation has resulted in the develo 
problems which have been the sub· pment of pe~ched water tables and salınity 
data are available on the d th ıect of recent ınvestıgatıons by DSI Extensive 
observation weııs. ep s 10 water table and salinities measured in the 

Prior to 1978, water table levels were m d 
moderately saline. This indicates th 

1 
Aka erately deep and groundwater was 

a çakale is in an area whıch receives 
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excess waters (surface runoff and/or groundwater flow) These have contributed 
to the general rise in salinity. The most striking feature since 1978 is the rise of 
the water table level to heights which are able to support an upward flow of saline 
groundwater. This has caused secondary salinisation. Areas of land formerly used 
to cultıvate cotton are now abandoned and either bare or occupied by halophytes 
(plants able ta tolerate high salinities) in some cases soil surfaces were darkened 
by high sodium levels. Trees in surrounding villages had either died or were 
severely affected by salinity Bare patches in cotton appeared to be associated 
with salinıty. 

Four 3m deep soil pits were excavated in the Akçakale area to inspect soil 
profiles. All had high clay contents, were well structured and of moderate density 
(1 4gm/cm3

). Soils were moist due to capillary rise and all contained the remnants 
of old tree roots. The pits were dug to below the water table and it was obvious 
from the rapid rate of water entry that the soils were permeable. in some cases 
water was actually observed to be entering the pits through old root channels. 

2.3 Ceylanpınar Scheme 

The Ceylanpınar scheme provıdes irrigation for 442,072ha of land between 
Mardin and the Syrian border. The land consists of gently sloping hills occupied 
by deep, lıght or medium textured soils of moderate permeability. Much of the 
ıand is used for dryland farming but some is irrigated using water abstracted from 
wells ıocated in the unconfıned aquifer beneath the area and applied through 

moveable set sprınklers. 

At the planning stage, no problems due to high water tables or s~linisation were 
anticipated During the fıeld visit, a number of irrigated fıelds were ınspected . The 

5011 
textures were, as expected, medium to light and the~e was no e~ıdenc~ of 

· ı· ·ıy problems There was also no evıdence of soıl erosıon, 
any draınage or sa ını · 1 th h. h 

rtl b cause of the choice of sprinkler irrigation and partly because o e. ıg 
pa y . e Th clus·ıon in the DSİ planning reports that there are unlıkely 
ınfiltratıon rates. e con t 

. bl s at Ceylanpınar thus appears to be correc . 
to be draınage pro em 

2.4 Discussion 

2.4.1 Flooding and Water Table ıssues 

. . urface drainage at the field ıevel has been made for 
Practically no provısıon for s. heme Surface water is unable to leave the 

rf H n Plain irrigatıon sc · . 
the U a- arra f mali earthen bunds surroundıng each one. 
fıelds because of the existenced 

0
. s are being drained by spilling water off the 

. t t epen secon arıes d Fields ad1acen o d . causing erosion of the side slopes an 
surface direct into the secon arıes , 
siltation of the drains. 

th land will be graded and either border strip 
in the future, it is expected t~at . et duced Excess surface water will then be 

·rrigatıon ın ro · 
irrigation or long furrow 1 

• • rovided of course that they are installed. 
able to flow directly to the tertıarıes , P 
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H b f the absence of surface inlets this will conlinue to cause owever, ecause o · . . . . 
· f th d · ·de slopes and siltation of the draıns. lnabılıty to cope wıth erosıon o e raın sı . 

such demands has been a major cause of drainage under performance ın other 

parts of Turkey. 

The proposed drainage system will remove the excess surface water generat.ed 
both by rainfall and by irrigation. The combined discharges from lhe area wıde 
contributions will be high and it will not be possible to prevent !he flow, from 
rainfall at ıeast, from continuing on into Syria. The lack of an outfall, however, will 
cause flooding in low lying areas such as Akçakale. 

The introduction of irrigation from the Atatürk Dam will resul! in a general and 
sustained rise of the water table level in !he Urfa-Harran Plain. Because of !he 
nature of the underlying soils, perched water tables will develop, particularly in the 
lower lying areas which are believed to receive inflows from other parts of the 
Plain. Experience from around the world indicates that water tables rise at the 
rate of about 1 to 2m per year, even higher if the irrigation efficiencies are low. 
Subsurface drainage is essential when the water table begins to enler the 
rootzone, 1-1.Sm. 

2.4.2 Salinity lssues 

lf percolation is hindered, a sustained rise in !he levels of soil salinity will result. 
The less soluble salts will precipitate out in the soil profile, leaving !he more 
soluble chlorides to accumulate until !hey eventually begin to affect crop yields. 

The following table provides an estimate of the time it will take before salinity 
alone begins to affect yields. This is conservatively based on the assumption that 
there will be no sustained deep percolalion in the clays and that instead salts will 
accumulate within the upper metre of soil. The soil data is based on soil from the 
Koruklu Field Research Substation, which has a fıeld capacity moisture content 
of 46% (volumetric basis) and a saturated paste moisture content of 92% 

The extended time periods shown in the table explain why there are no salinity 
problems evident in existing irrigated areas within the Urfa-Harran Plaın However 
there can be little doubt that !he problems currently affectıng the Akçakale are~ 
of !he Urfa-Harran Plain will eventually spread northwards throughout the Plaın. 
Problems wıll fırst become apparent in the lower central parts of the Plain and 
then gradually spread elsewhere. 
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TiME TO REACH CRITICAL LEVELS OF SALINITY 

CROP ECe VALUE FOR 10% YEARS BEFORE 
YIELD REDUCTION CHLORIDES REACH 

CRITICAL LEVELS 

WHEAT 7.4 73 

COTTON 9.6 99 

TOMATOES 3.5 29 

MAIZE 2.5 17 

BEANS 1.5 6 

Many factors can influence these estimates, beneficial ones being the existence 
of some deep percolation, and the effect of rainfall and irrigation in washing salts 
down to !he base of !he rooting zone. Other factors will have !he opposite effect; 
these include the over application of irrigation, the presence of historical salinity 
within the soils of the Plain. High water tables are particularly dangerous because 
they support an upward flow of salt towards the surface which contributes to 
secondary salinisation. 

The water from Atatürk Dam and also from !he deep aquifer beneath the Urfa
Harran Plain is of medium quality with relatively low levels of sodium and 
chlorides. There is no doubt that irrigation, particularly of salt tolerant crops, could 
continue tor many years without the need far a subsurface drainage system, 
provided that sound irrigation practices are employed. Equally, !here is na doubt 
!hat the time periods will be much foreshortened if water is allowed to remain on 
uneven field surfaces for any length of time. Much can be achieved by 
recognising the important role !hat surface drainage can have in preventing water 
from remaining on the surfaces of the fields. 

The irrigation of deep permeable soils as at Ceylanpınar will also resul! in 
ıncreased deep percolation and a rising water table. in most alluvial valleys, 
natura! drainage is insufficient to cope with the increased percolation and so water 
tables continue to rise to shallow levels, creating the serious risk of secondary 
salinisation A review of groundwater resources in the Urfa-Harran and 
Ceylanpınar Plains confırms that the sediments at Ceylanpınar. ove:ıie ~n 
unconfined aquifer. it is !herefore probable !hat !he percolatıon from ırrıgatıon wıll 
enter and be drained away by the aquifer. in this case salinity and water table 

control will be provided indefinitely 
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2.4.3 Need for Subsurface Drainage 

Before high salinity effects on yields become apparent (about 30 years, given 
good irrigation management), a system of deep (1.8m) buried pipe drains at 
suitable spacings (10-SOm in clay soils) should be installed. Water draining from 
the pipe laterals will then need to enter a deepened tertiary canal or collector pipe 
system which will ultimately flow into 3-3.Sm deep secondary or main drainage 
canals. in order to achieve this, the entire drainage system will need to be 
deepened. 

lf subsurface drainage is not provided when required, farmers will be faced with 
increasing difficulties as they attempt to stem the rising tide of salinity. Ultimately, 
the farmers will be forced to abandon their land. The accumulated salts will then 
move back towards the surface causing severe salinisation and alkalisation. 
Reclamation involving the leaching of salts and the replacement of sodium by 
calcium on the exchange complex will then be needed before the land can be 
restored to agriculture. An intensive subsurface drainage system is essential if 
reclamation is to succeed. 

Sub-surface drains are unlikely to be needed at the outset in areas where water 
tables are deep (>10 m) but they are needed now in the shallow water table 
areas near Akçakale. Parts of this area also need to be reclaimed. 

2.4.4 lrrigation Management 

The most common cause of drainage problems in irrigated areas is inefficient 
irrigation practice at the field level. Factors contributing to this are poorly graded 
fıelds, inexperienced irrigators, inflexible delivery systems and poor standards of 
maintenance. 

Th~ best solution in these circumstances is to improve irrigation practices before 
dra~nage problems occur. The need to install a very expensive subsurface 
draınage system may be dı-ferred or even avoided entirely if good irrioation 
management practices are employed. -
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3 IRRIGATION PROJECTS iN THE TIGRIS BASIN 

3.1 Devegec;idi Scheme. 

The Devegeç idi scheme has a gross area of 8, 040ha and a net irrigable area of 
6,900ha. it lies at an elevation of 580-730m and has an annual rainfall of 474mm. 
in the planning report, it was recognised !hat parts of !he area were steeply 
sloping and unsuitable for irrigation. Other parts contained large quantities of 
rocks (up !o 250m3/ha) within !he soil profile or the soils were thin, overlying 
bedrock. 

Devegeçidi is typical of projects in !he Tigris basin which experience hot dry 
summers and cool or even cold winters. The low evaporation rates during winter 
in combination with the rainfall, will ensure !hat the soil moisture returns to fıeld 
capacity. This probably occurs during February, with soils remaining wet until 
sometime in April. Excess rainfall during !his period will be about 130mm, a figure 
coincidently confırmed by the 130mm of runoff into the Devegeç idi barrage. 

At !he planning stage, it was recognised !hat over 60% of !he area was occupied 
by swelling clays. A fıfth of these were thinner !han 1.2m but rested on permeable 
gravels. Of !he 14,323ha investigated, 1% contained class 1 soils, 47% class 2 
and 16% class 3. Class 6 soils, considered unsuitable for agriculture, occupied 
the remaining areas. 

osl monitoring of depth to water tables during 1991 had indicated !hat localised 
high water table levels existed around !he villages of Güvenderen (canalets Y1 , 
Y9 and Y8), Güzelköy (Y9) and Başlık (Y7). The farmers at Güvenderen confirmed 
the localised nature of drainage problems which !hey said influenced their ability 
to cultivate crops such as vegetables. One poorly drained area adjacent to the 
cana! was caused by backslopes which had hindered natura! drainage. Generally, 
however, !here did not appear to be any serious drainage problems. 

Canalets in secondary cana! Y12 ware leaking very badly, particularly at !he 
joints. Because of !he strong slopes, escaping water was flowing on downslope 
and either being returned to the cana! or diverted to the fıelds far irrigation. 
Without exception, farmers had aligned their furrows straight down !he main 
slope. Their upper sections were very badly eroded whilst their lower sections 
were partly submerged in eroded sediment. One farmer confırmed !hat erosion 

was a matter of great concern. 

The electrical conductivities of water in the DSİ observational boreholes varied 
from o. 7dS/m to 1.6dS/m. The values are low and indicate that !here are currently 

no salinity problems. 
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3.2 Çınar Göksu Scheme 

The Çınar Göksu irrigation scheme, east of Diyabakır,. is currently under 
construction. ıt consists of left and right bank canals supplyıng water to 3582ha 
of ıand on the flanks of the valley. Prevailing slopes are steep !o moderate (up to 
12%). The climate is broadly similar to !hat at Devegeçidi, with soils returning to 
fıeld capacity in February, the excess !hen draining away either by surface runoff 
or by groundwater seepage. 

The main canals follow the contour and !here is nrr provision for cross drainage. 
Overland flow will convey sediment into the main canals, increasing the need tor 
cleansing before the start of the irrigation season. Provided !hat this is accepted, 
using the irrigation cana! to intercept surface runoff in this way is practical. 

The most serious drainage problems in !his projeci will be caused by soil erosion. 
During winter, the land will contain either cereals or be lef! bare, awaiting !he 
planting of summer crops. it will be at its most vulnerable from erosive rainfall 
during spring. 

Surface irrigation should be supplied in a non-erosive manner, tor example in a 
concrete lined or similar channel. Application to !he field should either be to short 
furrows on terraced land, or !o furrows laid aut across !he contour on a 
non-erosive grade. Provision should be made to intercept !he excess irrigation or 
runoff at !he end of the furrows and convey it away in an erosion control 
waterway. Such facilities are not currently included in the scheme. 

lrrigation will introduce salts into the soil which be must leached away if they are 
not to accumulate. This will either happen naturally by percolation down into the 
underlying formations or by downslope seepage; the latter resulting in the 
formation of localised areas of high salinity. Generally, !here should be no 
problems with high water tables because of !he tendency tor sloping lands to 
shed excess surface water 

3.3 Batman Scheme 

The Batman irrigation scheme is stili at the design stage. it has a gross area of 
51,903ha and a net irrigable area of 47,439ha. The projeci consists ofa series 
o~ plains at elevations varying from 540-750m. The slopes are generally 0-2% but 
wıth some steeper areas, up to 12% slope. The annual rainfall is 481mm and the 
epen water evaporation 2010mm. The irrigation water from Batman Creek is of 
high quality, low in sodium and with an EC of 0.1 dS/m. 

The soils ar~ derived. from calcareous marls and schists. Approximately 38, 311 ha 
of .the area ıs occupıed by swelling clay soils but mest are underlain by sandy 
soıls , usually encountered at depths of 0.35-1.Sm below !he surface. 

Generally, the soils are regarded as being deep and permeable; drainage 
problems are not expected. Monitoring of water tables and groundwater salinities 
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during 1991/92 in 7,600ha of irrigated land has indicated !hat the maximum water 
table depths in over 90% of the land exceed 2-3m below the surface; low 
groundwater salinities (2dS/m) also appear to confirm the impression !hat there 
are no significant dra.inage problems at the present time. 

3.4 Discussion 

Many of the projects in the Tigris basin occupy hilly land where there are severe 
risks ofsoil erosion. Farmers everywhere appear to be irrigating straight down the 
main slopes. in extreme cases, sediment had submerged and destroyed the crops 
at the foot of fields. 

üne solution to the problem of erosion is to restrict the length of furrow for a 
given slope. A second is to afign furrows across the contour on a shallow non
erosive grade. A third is to terrace the land. The !ast two solutions, require the 
provision of waterways to intercept and lead the excess water safely down the 
slope. 

Systems in use in other parts of the world include the use of graded channel 
terraces. These comprise a shallow channel on the downslope side an earthen 
embankment, designed to intercept water at the end of the furrows and convey 
it away ona non-erosive grade (about 0.4%) to waterways aligned straight down 
the main slope, spaced at intervals of about 300-400m. The waterways must 
either be shallow and wide, or narrow and deep, but if the latter they need energy 
dissipation structures. 

The secondary canalets at Devegeçidi were in a very poor condition, possibly 
reflecting some of the inherent difficulties of applying the system of canalets to 
strongly sloping Jand. Leaks invariably resul! in flow taking place directly beneath 
the canalet, contributing to a weakening of the canalet support foundations, and 
their eventual collapse. 
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4.1 

-------·-----
THE RE-USE OF DRAINAGE WATER iN THE URFA-HARRAN PLAIN 

Suiş Proje Approach 

The report by Suiş Proje published in 1992 conclud~d that there woul~ be 
insufficient water from Atatürk Dam to irrigate the entıre Urfa-Harran Plaın. A 
detailed study of the water resources was undertaken, taking into account 
including groundwater and the possible re-use of drainage water. (Table D4.1) 

The resulting water balance is shown in Table D4.2. 1,595 106m3 of water is 
used for irrigating 145, 713ha of land, plus a further 44 106m3 released to Syria. 
To meet the requirements, 1,219 106m3 comes from Atatürk Dam, 253 106m3 from 
groundwater and 123 106m3 from re-use. Groundwater would be abstracted from 
about 1,800 wells. The drainage would be collected by fıve new diversion 
structures and conveyed to new pumping stations where it would be lifted back 
into canalets to irrigate the lower parts of the plain. 

Little information is given in the Suiş Proje report about the quality of the drainage 
re-use water, other than the statement that its quality will change from C2S1 to 
C2S2 (0.25-0.75dS/m, SAR <8 to SAR <16). 

4.2 Re-Use Options 

The impact of re-use on the quantity and quality of water draining from the Urfa
Harran Plain has been modelled by the MOMJV consultants. The options include 
no re-use and the re-use of 25%, 50% and 75% of the drainage. Based on recent 
estimates of irrigation demand made by the MOMJV consultants, the model 
assumes that 2,200 105m3 of water will be required for irrigation between March 
and November. The major part of the water will be met by the Atatürk Dam, with 
a fıxed quantity of 253 106m3 being taken from groundwater in accordance with 
the estimates prepared by the Suiş Proje. 

The policy of re-use fınally adopted will depend upon the way in which irrigation 
and crop pattems develop within the plain Table 4.2 provides an indication of the 
impact of seme of the options. it should be bome in mind that the model takes no 
account of the complex chemistry taking place between the application of salt with 
the irrigation and its eventual drainage from the plain at the outfall, in particular, 
the effect of precipitation of the less soluble carbonates and sulphates. The data 
can best be considered as representing the worst case, which might be expected 
to exist when the project reaches full development and reaches a chemical 
equilibrium. 

4.3 Drainage Quantities and Qualities 

Subject to these qualifıcations, the fındings indicate that there are considerable 
advantage~ in re-using as much drainage water as possible. Without re-use, the 
total quantıty ofwater released from the Atatürk Dam will have to be 1,960 10sm3, 
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TABLE 04.1 MONTHLY RELEASES OF WATER FOR IRRIGATION 

SOURCE APR MAY JUNE JULY AUG SEPT OCT NOV TOTAL 

ATATÜRK 25.20 130.90 265.60 299.40 274.70 66.00 47.70 9.24 121 9.0 

RE-USE 1.34 11 .23 28.06 36.61 29.03 14.23 2.55 0.49 123.0 

WELLS - 61 .77 127.64 63.83 - 253.0 

DRAINAGE 1.37 3.69 9.51 12.19 9.51 4.72 2.74 0.41 44.0 

Ali quantities in 108m1 Source: Tables 7-9, Suiş Proje (1992) 

TABLE 04.2 ANNUAL DRAINAGE QUANTITIES AND QUALITIES WITH RE-USE 

ANNUAL QUANTITY AND QUALITY ESTIMATES 

Salı concentration of AtatOrk water 241 mgn 

Salt concentration of groundwater 426 mgn 

CASE 1: NO RE-USE Water Quantities (10'm') Salinity (mg/I) 

Dam Release 1960 241 

Groundwater 253 426 

Dralnage 885 655 

CASE 2: 25% OF DRAINAGE RE·USED 

Dam Release 1760 241 

Groundwater 253 426 

Re·used Drainage 201 661 

Drainage at Outıet 684 777 

CASE 3: 50% OF DRAINAGE RE-USED 

Dam Release 1580 241 

Groundwater 253 426 

Re-used Drainage 367 666 

Drainage at Outıet 513 952 

CASE 4: 75% OF DRAINAGE RE-USED 

1440 241 
Dam Release 

253 426 
Groundwater 

508 671 
Re-used Drainage 

Drainage 
372 1221 
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ıeaving 885 1osm3 ıo drain from the Plain. The average sal~ concentrati~n of the 
drainflow will be 655 mg/I, roughly corresponding to an electncal conductıvıty (EC) 
of 1 dS/m. water of this quality is widely used throughout the world to irrigate 

crops. 

ıt 50% of the drainage water were to be re-used, a realistic target in the medium 
term the diversion from the dam could be reduced to 1,580 10

6
m

3
. The water 

requirements would then comprise 1,580 106m3 from the dam, 253 10
5m3 from 

groundwater and 367 1Q6m3 from drainage. The salt concentration ofthe drainage 
water re-used tor irrigation would be 666 mg/I, roughly equivalent to an EC of 
1dS/m. This would have to be used with care to avoid a build up of salts. The 
water draining finally from the Plain would have been reduced in quantity to 513 
106 m3, and its salt concentration would have increased to 952 mg/I. 

in the case of 75% re-use, the diversion from the dam could be reduced to 
1440 106m3

, again taking 253 106 m3 from groundwater, 508 106m3 from drainage 
at a salinity of 671 mg/I, leaving 372 105m3 to be disposed of at a salt 
concentration of 1,221 mg/I, roughly corresponding to an EC value of 2dS/m. This 
water is very saline and would either have to be used in intensively drained land 
with salt-tolerant crops, such as cotton, or tor agro-forestry, again using salt 
tolerant tree varieties. 

The quantities and the qualities of !he water draining during July, the peak month 
of irrigation, have also been determined because these have a direct bearing on 
the capacity ofthe drains. The results indicate !hat the peak discharge during July 
without re-use would be 73 m3/s, decreasing to 57 m3/s for 25% re-use, 43 m3/s 
tor 50% re-use and fınally 31 m3/s tor 75% re-use. 

The peak total monthly drain discharge with 75% re-use is 83 106m3 with an 
overall salinity level of 1,221 mg/I. lf !his were to be collected and retumed to the 
Euphrates at Karkamış, and assumed to be flowing at 500 m3/s with a salinity 
level of 241 mg/I, !he effect would be to raise the salinity of the river to 380 mg/I 
The findings represent the worst case by assuming that ali of the salts contained 
in the irrigation water drain through !he system. 

4.4 Discussion 

There are three main reasons for re-use of drainage water: a reduction in the 
quantity of water needing to be abstracted from Atatürk Dam- a reduction in the 
magnitude of the disposal problem; and a greater than expected reduction in the 
salt load to be transferred downstream. 

Elsewhe~e, particularly in the United States, irrigation practices aimed at reducing 
~he net dısc~~rges of drainage have been found to result in a significant decrease 
ın the_ quantıtı~s of salts needing to be transferred downstream. Part of the reason 
tor thıs ıs the ıncreased precipitation of less soluble salts which efficient irrigation 
promotes. 
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Factors helping to moderate salinity include: 

the irrigation will take seme time to develop across the Plain, and as a 
result drainfl~w is expected to increase steadily, in line with the increase 
in irrigated area 

during the early years, the newly irrigated soils will not be saline and will 
act as a sink in which salts will accumulate 

in practice, more irrigation water of low salinity is likely to be rejected than 
intended because of the system of 24 hour f low and the difficulties of 
irrigating at night 

seme of the less soluble carbonates and sulphates contained in the 
irrigation water will precipitate out in the soil profile, reducing the salt load 
to be disposed of. 

Factors tending to reinforce salinity include: 

the existence of known saline areas such as near Akçakale 

the probable existence of other areas within the Plain containing historical 
accumulations of salt. 

The impact of uncertainties such as these can only be resolved once the scheme 
begins to operate by continuous monitoring of the discharge and the quality of the 
water draining from the Plain. 
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5 THE DISPOSAL OF DRAINAGE WATER 

5.1 Quantities of Drain~ge 

The estimates of the drainflow during the irrigation season indicate !hat, without 
re-use, as much as 40% of the water supplied far irrigation will be lost to 
drainage. This fıgure accords with experience gained in irrigation projects 
throughout the world, including Turkey. it is alsa consistent with !he original 
design estimates prepared by DSİ. 

There is clearly a strong argument for re-using al! or part of this water. in practice, 
there will continue to remain uncertainty about the actual quantities involved 
because of the uniqueness of the situation (clay soils, the possible existence of 
historical salinity in parts of the area, ete.). Because the problems of disposal and 
re-use are relatively recent phenomena, there has been little experience regarding 
methods of solution. A major activity of irrigation management must therefore be 
to monitor the quantities and the qualities of the drainage waters in order to 
prepare sensible plans for their re-use. 

Wıthout re-use, the quantity of water draining from irrigation at ful! development 
between March and November would be 885 106m3

, with a peak discharge in July 
of 73 m3/s. The average salt content of the water draining is estimated to be 
655 mg/I. 

Wıth 75% re-use, !he total volume of water to be disposed of would be reduced 
by about 50% to 372 106m3

, whilst increasing its salt concentration from 655 to 
1,221 mg/I. Experience gained in the United States concerning the disposal of 
drainage from irrigation indicates that salinity levels do not rise on a pro-rata basis 
with the reduction in flow; in practice, !he water quality is found to be somewhat 
better than expected. 

5.2 Reducing the lmpact of Oisposal 

5.2.1 Factors Affecting Water Quality 

The salinity ofa river normally increases along its course due to abstractions and 
return flows of more saline drainage ettıuents. The proportion of sodium relative 
to calcium and magnesium will alsa increase, with magnesium tending to 
precipitate out within the soils in the irrigation schemes. 

Water p_ercolating through the soil, either naturally or to a subsurface drainage 
system ıs generally degraded in quality, and in some cases contains high ıevels 
of trace elements such as boran, molybdenum or selenium, al! of which are Jikely 
to be of geo-che~ical origin. This is because the introduction of irrigation into a 
prevıously dry arıd area results in increased percolation which then tends to 
mobilise resident salts. 
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5.2.2 Management Options 

Management options to reduce the impact of disposal of drainage water include: 

source control of water, achieved by improved on-farm water 
management 

re-use, involving either direct re-use or blending with fresh irrigation water 

disposal to a suitable outfall. 

in !he United States, source control has been found to be the most effective and 
immediate means of reducing disposal problems. Source control is the term used 
to describe the policy of taking every possible means to reduce !he amounts of 
water which have to be diverted from !he primary source (ie. a dam). in its most 
tangible form, it involves seepage control and on-farm water management 
(OFWM). Source control results in an immediate reduction in the quantities to be 
disposed of, as well as reducing !he quantities needing to be diverted. Research 
in the Grand Valley, Colorado demonstrated that such a policy can reduce the net 
tonnage of salts to be transferred downstream by about 50%. The reduced 
applications lead to reduced percolation and an increased consumption of shallow 
groundwater by !he crops, a factor which is always ignored in water scheduling. 
in California, improved OFWM is now !he main means of reducing disposal 
problems. 

Wıth re-use, !here is a net decrease in the quantities of water which have to be 
diverted from source as well as a net decrease in the volumes of water which 
have to be drained. The salinity of the drainage water, however, will rise as the 
water is recycled, though not on a pro-rata basis. The ultimate limit on the 
recycling of drainage water will be the salt tolerance of the crops. Fortunately, in 
the case of plants such as cotton, wheat and barley, tolerance is relatively high. 

The various options tor re-use indicate that it should be possible to reduce the 
quantıties of water to be drained considerably. a reduction in peak flow rates from 
73 m3/s to 31 m3/s in July being achieved by a policy of re-ıising 75% of the 
drainflow. A parallel reduction in !he water needing to be diverted from the Atatürk 
Dam, from 1,960 106m3 to 1,440 106m3

, make this an attractive proposition. There 
will stil! be the need to dispose fınally of 372 106m3 of water ata peak discharge 
rate of 31 m3/s at the outfall of the main drain from the Urfa-Harran Plain. 

5.2.3 Disposal Options 

The disposal of the final effluent could include the following: 

(a) De-Salting 

Generally, desalting has been confırmed as being technically feasible but 
is very costıy. in the end, it stili leaves the problem of disposal of 
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t t d bn·ne The costs of desalting in the United States are concen ra e . _ . 
between US$ 11 o-200/1ooom 3 . This translates into the unrealıstıc annual 
fıgure of several billion US dollars, just for the drainage of the Urfa-Harran 
Plain and as.suming a policy of 75% re-use has been adopted. 

(b) lnjection 

lnjection into the aquifers is alsa a very costly opt~o~. The water ~as fırst 
to be cleaned and pre-treated before it can be ınıected, otherwıse the 
injection wells become clogged. lnvestigations by DSİ close to Akçakal~ 
in 1992 indicated that this would require a very large number of wells; ıt 
was not considered feasible from a technical point of view. lnjection will 
also reduce the quality of the water in the aquifer. This method is 
therefore not recommended. 

(c) Diversion to the Euphrates 

One possibility is to return the final effluent to the Euphrates at Karkamış, 
either through a pumping main or along a canal linked by pumping 
stations at regular intervals. This distance involved is over 100km, with a 
steady r'se of 250m over the fırst 90km from Akçakale (elevation 350m) 
and then a drop back to the Euphrates at an elevation of 400m. The 
section falling back to the Euphrates could be used to generale electricity 
and thus offset some of the pumping costs. 

Provisional cost estimates have been prepared tor the case ofa pumping 
main consisting of two 2 .5m diameter pipelines. During July, with a peak 
discharge of 31 m3/s, the power requirements are 150MW and the 
running costs US$ 2m per annum. Diversion for the entire 9 months of 
the irrigation season will involve an annual power cost of about US$ 9m. 
Taken in conjunction with the high capital costs of such a projeci, 
estimated as being US$ 90m (>US$ 700/ha), this option is unlikely to be 
feasible. 

(d) Agroforestry 

Disposal of the effluent into forested areas is another possibility, although 
this stili leaves the problem of the final disposal of saline effluent from the 
forested area. The aim is deliberately to use evapotranspiration from salt 
tolerant trees to reduce the quantities of water to be disposed of. So far, 
however, such usage has only been experimental. 

900 hectares of land in the San Joaquin valley in the USA have been 
planted with eucalyptus, casuarina, mesquite and elderica pines in 1985, 
as part ofa programme designed to manage salinity. During the fırst year 
the seedlings were irrigated with fresh water but drainage water was used 
thereafter. it is reported that, after establishment, trees were successfully 
able to extract moderately saline groundwater. The trees that are 
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particularly suitable fer use in saline areas include: Acacia aurioliformis, 
Casuarina equisetifolia, Eucalyptus camaldulensis and the Prosopsis 
species of juliflora, chilensis, alba, tamarugo and cineraria. Ali of these 
are able to ~ithstand high levels of salinity as well as alkalinity. 

The area of forest needed to evaporate the water remaining after 75% re
use is considerable, 25,000ha, and it stili leaves the problem of disposing 
of 7 m3/s of highly saline water which will be of very poor quality. 

(e) Use of evaporating basins 

Evaporating basins have been used in Australia as well as in the USA for 
the final disposal of saline drainage waters. in Australia, !here are two 
basins having a combined area of 2,000ha. in the USA, 27 facilities 
occupy a combined area of 4,000ha and provide a total storage of 
8,500 106m3

• Purpose made evaporation ponds are usually quite small, 
10-50 ha. They are normally lined and are often constructed so that flow 
occurs through a series of cells, evaporating to dryness within the final 
ene. An alternative is to identify a suitable depression and !hen pump the 
water from the projeci area into it, leaving it to stand and evaporate 
naturally. 

There has been concern in the United States about the environmental 
impacts of evaporation ponds because of the potential for leaks and alsa 
because of the accumulation to toxic levels of harmful substances such 
as heavy metals. There is a danger !hat, by attracting wildfowl, heavy 
metals enter the biological cycle; already !his has caused severe 
problems of fertility and deformity at !he Kesterton Reservoir in California. 
This inciden! led to the enforced closure of ali the farmers' subsurface 
drains. So far, !he main response has been to introduce ultra-effıcient 
methods of irrigation (such as drip) to minimise deep percolation. The 
only other alternative, to convey the water to the sea at San Francisco, 
is alsa proving controversial. it is a very expensive option. 

The area within the Urfa-Harran Plain which would be needed to 
evaporate directly the discharges during July, even assuming 75% re-use, 
is 25,000ha. This far exceeds the area !hat might be available and so !his 
option is considered unfeasible. 

5.2.4 Conclusion 

Ali of the methods of drainage water disposal considered above are considered 
to be impracticable and/or very expensive far the Urfa-Harran Plain scheme. 
Some of the methods could possibly be used in combination as par! of an 
integrated package of measures designed to help solve the problem. Far 
example, there could be a combination of re-use, use of forested areas, perhaps 
located in different areas, evaporation ponds, with final disposal of the very poor 
quality effluent either to a suitable depression or even to the Mediterranean sea. 
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The only viable option appears to be to plan for the maximum possible re-use, of 
!he order of 75%, and !hen Jeave !he remaining drainage water to flow into Syria 
at the outlets from the Plain. The predicted quality of !his water, 1,221 mg/I, is 
poor but could be improved by mixing with fresh irrigation water. 
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6 OPERA TION AND MAINTENANCE OF DRAINAGE SYSTEMS 

6.1 Drain Maintenance . 

Regular maintenance is essential if drainage systems are to function properly. A 
defıciency in maintenance at any point will adversely affect the drainage of the 
entire area above that point. Regular maintenance is needed to remove weeds 
which grow rapidly in the nutrient rich waters in the warmth and light as well as 
to remove rubbish and accumulations of sediment. The sediment, particularly that 
entering the tertiaries, originates from erosion of the fıelds, erosion gullies at the 
points of water to the drains, erosion of the side slopes as well as bank slippages. 

One aspect of standard DSİ d;ainage design which is contributing to the high 
maintenance requirements is the absence of surface drain inlets to lead the water 
from the fıelds into the drains. Under the present arrangements, water fınds its 
own way in, causing erosion gullies-ın the side slopes and forming silt bars in the 
beds of the channels. There are two ways to prevent this, the fırst being the 
preservation ofa permanent vegetated strip between the fıeld and the drain, the 
second being the provision of an inlet box on the fıeld surface to receive the water 
followed by a pipe to convey it down into the drain. 

The proliferation of simple open cut inlets to drainage canals, made by farmers 
to evacuate excess water, seriously hampers drainage maintenance programmes 
by making access along the banks very difficult for equipment. 

in the longer term subsurface pipe drains will be required to control salinity; these 
will also require maintenance. Mest problems in buried pipe drainage systems are 
caused by damaged or blocked outfalls and silted up sections of pipes. Pipes may 
become choked by the roots of aggressive trees such as willows or poplars or 
become clogged by chemical slimes. There is much evidence indicating that many 
problems occur during installation. 

A recent DSİ report on maintenance of irrigation systems indicates that up to two 
thirds of ali subsurface drains in !he Seyhan Project malfunction. Of these, one 
third are believed to be not working at all and only one third are functioning as 
intended. lnvestigations in the Turgutlu, Nazilli and Seyhan Projects have also 
revealed that at least halt of the permanent structures within the open drainage 
system were installed at the incorrect level, with a signifıcant number being 0.7m 
or more out. The result is that it is not possible to prevent the drainage canals 
from silting up, at least to the invert levels of the structures. This indicates that the 
supervisory role of DSİ during construction needs to be improved. 

Generally it was found that drainage canals were being cleaned at intervals 
ranging from one to fıve years. At least half needed cleaning annually because 
of the excessive amounts of weed and sediment accumulating in them. The 
maintenance of open drains and pipe drains are skilled operations which require 
costly equipment operated by skilled personnel. One question therefore which 
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needs to be addressed is to what extent this can continue to b~ undertaken .by 
DSİ . ıı could be undertaken by private contractors, or by the lmgatıon Authorıty 
proposed as the preferred MOM Model. 

6.2 Responsibilities fer Drainage 

ıt is recommended that the responsibilities fer the operation and maintenance of 
drainage systems within the GAP region should match the responsibilities 
recommended for the operation and maintenance of the irrigation systems. 

The responsibility fer the disposal of water from the project should remain, as with 
its supply, with DSİ. The disposal of water is a matter which has regional and 
international importance and as such is beyond the scope of !he operators of the 
irrigation system. 

Within the irrigation system, the operation and maintenance should be the 
responsibility of the operating authority, either DSİ or a newly established 
lrrigation Authority. The new authority should be responsible fer the provision of 
water to the farmers er their representatives and logically should remain 
responsible fer the transfer of drainage from !he tertiary level to the outıet point. 
The policy regarding the re-use of water within the scheme should remain with 
DSİ because of its wider implications. 

The tertıary drainage canals serve the immediate needs of a group of farmers. it 
is therefore recommended that the proposed Water User Groups (WUGs) be held 
responsible fer their operation and maintenance. in this way, the main 
benefıciaries will be made aware of, and responsible far, poor drain performance 
within the unit The group would also be responsible for arranging tor the annual 
weedcut and the bi-annual desilting. Contractors might undertake this work or, 
subject to payment, the lrrigation Authority er DSİ . 

Quaternary fıeld drainage systems, comprising shallow fıeld canals plus, in the 
future, buried pipe drains, should remain the responsibility of the farmer. both tor 
raisıng the necessary finance for tneır ınstallation and subsequem maıntenance. 
Advice and assistance should be made available through the extension services 
and/or GDRS. 

A major diffıculty will arise when the time comes to install buried pipe drains. 
There will fırst be !he need to deepen the entire primary, secondary and tertiary 
drainage network in order to allow subsurface drains to be installed at a suitable 
depth, 1.5-1.Bm. The secondaries and primaries are likely to need deepening to 
about 3-3.Sm. Buried pipe drains are very expensive and there will be a great 
temptation amongst farmers to avoid installing !hem until the situation becomes 
critical. in Europe, it has generally been found that the only way to persuade 
farmers to install buried pipe drainage systems is tor the govemment to provide 
assistance. This may lake the form of freely available advice, as well as a direct 
contribution to the costs of the work. 
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The Water User Groups may choose ta replace all of their tertiary drainage canals 
by closed collector pipes, as is the practice elsewhere in Turkey. This has the 
advantage that it considerably reduces the burden of maintenance. 
Simultaneously, it l.'.(ould be sensible lor farmers to install subsurface pipe 
drainage, although this could remain a matter fer the individual farmer. Farmers 
choosing to connect their pipes ta the collector at a later date would be obliged 
to meet conditions laid down by the Water User Groups. 

6.3 Drainage Charges 

Experience has indicated that, il it is difficult to persuade farmers ta maintain and 
pay fer irrigation, it is even more difficult with drainage. The unpalatable truth is 
that drainage is usually out of sight or else is considered a problem lor someone 
else ta deal with downstream. 

The benefıciaries of the irrigation should be expected ta pay far the services 
provided, including drainage. DSİ or the proposed lrrigation Authority should 
ultimately pass on the full cost of maintaining the primary and secondary drainage 
systems to the Water User Groups, possibly as part ofa standing charge. 

in theory, DSİ should alsa be reimbursed lor the costs of disposal of the drainage 
water. This might be included as part of the overall charge lor water. it could 
instead be regarded, at least in the medium term, as being a duty of Government. 

it is in everyone's interest to maintain the value of the irrigation system, but !his 
will requlre the active participation of the farmers. lf farmers are expected to 
contribute ta the costs of drain installation, they will be that much more aware of 
their value and of the need for maintenance. The worst situation would be tor 
Government ta pay for all of this work, far then Government would be expected 
to maintain it indefinitely. 
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7 

7.1 

CONCLUSIONS AND RECOMMENDATIONS 

The Effect of lrrigat_ion 

Under natural conditions, most of the annual rainfall will replenish t~e soil 
moisture and subsequently be evaporated or transpired by vegetatıon. A 
proportion will run off and some will percolate to the water table. .Based on 
experience, percolation is likely to be about 1 0-15% of the annual r~ınfall. The 
depth to water table reflects the balance between the !np~t of p.ercolatıon and the 
ıands natural drainage capacity. Water tables in semı-and regıons are generally 
encountered at depths in excess of 10m. 

The introduction of irrigation will resul! in a significant increase in the depths of 
water applied (1500mm for cotton) and a parallel increase in deep percolation 
rates (150-300mm per year). Experience has shown that the natural drainage of 
flat plain areas is frequently unable to cope with the additional percolation; the 
existence of heavy clays such as in Urfa-Harran Plain makes !his a real 
possibility. in such cases, water tables rise to such shallow depths !hat capillary 
rise and evaporation are able to balance out the deep percolation. 

Unfortunately, capillary rise transports salts towards the surface, causing what is 
termed secondary salinisation. in the absence of buried pipe drainage, !his 
insidious process will eventually lead to abandonment of the land. 

7.2 ldentification of the Need for Drainage 

in their planning reports, osı determine the need for drainage based on the 
existing depths to water table under dryland conditions, the depth of soil and the 
quality of the existing groundwater. A large amount of data ıs assembled before 
a projeci is begun but the design procedures are then often applied in an 
unimaginative way. 

The divısion between the field data collection teams, the planners and designers 
in A~kara and the failure to use resident design teams to modify desıgns, arı 
contrıbute to ~ ~nsatisfactory approach to soil and water management A survey 
of completed ırrıgatıon schemes in Turkey also supports the view that standards 
of construction are poor, partly as a consequence of inadequate supervision. 

7.3 The Effect of Low lrrigation Efficiencies 

The greatest single cause of drainage problems in irrigation schem · 
· · ı · · . es ıs poor 
ırrıga ıon practıce. ı_n partıcular, low fıeld application efficiencies increase the 
amounts of percolatıon and accelerate the process of salinisaı· T · ı fi ld 

1. ı· ffi . . . ıon ypıca ıe 
app ıca ıon e ıcıencıes ın Turkey are rather Jow by world standards. 

The depth of water which must be drained in order to p ·d ı· ·ıy 
1 

· 
. rovı e sa ını contro ıs 

small. it ıs usually exceeded considerably by the ·ınev·ı bl 
1 

h' 
ı a e osses w ıch occur, 
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particularly under surface irrigation. The important skili in managing an irrigation 
scheme successfully in semi-arid areas is to minimise the depths of deep 
percolation by improved fıe ld irrigation practices. lmproved field efficiencies will 
signifıcantly reduce P.ercolation rates and thus delay the time when sub-surface 
drains need to be installed. 

it is of first importance that GDRS should complete the land consolidation and the 
grading of the land in the Urfa-Harran Plain so as to allow improved methods of 
irrigation to be introduced. Secondly, DSİ should arrange for the tail escapes at 
the ends of the canalets to be constructed. As a temporary measure, these could 
serve as surface water inlets to provide an escape for excess water from within 
a tertiary unit. Finally, DSI should arrange for the installation of the tertiary drains 
on a one per tertiary unit basis to be completed. 

Without these measures, runoff due to rainfall will remain on the surfaces of fields 
and collect against the embankments of the secondary drains in the lowest parts 
of the area. Farmers will be obliged to make unauthorised cuts in the 
embankments to evacuate it. Excess water from the irrigation of fıelds will 
gravitate to fields further downslope and in a random way contribute to raising the 
level of the water table. The omission of the tail escapes will lead to localised 
problems of waterlogging at the end of the canalets and contribute to premature 
failure of the canalets. 

7.4 lrrigation of Sloping Lands 

lrrigation of sloping land areas, especially of heavy soils, will resul! in losses of 
water due to runoff from the ends of the fields, plus seme deep percolation. On 
strongly sloping lands, infıltrat ion can occur only during the actual time of 
irrigation; the combined effects of limited time for infıltration and the removal of 
excess water helping prevent the ever irrigation which tends to occur in flatter 

areas. 

The penalty far irrigating on steep slopes is the considerable soil erosion, which 
is frequently occurring. DSİ appear to make no attempt to combat soil erosion, 
regarding this as an operational matter to be resolved by others at a later date. 
This incomplete approach to the problem of soil and water management is 

unsatisfactory. 

7.5 Hydraulic Conductlvlty and Drain Spacing 

The costs ofa sub-surface drainage system required in the future will be largely 
determined by the depth and the permeability of the soils. Clay soils are genera.lly 
regarded as being very poorly permeable but in the c.ase of the Urfa-Harran Plaı~ , 
this does not appear to be the case. Alması certaınly, the moderate hydraulıc 

conductivities reflect the influence of root channels. 
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Research programmes should be started as soon as po~sible to d~termine the 
effectiveness of buried pipe drainage systems in the swellıng clay soıls. Although 
conditions appear promising in the Urfa-Harran Plain, such may not be the case 
elsewhere. The drainage of irrigated clay soils presents one of the grea'.est 
challenges in irrigated agriculture today. The problem is not so much a technıcal 
one as an economic one, as the spacings often need to be very close to be 
effective, 10m not being uncommon. The drainage systems are likely ta cost 
several thousand US dollars per hectare and be uneconomic. it is important to 
recognise that drainage of these soils is likely ta prove difficult. The results of 
reliable research will be invaluable when decisions have to be taken. 

Research into drainage methods should be undertaken only by an experienced 
team of researchers, such as exists at the University of Çukurova. The team !here 
has both the necessary understanding of the complexities of soils and 
considerable experience of similar irrigated soils in the Seyhan projeci near 
Adana. 

7.6 Monitoring 

DS İ has a good policy of monitoring the depth to water tables and groundwater 
salinities on all projects using observation wells installed on a 1 per 100ha basis. 
These are read monthly and the dala used to identify the critical highs and lows. 
in practice, it appears that in places the density of observation boreholes falls far 
below the mınimum required . The monitoring of water tables and salinity levels 
is perhaps the most important tool for drainage management in the GAP region. 
it should be maintained on the same basis using the recommended density of 
boreholes. 

Research programmes should be started to establish the pattem of salt and water 
movement in the soils after irrigation. in particular, they should establish if and 
where salts are accumulating and provide some guidance on the rates of deep 
percolation. Such studies need to be carried out in the clay soils of the Urfa
Harran Plain, the clay soils of the hilly projeci areas such as Devegeçidi, as well 
as the more permeable soils in areas such as Hanca~iz and Ceylanpınar. 

7.7 Re-use and Disposal of Drainage Waters 

The most difficult problem facing projects adjoining the Syrian border are the lack 
of suitable outlets for the drainage water. Drainage will occur in spring due to 
rainfall and in summer due to irrigation. 

Spring discharges will be high and !here is no realistic way that this water can be 
prevented from moving downslope into Syria. The lack of an outfall will resul! in 
flooding of the low lying border areas. The quality of the runoff in terms of salin ity 
wıll generally be good, except in areas where !here are contributions of polluted 
water from urban areas. 
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The disposal of water from summer irrigation presents greater difficulty. in the 
early stages of development of a project such as the Urfa-Harran Plain the 
exce~s will be composed of tail water from fıelds plus rejection flows from ca,nals. 
Qua!ıty s_hould be s~tisfactory. Later, the drainage will begin to contain salts, 
qualıty wıll deteriorate and adversely affect the environment. 

Consideration of re-use has shown that this is feasible and also desirable. A 
policy of re-using as much of the drainage water as possible is recommended. 
Not only will this significantly reduce the amounts of water needing to be 
abstracted from the Atatürk Dam, but it will also reduce the problems of disposal 
at the outfall. 

For disposal of drainage waters, consideration has been made of desalination, 
injection to the aquifers, disposal to sacrificial areas of salt tolerant woodland, 
disposal to evaporation ponds, and return of the water back to the Euphrates. 
Desalination is far too expensive to justify further consideration. lnjection to the 
aquifer is also very costly because of the need to clean the water before injection. 
Moreover, tests indicate that it is not technically feasible in this area. Disposal in 
forests is technically feasible but requires a large area !o be effective 
(>20,000ha). it also leaves the problem of the final disposal of very salty water to 
be dealt with. Evaporation basins also require a large area and there is also the 
potential for groundwater pollution by !he brine. The final option of returning the 
effluent from the Urfa-Harran Plain to the Euphrates is also very costly. 
Furthermore, !his would cause a rise in the salinity level of the river in !he range 

240-380mg/I. 

The methods considered singly are not particularly promising but !hey could be 
used in combination as part of an integrated package of measures designed to 
help solve the problem. A possible viable combination would be: re-use for 
irrigation, disposal to forested areas, the ~se of some. evaporation ponds, with 
final disposal of the poor quality effluent eıther to a suıtable depressıon for fınal 
evaporation or, if the discharges are small enough, even to the. Medıter.r~nean 
sea. Further studies are needed to refine !he costs and the technıcal feas ıbılıty of 

the various options. 
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INTRODUCTION 

1.1 Background 

The GAP project wm involve censtructien of 22 dams, 19 hydro-electric power 
stations, and the irrigation of seme 1.7 million hectares in a semi-arid area of the 
country where already over 3 millien hectares is cultivated. The introduction of 
irrigatien to ever halt the existing land will bring beneficial and adverse 
environmental effects, which have to be manipulated to maximise benefits with 
minimal damage to the environment. 

The main benefits of widespread irrigation and hydro-power development are: 

flood control and use of fleod water that would otherwise have been 
wasted 

increased incomes 

ecenomic and infrastructural development in the region 

improvements in nutrition levels 

improvements in livestock welfare. 

Adverse environmental impacts can be reduced to a greater er lesser extent by 
a series of mitigation measures, such as: 

management strategies ta ensure efficient scheme eperation and 
maintenance 

training fer managers, operaters and farmers 

technical solutions 

integrated regional planning, including watershed planning, resources 
planning and environmental health planning. 

The management strategies and technical selutiens are relatively straight forward 
to put in place and ceuld significantly reduce adverse impacts such as those 
related to the overuse of water or the need tor drainage installations. Those 
mitigation measures which depend on training and integrated regional planning 
are more difficult to undertake as they depend on the co-operation of the farmers 

and other organisatiens. 

Considerable environmental impacts are expected as a result of : 

damming and regulating rivers, resulting in reduced flows, ~hanges in 
downstream water quality, ecolegy and nver morphology, and ınundatıon 
of ecological and cultural heritage sites 
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on-fıeld irrigation, which can lead to rising groundwater tables, safine 
drainage and groundwater contamination, ecological changes and 
environmental health problems 

By identifying potentiaı environmental impacts it is possible to identify the need 
tor mitigation measures, which can !hen be planned and implemented at an early 
stage. ıt this is not done irrigation may lead to adverse environmental impacts 
which, by the time !hey occur and have been identifıed by the authorities, are very 
costly or impossible to mitigate. in !he worst cases !his will lead to falling yields 
and the abandonment of agricultural land. An environmental impact assessment 
can identify at an early stage the strategy required for sustainable development 
with minimum disruption to !he environment. 

1.2 Environmental lmpact Studies in the GAP Region 

Environmental studies have been started tor !he Euphrates Basin by !he MOE, 
and tor !he Tigris basin by Dicle University, funded by GAP. The former started 
three months ago (lale 1993), !he laller one year ago. 

The studies will be undertaken in a three year programme; year 1 is a desk study 
to provide background dala; year 2 is intended !o allow a monitorıng programme 
to be developed and fıeld tested; and year 3 is intended to allow the monitoring 
system to be installed. The year 1 report by Dicle University has been prepared, 
and covers Diyarbakir, Mardin, Batman, Siirt and Sirack. A new contractor will 
lake ever !his work trom March 1994. 

The studies will cover environmental pollution of water, air, noise and soil. 
Pollution maps are required, and tull flora and fauna Jists. The effects of the 
regional transportation and infrastructure plan is to be studied. A feasibility study 
tor an environmental M&E programme is required, giving technical, institutional 
and equipment requirements. Measures and policies to overcome identifıed 
problems are required. 

Environmental monitoring for the GAP-MOM study will make use of the outputs 
of these studıes where possible. 

E2 
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2 POTENTIAL ENVIRONMENTAL IMPACTS DUE TO IRRIGATION 
DEVELOPMENT 

2.1 Hydrology 

2.1.1 Low Flow Regimes 

1 mpoundment and abstraction of river water alters river regimes over considerable 
lengths and dampens natural discharges. The effects of this will not only be felt 
in Turkey, but in downstream Syria and lraq. lnternational agreements to maintain 
downstream flows are laken into account in the water resource study currently 
being undertaken to assess the balance between hydro-power and irrigation 
needs. Low flow regimes will also have adverse effects upon irrigation, especially 
if shortfalls occur during peak irrigation demand between June and September, 
affecting crop yields and economic value. 

Reservoir construction signifıcantly affects flood regime control by the storage of 
excess flow, thus preventing flooding. This alsa makes the downstream 
development of the fertile flood plains more secure and predictable. 

The operating rules within irrigation projects give the opportunity to maximise the 
use of water resources by flexible manipulation and to effect flow compensation, 
balancing low flow against high flow. This requires detailed analysis and models 
developed to balance flows for optimal storage and usage. 

2.1.2 Water Table Falls 

Water table falls and deficits are already recorded in both the Harran Plain and 
in the Ceylanpınar aquifers due to the extraction of groundwater, although the 
ıatter is considered slight in the context of aquifer s ize. Recharge resulting from 
new irrigation water will help to alleviate and reverse aquifer drawdowns, but 
continuing use of aquifer water will be required in conjunction with use of new 
reservoir water and will need to be continually monitored. 

2.1.3 Water Table Rise 

water table rise or the development of perched water tables can resul! from over 
irrigation, especially where provision of subsurface drainage _is poor ?r non
existent. The dangers in a semi-arid environment are that salınısatıon wıll occur 
when water tables rise resulting in the reduction _in productivity and_ eventual 
abandonment of ıand for agricultural purposes. Predıctable water table rıses must 
be monitored and controlled before damage occurs, and the necessary _drainage 
measures put in place in the early stages in advance of problems arısıng. 
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2.2 Pollution 

2.2. 1 Solute Dispersion 

The impounding of waters for irrigation inevitably results in significant reductions 
of river flow, particularly during winter and spring. The potential fer solute 
dispersion of effluents by dilution is subsequently reduced, whether industrial or 
domestic, waste water from towns or return water from irrigation. Water quality 
modelling work is required in such circumstances to assess the impact of flow 

reduction on water quality. 

Toxic substances may be introduced to soils through irrigation waters by pollution 
or by ever application by farmers. Examples of toxifıcation of waters in the GAP 
region already exist in Hancağız and Devegeç idi as a result of industrial pollution 
which is not being effectively controlled. As industrialisation increases there will 
be greater temptations to discharge pollutants into water courses unless steps are 
taken to enforce existing legislation. 

Agro-chemicals can alsa be a source of toxifıcation of soils and groundwaters, 
although usages in the GAP region are low. However, with the increased 
productivity anticipated there will be increased use of fertilisers and extra usage 
of nitrogen in particular could increase the level of soil nitrates which could be 
leached by excess irrigation. Higher levels of production and the creation of 
different crop micro-climates may also favour increased pest levels which may 
require additional or new pesticides for control. 

2.3.2 Organic Pollution 

Organic pollution may alsa occur if large amounts of farmyard manure is used as 
sources of nutrients, although the risk is small. 

The potential increase in fertilisers and organic wastes in d rainage water are likely 
to have anaerobic effects and create unsatisfactory conditions in drains 
particularly if there is standing or slow flowinçı water in them This has severe 
adverse impacts on aquatic ecology and has implicatıons tor human health and 
the amenity value of lakes and reservoirs. 

2.3 Soils and Drainage 

2.3.1 Soil properties 

Soil pr~~erties can_ be changed by irrigation affecting either the chemical 
composıtıon or physıcal characteristics of the soil, and this can affect infiltration 
~a~es .and he~ce irrigation efficiency. Physical factors such as droplet size from 
ırrıgatıon sprınklers and compaction of soils by heavy machinery can cause 
damage, although much of this is reversible and unlikely to cause severe adverse 
long-term effects. 

E4 
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2.3.2 Saline Drainage 

Drainage waters are likely to be more saline than the original irrigation water. 
Estimated increases _in saline drainage in the Harran Plain indicate that present 
levels of 0.5 dS/m are expected to rise to about 1.25 dS/m with increased 
irrigation. 

lrrigation projects around Atatürk Dam draining into the dam could increase the 
salinity in the dam but this is likely to be offset by the annual inflows. Projects 
downstream of Atatürk would increase the salinity levels in the Euphrates river, 
but the seriousness of this would depend on the cumulative input of the return 
flows and releases, and salinity levels from the dam. 

Current drainage conditions along the Syrian border combined with increased 
discharges may cause major problems, such as surface flooding, recharging 
aquife rs with saline water, and water table rises, unless proper drainage outfalls 
are constructed. Such problems are already occurring around Akçakale where 
groundwater abstraction has been going on since 1977. Drainage water reuse 
is feasible on the Harran Plain and would reduce the volume to be discharged, 
but without the necessary outfalls and subsurface drainage, saline return flows 
would rapidly cause serious problems. 

2.3.3 Saline Groundwater 

The major groundwater resources in the southern plains are generally reported 
to have good water quality but there are localised areas of highly saline ground
water. Derogation of the main aquifer is already occurring. 

Unless a subsurface drainage system is installed and an outlet found for 
discharges, saline drainage water from irrigation on the Urfa-Harran plain may 
recharge the alluvium aquifer which overlies the main limestone aquifer. This 
would lead to the deterioration of water quality in the alluvium and also in the 
limestone aquifer from leakage across the aquiclude. A similar process may 
occur in other areas in the plains. Once groundwaters are contaminated it is very 
difficult to improve the water quality. it is betler to prevent contamination in the 
fırst place. in the hilly areas natura! drainage would encourage surface run off in 
preference to deep percolation. Consequently the risk of saline drainage water 
affecting groundwater resources is much lower in these areas. 

2.3.4 Soil Salinisation 

Both water and soil naturally conta in salt. Soil salinisation can develop if drainage 
is impeded and the water evaporates from the soil ~ Where groundwater levels 
are cıose to the ground surface secondary ~alınısatıon may also occur whereby 

1 b
l salts in the groundwater or lower soıl profile rıse through the soı l due to 

so u e . d ıı · . h 
capillary action. Soil salinisation is a serıous hazar , resu ı ng ın t e eventual 

d 
nt of agricultural ıand , because saline soils are toxic for many plants. 

aban onme . . h ·ı 
11 

• · 
in the GAP Region soil salinity is a localısed problem wıt soı s usua y contaınıng 
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low salt ıevels. Saline soils occur on flat bottomlands where drainage would also 

b bl Reports of soil salinity in irrigated areas are centred on the 
e a pro em. . . d h"t it t 

Akçakale area of the Urfa-Harran plain. Field evıde~ce ınclu es w ı e sa crus s, 
dark patches on the şoil surface indicating high sodıum levels, the abandonme~t 
of agricultural ıand due to poor crops, dying trees an~ the presen?e of halophytıc 
vegetation. This area has been irrigated far som~ tıme, has ~raınage. problems 
and is experiencing rising groundwater levels ın the alluvıum aquıfer. The 
problems experienced here are an indication of what could happe~ to the Urfa
Harran plain without suitable mitigation. lrrigation on the Harran Plaı_n could have 
a limited life unless solutions are found to the problems of draınage reuse, 
recycling and disposal. This is described in Technical Discusssion Paper No 11 
Drainage Requirements (Halcrow 1994). 

2.4 Sediments 

2.4.1 Field Erosion 

The risk of fıeld erosion is affected by soil type, land slope, irrigation application 
methods and the design of canals and ditches. 

Soil infıltration rates, texture, structure, clay mineralogy and organic matter 
content affect soil erodibility. Soil erosion increases with land slope due to higher 
run off velocities. Certain types of irrigation application methods are more 
suitable for different land slopes. Basin irrigation requires level land ar terraces. 
On shallow slopes (0.2% - 3%) furrow or border strip irrigation is appropriate. 
Furrow irrigation can be practised on higher slopes (0.2% - 8%) provided some 
soil and water conservation measures are applied such as aligning the furrows 
across the slope. Sprinkler irrigation can be used on slopes up ta 12%. Drip 
irrigation is appropriate for fruit crops and some vegetable crops. 

The soil erosion nsk due to irrigation applications is minimal with drip and 
sprinkler irrigation provided run off does not occur. The soil erosion risk is also 
low for basin irrigation as water is ponded. Furrow irrigation can cause soil 
erosıon ıf the deptn and velocities of water are sufficient to detach and entraın 
particles. 

Border strip irrigation has a high erosion risk particularly if the land is not 
prepared properly. Cross slopes oran uneven surface can concentrate the water 
increasing its erodibility. The risk is greater stili tor wild flooding. 

Wıthi_n the GAP Region areas with low slopes (0-2%) occur on the southern plains 
and ın the bottom lands of the Tigris basin, but ıand slopes up to 12% occur in 
many other areas, far example in the Batman-Silvan projeci area. 

~rosion Susceptibility wi_thin the planned GAP irrigation projeci areas are shown 
ın fıgure E 2.1. The erosıon susceptibility class is based on ıand slope, soil depth 
and present erosıon as presented on the 50·11 mana 1 f T rk . . . gemen map or u ey, 
(GDRS 1987), and reported ın detaıl ın Technical Discussion Paper 1a, Soil 
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Conservation and Water Quality, (Halcrow, 1993). 

Pressurised water systems suitable far sprinkler irrigation are planned far the 
Mardin-Ceylanpınar projeci, the Baziki gravity and pumped irrigation projeci, and 
the Batman-Silvan projeci. All these areas have potentially severe erosion 
susceptibility (with the Batman-Silvan projeci being most susceptible) so sprinkler 
irrigation is appropriate. Given !hat the farmer determines the irrigation method 
in mest instances it is difficult ta predict how severe fıeld erosion will be. 

Wınd erosion is a possibility although mean monthly wind velocities are low in the 
region and few days in the year have high wind speeds which would cause 
damage ta soil surfaces. 

Soil erosion may also occur in the drainage canals which are unlined and do not 
have proper inlet structures. The problem is mest acute in recently dug ditches 
as the banks are not compacted, are relatively unstable and not protected by 
vegetation. However too much vegetation can cause problems due to inefficient 
drainage and the creation of habitats far disease vectors. 

The risk of soil erosion is expected ta increase under irrigation without soil and 
water conservation measures. This would be an adverse environmental impact. 

2.4.2 Local Siltation 

Local siltation in canals encourages weed growth and suspended solids affect the 
functioning of sprinkler and drip systems. it is important ta avoid siltation where 
possible because of the impacts on operation and maintenance. Water from the 
reservoirs will have very low suspended sediment concentrations. Siltation in the 
canals would mainly occur asa resul! ofwash from the fields entering the canals. 
Sediments have been washed into canals under construction on the Harran plain 
due ta run off carrying soil off the fıelds. This problem is likely to continue where 

the canals are in cut and the slopes are not stabilised by vegetation or 
lining 

they are not fully lined ta the top of !he slope 

!here is no obstruction ta off-field drainage, and 

fıelds are ploughed elese up ta the canal. 

The existing Ceffan, Batman and Nusaybin schemes are supplied by run-off-river 
diversion weirs. it is possible that bed load and suspended sediment could enler 
the canal system during flood flows in the river and deposit sediments within the 
schemes, and this is a recognised problem on the Batman scheme. 
Local siltation in drains will occur because, in the absence of proper inlet 
structures, !hey receive run off direct from fields including eroded soils. This can 
impede drainage and contribute ta flooding and weed growth. The problem is 
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exacerbated by erosion of the fıelds and channel slopes, low channel slope, lack 
of an outfall (for example on the Urfa-Harran plain) and poor maintenance. 
Consequently siltation is anticipated as an adverse effect 

Wıth regard to sedim~nt yield, the reservoirs acı as sediment stores and their life 
depends on rates of sedimentation (and soil erosion in the catchment). Peak 
discharges in the Euphrates and Tigris rivers are often associated with snowmeıt. 
As such the amount of suspended sediments would be a function of entrainment 
from the river bed. Sedimentation into Atatürk is controlled largely by the 
presence of the Karakaya and Keban dams upstream. No information has been 
obtained on sedimentation rates in the existing reservoirs in the GAP Region as 
they are relatively young. Consequently it is difficult to assess rates of sediment
ation and whether the effect is adverse. 

Concerning the channel regime, almost ali the off-take structures for irrigatıon are 
from reservoirs, and would not be affected by erosion in the reservoir. Exceptions 
are the Ceffan,Batman scheme and the Nusaybin schemes which should be 
checked periodically. 

2.4.3 River Morphology 

Regulation of the rivers will change the sediment supply, bank erosion and 
transporting capacity. This will affect the plan form and cross-sectional and longit
udinal profıles of the rivers as the morphology adjusts to the magnitude and 
frequency of the modified fluvial processes. Such changes are widely 
documented for regulated rivers. They involve the development of a delta 
upstream of the reservoir with a reduction in bed slope, and increases in 
meandering and greater flood risk during high flows. in addition, the scouring of 
the river bed and banks downstream of the dam as released water entrains 
sediment causes adjustments in the morphology of the river bed to the new flow 
regime. These changes may affect land uses upstream of reservoirs and lands 
adjoining the river banks and may have ecological impacts. 

2.4.4 Hinterland Effects 

Changes in the hintertand and catchment areas of reservoirs can affect erosıon 
and downstream sedimentation in the reservoirs. Such changes include 
increased pressure for grazing or agricultural intensifıcation. The GAP Master 
Plan recommends watershed management to control erosion in these areas and 
promotes afforestation. This would reduce the soil erosion problems, provide a 
cash crop for the landowner, and have ecological benefits. Well developed 
shrubland is alsa effective in reducing erosion, is ecologically suited to the area 
and can develop more rapidly than woodland. 
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2.5 Ecology 

2.5.1 Projeci Lands 

The widespread introduction of irrigated farming over an area of seme 1. 7 million 
ha will resul! in the loss of semi-natural habitats and !he modification of existing 
areas of dryland farming. Seme of !he potential impacts are: 

!he loss of semi-natural shrublands and grasslands, and pseudo-steppe 
of dryland farming; 

!he loss of rare and endangered species of flora and fauna and the 
contraction of fauna into more remote areas; 

a decrease in biodiversity and the genetic resources; 

changes in the species composition in soil flora and fauna, insects, and 
pests, in response to altered microclimates, and changes in cropping 
practices; 

poisoning flora and fauna with agro-chemicals; 

the introduction of new species of flora and fauna, including pests; 

!he development of degraded habitats due to soil salinisation, erosion and 
drainage. 

2.5.2 Water Bodies 

The construction of dams will lead to the immediate and permanent loss of 
steppic fauna and flora, possibly including rare plants by inundation, !he creation 
of new habitats, and !he modifıcation of habitats along the shores of reservoirs. 
A total area of 2,629 km2 of new reservoirs (at full capacity) will be created in the 
GAP region. This will cause !he drowning of sites of ecological conservation 
value and the loss of rare species. 

The new reservoirs will create aquatic habitats and modify conditions around the 
sides of dams. The ecological value of the reservoirs in the longer term will 
depend on the process of natural colonisation, the water quality and operational 
use. 

lndications are !hat water quality should be relatively good given the available 
dala for the rivers. Rapid fluctuations in water level and prolonged drawdown can 
have an adverse effect on fish stocks, marginal habitats and wildlife supported by 
the dam. 
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2.5.3 Surrounding Areas 

it is difficult to assess whether the development of irrigation will lead to an 
intensifıcation of the remaining areas of dryland farming , semi-natura! vegetation 
and grazing lands in· the catchments. There may be an increase in pressure on 
grazing fand although in the longer term irrigation should increase !he availability 

of fodder crops. 

2.5.4 River Corridors 

Along the river corridors the changed pattem from natural to regulated flows in the 
Euphrates and Tigris and on !he smaller tributaries would be expected to reduce 
the amount of biomass supported within and along !he rivers. There would be 
changes in species diversity and !he abundance of certain species. Long term 
changes in water quality such as increased salinity, organic substances and 
nutrients would alsa affect aquatic ecology. An assessment of the magnitude of 
these impacts would depend on further studies to identify !he characteristics of 
the existing riverine habitats and water quality changes. 

2.5.5 Rare and Endangered Species 

Within the GAP region !here are rare and endangered species including !he wild 
forms of some cultivated plants. it is possible that irrigation development may 
lead to the extinction of some of these species. However !his is difficult to assess 
because the geographical distribution of many species is not known. Despite the 
lack of dala !his impact is considered to be an adverse effect but further fıeld work 
is required to assess the magnitude of !he impact. 

2.5.6 Animal Migration 

Animal migration is likely to be affected by the water conveyance systems in 
some areas where !hey form a barrier to movements of some animals including 
livestock and wild animals such as tortoises and lizards. The prımary and 
secondary canals in particular pose a serious risk of drowning. These are often 
ın deep cuts with na barriers alongside, do not have embayments ta allow animals 
ta escape from, and once in operation would carry fası flowing water. The tertiary 
canals may be embanked or on pedestals (canalets). The latter would not pose 
a problem to animal movements or safety. 

There would be littıe effect on bird migration routes. However in some areas the 
construction of raised canalets may stop some ground nesting species from 
breeding within ar close to irrigation areas. Ancillary developments such as 
transmission lines from the hydropower stations can be a signifıcant cause of 
death far birds. 
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2.5. 7 Natural lndustry 

Timber, hunting, fisheries, apiculture and silviculture are ali dependent upon 
natural resources tor. their operations. lndications are that the Region's forestry 
resources cannot meet the internal existing demand far timber. in addition with 
the development of the region, domestic and industrial demand far timber is 
expected ta rise. Some of this demand cou ld be met by afforestation 
programmes and on farm tree-planting far soil and wind erosion control, but would 
mainly have ta be met from resources located outside the region. in view of the 
already very small areas of natural forest in the GAP region there is considerable 
potential far more afforestation to prevent further deterioration of the region's 
forestry due ta pressure from demand, without proactive programmes to develop 
and preserve forestry resources. 

lrrigation development would not be expected to affect hunting directly. lndirect 
adverse impacts may occur due ta the contraction of fauna to smaller areas 
leading to a reduction in populations. 

There is considerable potential far aquaculture development in the new and 
proposed reservoirs in the GAP Region. Assuming a total surface area of 
175,000 ha at normal operational levels and 300 fısh/ha, it has been estimated 
that the total fish stocks could be in the order of 50 million. This represents a 
valuable source of income for fishermen provided they can catch and market the 
fish. Hatchery development and fish stocking programmes are under way. The 
main fish far stocking are carp species, but stocking with predatory fish like pike 
and catfish which are alsa being considered may pose a threat to the 
development of aquatic ecology. This will alsa be affected by the operating rules 
tor the reservoirs and future changes in water quality such as salinity and 800. 
Reservoirs subject to repeated or prolonged drawdowns will not be suitable far 
aquaculture. 

Bee keeping is widely practised in the GAP Region which has suitable ecological 
and climatical conditions, and sericulture (silkworm production) is practised ın 

Diyarbakır, Adıyaman and Siirt provinces. 

2.6 Socio-Economics 

2.6.1 Population Structure 

Population structure has been changing, the main features being a high rural birth 
rate, resulting in large families and a high proportion of the population under 15 
years of age. Population growth is above the national average and is expected 
to reach 7.6 million in 2005. This is likely be accompanied by increasing 
urbanisation with an estimated 63.5% of the population living in urban centres by 
the year 2005. This would continue the process of social change, which has 
occurred in the region as nomadic people have settled and responded ta 
urbanisation and technological change, leading to a weakening of the traditional 
social structure. 
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. . 1 kes place from rural to urban areas, from 
The current internal human mıgratıon at the plains The rate of urbanisatıon ıs 

d f m the mountaıns o · 
east to west, an ro . with the expected development of lhe 

. d th. ·s likely to contınue 
very hıgh an ıs 1 

• 1. n will increase due to the greater labour 
. 1 . nal seasonal mıgra ıo 

regıon. in ra-regıo h ottan As imgation develops !here may 
requirements for irrigated crops suc as c 
be a shortage of seasonal labour 

1 t migration from the region The rate of out-There is currently a strong ne ou - h 
d ı return migration from westem areas suc as migration could decrease ue o a . . 

1 
ld d end to some extent on the ıncrease ın emp oyment Adana and wou ep 

opport~nities created ın the GAP region 

Resettlement has already occurred with the construction of Keban, Karak~ya and 
Atatürk dams. The effects of relocation on the people are beıng studıed ın a 
separate projeci under GAP Relocation has an adv~rse effect on people as ıt 
disrupts the structure and way of life of both the dısplaced persons and !he 

communities receiving them 

2.6.2 Land Consolidation 

Land consolidation is a major feature of ırngatıon development in !he GAP 
Region. The canal conveyance system as designed and constructed often does 
not fit the pattern of land tenure, and in this event, for all farmers to have access 
to irrigation facilities, the farmland needs to be redistributed Farmers benefil by 
having access to irrigation water and new roads. However !hey may end up wilh 
less land (due to the area requıred for the canals and roads), dıfferences in land 
qualily, loss of access to wells, and social problems such as being further from 
the village, being located alongside people they do not lıke or feeling !hey have 
been unfairly treated. Another problem is that in most areas ın the Harran plaın 
the canal distribution network has not laken village boundaries into account. This 
complicates the process of developing water user groups to manage irrigation at 
the tertiary level. 

in some areas cadastral surveys have not been undertaken and the land 
ownership ıs not cıear There are also cases where land is owned by absentee 
landlords. and farmed without any legal or traditional contract. and sometımes 
without the knowledge of the landowner These circumstances compiicate the 
process of land consolidation. The GAP-MOM study household survey indicates 
a general acceptance of land consolidation. Although the short term effects of 
land consolidation may be adverse on the farmers and village communitıes, there 
are long term benefıts as land consolidation is a prerequisite to equitable 
distribution of irrigation water. 

2.6.3 Role of Women 

The role of women is not expected to undergo major change in the short term as 
a resul! of the development of ·ı · ı· s 

rrıga ıon. ome factors may lead to long term 
changes such as decreases in family size, an increasing need for labour on farrns 
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or in newly developing industries and changes in social structure resulting f rom 
increasing urbanisation. ' 

2.6.4 Marginal Groups 

The main marginal groups in the area are landless farmers and seasonal workers. 
The majority practise sharecropping and some animal husbandry. Seasonal work 
outside the region alsa provides an inceme for these people. 

Wıth irrigation development landless farmers would probably have greater 
opportunities to appropriate land through various forms of rental agreements as 
has happened in the Adana area where irrigation has been practised lor about 30 
years. 

Seasonal employment opportunities for landless farmers within the GAP Region 
would increase due to the cultivation of more labour intensive crops such as 
cotton and vegetables. Seme of the employment opportunities may be partially 
or wholly offset in !he future due to the increase in the numbers of people of 
employable age, and increased mechanisation for seme crops. 

2.6.5 Heritage Sites and Tourism 

Many heritage sites have been lost following dam construction although a 
considerable amount of archaeological investigation was undertaken at the Atatürk 
dam site. More sites are threatened by the remaining construction programme. 
lrrigation water and wetter conditions may affect the fabric of buildings and the 
preservation of archaeological sites. Soil salinisation may lead to salt corroding 
materials while the wetting and drying of soils may affect the bearing load of soils 
and the preservation of artifacts in the soil. 

Tourism within the GAP Region represents only a very small portion of the total 
tourist arrivals (2.8% in 1987) in Turkey. There are attractions in the area 
particularly with regard to sites of cultural heritage. There is potential to develop 
reservoirs for recreation; however the success of this would be dependent on the 
operation of the reservoirs. 

2.7 Health 

2. 7.1 Water Supply and Sanitation 

The current standards of sanitation are inadequate in rural and urban areas. The 
situation could be worsened by irrigation if people used irrigation and drainage 
water far domestic chores such as washing. Wetter soil conditions and a more 
humid climate could also increase the number of parasitic organisms. 

The strong trend in urbanisation has created squatter areas around towns and 
unplanned development. This leads .ıo problems. of substandard housing, water 
supply and sanitation. This trend ıs lıkely to contınue for the foreseeable future. 
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. h h b"tation include ıarge numbers of people in smaıı 
in rural areas prob~ems wıt a 

1 
d of infection, ıack of sanitation facilities, and 

houses which fac'.lıtates the sprea os uitoes and sandflies. 
the presence of dısease hosts such as m q 

2 7.2 Health Services 

· . · · th region are under-resourced. The development of Exıstıng health servıces ın e · 
1 · · r ·ıı · ease the risk of waterborne diseases vectors, partıcu arly 

ırnga ıon wı ın~r f dı·seases such as malaria would put a considerable mosquitoes. An ıncrease o . 
· · ı· h lth resources in addition the lack of routıne health straın on exıs ıng ea . . 

monitoring would mean that any increase in prevalence would_ not be ıdentıfıed 
at an early stage thus adding to the burden on the health servıce. 

Given that the main thrust of the GAP projeci is to develop agricultural production, 
which in turn is expected to increase inceme levels, it is probable !hat nutritıon 
would improve. 

2.7.3 Relocation Effects 

The intensification of agriculture would lead to higher labour demands. This 
would occur particularly where labour-intensive crops like cotton and vegetables 
are grown. Consequently relocation effects are anticipated, with an expected 
increase in intra-regional migration and possibly in-migration. 

Migrant seasonal workers tend to be accommodated in temporary shelter without 
proper water supply and sanitation facilities This exposes !hem to dıarrhoeal 
diseases. Temporary accommodation is eften located elese to the fıelds and 
workers eften sleep outdoors in hot weather. This increases their susceptibility 
to malaria infection. An influx of seasonal migrant workers could have a 
signifıcant adverse effect on the health of the resıdent population by spreading 
infections. 

2 7 4 Disease Ecology 

it ıs very likely !hat large scaıe irngation development will lead to an increase in 
the type of ecologıcal habitats favoured by disease vectors. The main cause for 
concern is the increase in habitats for Anopheles sp of mosquıtoes , but the 
spread of habitats for Bulinus truncatus snails is also of concern. 

The ~alaria epidemic which occurred in the Çukurova area during the 1970s 
followıng the development of the Lower Seyhan irrigation scheme illustrates the 
effect~ of s_uch schemes on disease ecology. in this scheme the mest important 
breedıng sıtes were the drains which were always full of water due to the high 
water table and weed blockage. Other breeding sites included pools where water 
~eaked from the canals ~~ were created by syphons taking water from the canalets 
ınto the fields. in addıtıon, borrow pits in villages and alongside roads flood 
control levees, and nearby marshes all provided potential breeding sites. 
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Possible breeding habitats for mosquitoes include the reservoirs canal system 
fields d d · ' ' 

· an . raınage channels. lnefficient water use resulting in leaks, overflows 
and stand ıng water from poor drainage further exacerbate the problem. 

2 7.5 Disease Hosts 

Te~ species of Anopheles mosquitoes have been recorded in Turkey, three of 
w~ıch are malarial disease hosts . These occur across the GAP Region. Two 
thıngs should be noted about the ecology of mosquitoes. Firstly, there is a 
seasonal variation in mosquito populations, with low populations between 
December and January followed by a general increase from February to peaks 
in May-June and September-October. Secondly, in geographical terms the 
mosquitoes carrying malaria are approaching their northern limit. lrrigation would 
extend mosquito breeding sites in SE Anatolia where such sites are currently 
limited by the dry conditions. 

Cutaneous leishmaniasis has increased in some areas following irrigation. This 
may be due to an increase in sandfly breeding sites such as garbage around 
houses and in the houses themselves, or an increase in populations of Meriones 
sp. 

Relatively little is known about other disease hosts in Turkey such as Meriones, 
Bulinus truncatus, sandflies and flies. 

The snail Bu/inus truncatus, which acts as a host for !he parasites which cause 
schistosomiasis, has been found in Ceylanpınar. This snail can live in fresh and 
dirty water conditions and would be able to colonize vegetated drains. The 
current distribution of Bu/inus truncatus is approaching its northem limit. However 
the extensıon of irrigation along the Syrian border and an amelioration of the 
climate could extend its habitat. Although schistosomiasis does not occur at 
present in Turkey it could develop and find a ready host if migrants bring the 

disease with them 

2.7.6 Dısease Control 

The re is considerable practical experience in disease control of malaria in the 

Ç k ·ıon but not currently in the GAP Regıon. Malarıa can be controlled u urova reg . . . . 
. fi t · ı ce by avoiding the creatıon of breedıng sıtes. lf such sıtes occur 
ın the ırs ıns an . . . 

b t ted W·ıth chemical or bıologıcal control measures, whıch has also these can e rea . 
· d ı·on in sandflies which breed in houses. However, chemıcal resulted ın a re uc 1 • 

. . bl r because mosquitoes develop resıstance and many people 
sprayıng ıs pro ema ıc . . . . 

ed to using insectıcıdes ın theır houses. are oppos 

. 1 supply and sanitation can lead to marked reductions in 
1 provements ın wa er . . 
m d. es especially if !his is accompanıed by health educatıon. 

d. hoeal related ıseas • . . . 
ıarr . d aste disposal will also help to reduce the nsk of ınfectıons 

lmproved hygıene an w 
carried by flies. 
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2.7.7 Cultivation Risks 

· · · · k ç human health come from the increased risk of The maın cultıvatıon rıs s ıor . 
l · f r s misuse of agro-chemicals and consumptıon of vegetables 

pa~ası ıc ın ec ıon 't . . t d by bacteria or chemical residues. There is little 
whıch may be con amına e 
available dala on these problems. 

2.7.8 Safety 

At present the main and secondary canals do not have any safety p:ovisio~s. 
Given that these canals will generally be over 2.Sm deep, have relatıvely hıgh 
velocities and structures such as gates, culverts and syphons !here is a very high 
risk that any person or animal falling in will drown. 

2.8 lmbalances 

2.8.1 Pests and Weeds 

Following wide-scale introduction of irrigation it is very likely !hat !here would be 
changes in prevalent crop pests and diseases. Existing pests and weeds may 
become more prevalent and new pests and weeds may be introduced into the 
region. However it is difficult to predict what these changes would be because 
it depends on future cropping patterns, water use and ecological dynamics. 

in order ta assess potential impacts it is necessary to study other areas where 
irrigation has been introduced. The nearest large scale irrigation projeci to the 
GAP Region is the Lower Seyhan Projeci in Çukurova province, although !his is 
environmentally different from !he GAP region. 

in Çukurova a variety of animals are pests - voles, house mice, fruit-eating rats, 
rooks, starlings, ducks, red fox, wolves and jackals Cotton production has been 
affected by Thrips tabaci which causes Xanthomonas malvecearum. This is 
difficult ta control and results in higher use and cost of pesticides. in the Lower 
Seyhan area !he percentage of land under cotton has fallen ın recent years ın 
response ta problems of economics and marketing of cotton. There is not 
currently a problem with cotton grown in the GAP Region, but this may be 
because the areas under cotton are relatively small and the crop is recently 
introduced. Large scale development ofthe crop could lead to an increase indis
ease. This could resul! in an increase in the usage of pesticides and herbicides 
as farming becomes more intensive. 

2.8.2 Livestock 

The numbers of livestock held by farmers where irrigation is practised are 
dec~ining. One cause is the lack of pasture where cultivation has expanded. Wıth 
the ıntroductıon of irrigation there is likely ta be further decline in extensive an imal 
rearing and a move to intensive livestock rearing. 
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These changes would b . lnt · rıng about several · . ensıve production would lead to a r d . ımprovements in livestock rearing 
ın~luding cross border movements wh~chuctıon of large scale animal movement~ 
anımal diseases The cultivation ofa .dwould reduce the spread of contagious 
would. improve the diet tor livestock :' er range of foodstuffs including fodder 
assocıated wıth malnutrition. nd reduce current health problems with 

The main disadvantage would be the . . . 
Parasites are kept in check t ıncre.ase ın rısk of parasitic diseases. 

. . o seme extent ın the GAP R . condıtıons unfavourable 10 !hem The s r . . . egıon due to the dry 
moisture may ımprove the ecolo ical p ead. ~f ırrıgatıon and. an increase in soil 
increase in these diseases for liv ~ k condıt'.ons for parasıtes leading to an 
!here are drainage problerns lives~~cokc rea~e~ ın the .countryside. in areas where 
due to the spread of water borne d. may e ıncreasıngly affected by Fascioliasis 

a build up of parasites from infect~dsehasedvectcrs. Overuse of pastures leads to 
er s. 

O bverall the irnpact of irrigation development on anirnal disease is considered to 

e a benefıt. 

2 8.3 Aquatıc and Other Weeds 

Aquatıc and other weeds growıng in and alongside conveyance canals and 
draınage channels are a recognised problem ın Turkey. They affect the carrying 
capacıty of canals and drains, encourage siltation, block or damage water control 
structures, cause damage to the canal itself and provide shelter tor disease 

vectors such as rnosquitoes snails and other verrnin. 

in the GAP region the primary and secondary canals are large, lined and will be 
carrying relatively high flows of clean water during the irrigation season 
Consequently there should not be a signifıcant problem with weeds within the 
canals especially if these structures are well built and suitably maintained 
However weed growth in canals has been reported far irrigation projects through
out Turkey. Weeds found in existing main irrigation canals in the region have 
been controlled with chemicals such as copper sulphate, paraquat, 2.4-Amin 

dalapon and glyphosate, posing toxicity risks. 

Aquatic weeds rnay become a problem if silt is washed into canals and water 
velocity is reduced Weeds also grow alongside irrigation canals where there are 

leakages resulting frorn poor construction or maintenance. 

However, the main problems with weed growth are likely to occur in the drains 
which ıend to be broad, shallow and unlined, where dense stands. of reeds 
(Phragmites sp) and bulrushes (Typha sp) tend to occur. These trap sılt, reduce 
water velocities and storage. Subsequent problems include the de.velopment of 
habitats far disease vectors such as mosquitoes, snails and parasıtes. 

Consequently the ımpact of irrigation is conside:ed. to be adverse due to. the 
problem of weeds in drainage channels and irnplıcatıons for hurnan and anıma! 
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welfare. 

it is considered unlikely that plants or animals will cause structural damage to !he 
conveyance system r:nainly because these systems will be lined. Good mainten
ance will further reduce the risk of these biological impacts. 
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3 MITIGATING AND MONITORING ENVIRONMENTAL IMPACTS 

3.1 lntroduction 

This chapter describes the measures recommended to mitigate environmental 
impacts, and the monitoring activities required ta identify environmental effects 
and ta measure the implementation and effect of !he measures taken ta 
counteract !hem. 

The recommended mitigation measures and impact monitoring requirements are 
tabulated by the eight main impact groups in table E 3.1 ta E 3.8, under the 
following heads: 

impacts on hydrology 
pollution impacts 
impacts on soils 
impacts from sediments 
impacts on ecology 
impacts on socio-economics 
impacts on environmental health 
impacts on biological imbalances. 

Each mitigation measure is classified in two ways: 

relevance to the pilot study area or to the regional level 

anticipated impact. 

ltems identifıed as relevant ta !he pilot study areas will require some form of 
activity during the implementation of the pilot studies, as it is anticipated that 
noticeable effects are likely during this period. ltems identifıed as relevant at the 
regional level are not expected ta have an effect on the pilot areas, but will 
become noticeable when irrigation is widespread in !he region. it should be 
understood that all impacts atthe pilot study level will also effect the region 
asa whole. 

The anticipated impact of each item is class ifıed into three categories: 

major impact on viability of irrigated production 

secondary effect or of interest ta special interest groups 

minor effect or uncertain outcome. 

l tems which are anticipated ta have a major effect on !he viability of irrigation 
production are of prime importance ta the fınancial and economic viability of 
sustainable irrigation in the GAP region. These items must be laken into account 
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in the design and operation of the MOM model and the implementatıon of the 
GAP projeci and should form an integral part of planning and development. There 

are 43 of these recommendations. 

ltems which are anticipated ta be a secondaıy effect ar of interest ta special 
interest groups are not currently anticipated ta be of primary importance ta the 
viability of irrigated production, but may have considerable local effects or 
considerable effects on other aspects of the environment. These items may need 
ta be included as part of the design of the GAP-MOM model and incorporated in 
the planning of the GAP projeci, but in other cases may be best dealt with by the 
particular group which is being affected. There are 31 of these recommendations. 

ltems which are anticipated to be minor effects, or far which the outcome is 
uncertain, have a lower priority in the planning process. in general these items will 
not be included specifically in the pilot study, and it is unlikely that there will be 
the resources and funds ta undertake the recommendations at the GAP regional 
level. There are 24 of these recommendations. 

it should be clearly understood, however, that the relative importance of the items 
identified as potential environmental impacts are certain ta change during the 
implementatıvn of the GAP projeci, and the GAP-MOM pilot studies, and it is 
possible that items !hat have not been identified at this stage may be found ta be 
important. ldentification of environmental impacts should be an ongoing activity, 
and the IEE should be repeated if this is considered necessary. 

The specific mitigation measures focus on action ta be taken at irrigation sites. 
The types of measures put forward include technical solutions, training, irrigation 
management, operational procedures and maintenance requirements. The 
general mitigation measures are concerned with an integrated approach to 
mitigation involving non-irrigation organisations, the develapment of infrastructure 
and regional planning. 

The success of the mitigation measures will depend on: 

provision of sufficient funding and incentives ta carry aut the work ta a 
high standard 

quality construction work and supervision of all technical inputs towards 
salutions of problems 

provision of sound technical advice 

responsiveness of farmers to training and providing incentive schemes at 
the tertiaıy level far environmentally sound management 

full and committed involvement of concerned organisations. 
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lmpact monitoring requirements are shown against each item in the tables. Where 
a monitoring activity is relevant to several items in a particular subgroup it is 
shown against the subgroup heading, and is not repeated tor each individual item 

3.2 lmpacts on Hydrology 

3.2.1 Low Flow Regime in Rivers and Canals 

Due to the overall shortage of water to carry out the irrigation programmes 
planned under GAP it w ill be critical to develop conjunctive reservoir operating 
ru les to maximise use of available water resources at the regional level. This 
requires studies of reservoir operating regimes and the water distribution system, 
which have been undertaken as part of the GAP-MOM identification process. 
These are outside the scope of the pilot studies, but wili effect the pilot study 
areas. 

The performance of the irrigation system needs to be monitored, and progress 
towards defining the monitoring system will be made during the implementation 
of the GAP-MOM study. Critical measures include time series data on reservoir 
levels, water inflows and releases, distribution efficiencies, water sales and 
utilisation, cropped areas and so on, and w ill involve a number of agencies and 
specialist staff. The system will be partially established in the pilot studies, (see 
Technical Discussion Paper 8, lmpact Monitroring System, (Halcrow 1993) for the 
initial identification of requirements) but will need to be developed over time tor 
the GAP region, and may require considerable specialist inputs. 

Within the pilot study model it is critical to maximise the efficiency of irrigation 
water use at field level by training farmers to adopt water efficient irrigation 
methods, water conservation techniques, and developing water reuse schemes. 
The charging tor water on a volumetric basis will encourage the above measures. 
lncreasing the efficiency of water use has positive effects in reducing many 
adverse environmental impacts (see below), whilst maximising the returns to the 
GAP projeci as a whole. 

These aspects will be closely monitored during the implementation of the pilot 
studies through farmer Knowledge Attitudes and Practice (KAP) surveys 
conducted annually and periodic field water efficiency experiments undertaken as 
part of the pilot study. 

3.2.2 Shallow Water Table Rise 

Mitigation of the effects of the anticipated rise in shallow water tables is a critical 
part of the GAP-MOM model design and is expected to have a major impact on 
the viability of irrigation at regional level. Monitoring of groundwater levels and 
quality, which is undertaken by DSI, using established procedures, is therefore, 
critical to the future of the GAP region. 
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Mitigation measures include providing surface and subsurface drainage, which will 
be vital in the ıong term, minimising the problem by decreasing the amount of 
water ıost to groundwater by improving irrigation efficiencies, improving water 
application methods pnd decreasing the quantity of return flow by developing 
reuse schemes. These are described elsewhere. 

Progress with these mitigation measures will be monitored through measurement 
of water flows, estimates of the area of crop irrigated and through special fıeld 
experiments and studies of the effects of water reuse systems developed during 
the pilot study. At regional level it may be necessary to measure water reuse 
through farmer surveys. 

3.2.3 Deep Water Table Fail 

Deep water table levels are expected to fail in some areas as a resul! of 
groundwater abstraction. Sustainability of irrigation depends on mitigating 
drawdown of groundwater by controlling pumping from groundwater aquifers. it 
will be necessary to enforce existing regulations for protecting groundwater 
resources through effective licensing of boreholes and wells, and setting limits on 
abstraction rates. This may require stringent penalties for non-compliance. 

Monitoring of deep water levels in groundwater abstraction areas is important, and 
will be carried out using standard DSI procedures. The effectiveness of 
enforcement of groundwater licensing will be monitored through !he routine 
reporting of the licensing authority. 

The GAP-MOM study has recommended !hat a study be carreid out of the scope 
for groundwater aquifer manipulation by recharging from surface runoff during the 
wet season, in particular in Ceylanpınar. Groundwater modelling will need to be 
developed to allow !his to be established. Progress with this activity will be 
monitored through the output of technical reports on the study. This may ıead to 
specifıc recommendations and further monitoring requirements. 

Groundwater requirements can be reduced by increasing the water supply from 
surface sources, which would be achieved by improved efficiency as described 
above. 

The mitigation measures and monitroring requirements for impacts on hyrdrology 
are detailed in table E 3. 1. 
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Mitigation measures 

Low Flow in Rivers and Canals 

Develop conjunctive reservoir operating 
rules to maximise use of available water 
resources 

Maxirnise efficiency of irrigation water use 

ı:!1 
~ 

at field level with realistic water charges 

Train farmers to adopt efficient irrigation 
rnethods 

Train farrners in water conservation 

Develop water reuse schernes 

Shallow Water Table Rise 

Provide surtace and subsurface drainage 

Decrease arnount of water used 

Decrease quantity of retum flow with reuse 
schernes 

TABLE E 3.1 
IMPACTS ON HYDROLOGY 

lmpact monitoring Relevant to 
requirements Pilot Study 

Performance assessrnent 
of !he irrigation system 

Water charge collection Yes 

Farmer surveys Yes 

Farrner surveys Yes 

Field water efficiency Yes 
studies 

Water table level 
Groundwater quality 

Yes 

Waterflows Yes 
Crop areas 

Special Studies Yes 

Relevant at Major impact Secondary Minor effect, 
regional on viability of effect or of or uncertain 
level irrigated interest to outcome 

production special 
in teresi 
groups 

Yes Yes 

Yes 

Yes 

1 

Yes 

Yes 

Yes 

Yes 

Yes 



m 
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Mitigation measures 

Deep Water Table Fall 

Enforce licensing of boreholes and wells, 
and set effective limits on groundwater 
abstraction rates 

Examine scope far groundwater aquifer 

manipulation by recharglng from surface 
runoff during wet season 

lncrease water supply from surface 
sources 

lmpact monitonng Relevant to 
requirements Pilot Study 

Water table level 

Reported activity of the 
licensing authority 

Recommendations 

prepared 

Performance assessment 
of lrrigation system 

Relevant at Major impact Secondary Mınor effect, 
regional on viability of effect or of or uncertain 
level irrigated interest to outcome 

production special 
interest 
groups 

Yes Yes 

Yes Yes 

Yes Yes 
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3.3 Pollution 

Pallutian effects have been assessed as secandary effects in the GAP region and 
far the GAP-MOM m~del. Whilst water quality studies should be maintained at the 
regional level, through the studies being undertaken by GAP and the MOE, these 
effects are not thought to be critical to the viability of the irrigation system in the 
medium term, and wil l not be considered further. 

Despite this the utilisation of farm chemicals will be monitored during the pilot 
study, as part of the farmer level KAP surveys, and if potentially serious pollution 
is identified resulting from irrigation activities specific proposals will be prepared 
ta counteract them. 

The mitigation measures and manitroring requirements far pollution impacts are 
detailed in table E 3.2. 
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Mitigation measures 

Solute Dlspersion 

Allow reservoir releases ifwater quality 
deteriorates 

Develop waste water treatment 
infrastructure 

Control discharges into reservoirs 

Toxlc Substances 

On farm training on applicaüon methods 
tor agro-chemicals 

Good subsurface drainage to avoid 
groundwater contamination 

Close links between research institutes 
and extension services 

TABLE E 3.2 

POLLUTION IMPACTS 

lmpact monitoring Relevant to 
requirements Pilot Study 

Water quality studies in 
reservoirs and rivers 

Yes 

Water quality studies in 
reservoırs and rivers 
Farmer surveys Yes 

Farmer surveys Yes 

Relevant at Major impact Secondary Minor effect, 
regional on vlability of effect or of or uncertain 
level irrigated interest to outcome 

production special 
interest 
groups 

Yes Yes 

Yes Yes 

Yes 

Yes 

Yes Yes 

~ Yes 
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Mltigation rneasures 

Organlc Pollutlon 

On farrn training on recornrnended 
procedures for composting and applying 
farmyard manure 

lmprove quality of river water by prevention 
of pollution from urban settlements and 
towns 

Anaeroblc Effects 

Train farmers to use recommended levels 
of fertilisers and follow recommended 
practices to avoid loss of nutrients in 
drainage waters 

lmplement good drainage design and carry 
out rnaintenance ta avoid standing ar slow 
flowing water 

lrnpact monitoring 
requirements 

Water quality studies in 
reservoirs and rivers 

Monitor BOD and COD 
levels in reservoirs and 
rivers 
Farmer surveys 

Annual survey of 
condition of drainage 
system 

Relevant to Relevant at Major impact Secondary Minor effect, 
Pilot Study regional on viability of effect or of or uncertain 

level irrigated interest to outcome 
production special 

interest 
groups 

Yes Yes 

Yes Yes 

Yes Yes 

Yes 'ı Yes 
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3.4 lmpacts on Soils 

3.4.1 Soil infıltration and compaction 

Minor effects are ex~ected due to sprinkler irrigation and soil compaction using 
heavy equipment. Due consideration will be given to sp~inkler design in thı:: pilot 
study areas, and these recommendations should be avaılable for fut.ure sprınkler 
irrigation. Compaction effects are expected !o be mini'.11al, as it is dı~cult to use 
machinery on the main soil types when wet. Compactıon problems wıll be borne 
in mind during the implementation of the pilot studies and action laken if required. 

3.4.2 Saline Drainage 

Saline drainage water, and its effective disposal, are likely to be one of the most 
serious environmental impacts for !he GAP region in the medium to long term, 
but are unlikely to be of major importance in most of !he pilot study areas. 
However it is essential that !he GAP-MOM model takes into account the effects 
of saline drainage in order for this impact to be minimised. 

The installation of effective drainage collection and discharge is critical to the long 
term sustainability of irrigation in the GAP region, and leads !o problems of 
disposal. These can be addressed by discharging drainage water to rivers 
provided salinity levels and flows in the rivers are sufficient to dilute drainage 
water to acceptable levels and by operating reservoirs !o provide compensation 
flows !o offset deterioration of river water quality if !here is sufficient water to 
allow this. 

Development of these operating rules will need to be developed over time at the 
regional level, based on experience and the monitoring of saline drainage impact. 
This will require large scale routine sampling of drainage, reservoir, river and 
groundwater to monitor quality and salinity levels. These are standard DSI 
operations, but will generale subslanlial dala sels thal will require analysis and 
reporting These dala will be monilored in lhe pilot study areas as part of the 
GAP-MOM study. 

3.4.3 Saline Groundwaler 

Saline gro~ndw~ler conditions are a potential adverse environmental impact which 
can b~ avoıd~d ıf an adequaıe MOM model is adopted. Specifıc measures include 
reducıng aq~ıfer. recha~ge with s~line reuse water by inslalling suilable drainage 
systems. Thıs wıll requıre the ınslıtutional procedures for protecting groundwaler 
res?urces. lo be slrenglhened in lhe GAP region and considerable investmenl in 
draınage ınfrastructure . 

Monil?ring of sal.ine. groundwaler will require waıer quality sludies already 
descrıbed and monıtorıng of physical developmenı based GOT rt 

on agency repo s. 
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3.4 4 Soil salinisation 

Soil salinisation will occur if adequate protection of the soil by maintaining 
groundwater levels and quality fails. The problem can be prevented by measures 
already described, maximising on fıeld water use effıciency, installing drainage to 
manage groundwater levels so that water table does not rise to within 1. 5m of the 
ground surface. lf soil salinity occurs the effect can be mitigated by leaching soils 
annually by adding excess water to wash out the salts. Soil salinisation will have 
a major impact on the sustainability of irrigation, and the means to counteract the 
problem will form an important component of the GAP-MOM model. Farmers need 
to be trained to recognise the problem, its causes, and the mitigation measures 
they can adopt. 

The extent of soil salinisation, which already occurs in the GAP region, will be 
monitored through soil surveys. This could be undertaken either by physical 
surveys by MARA or DSI staff, or through surveys of farmers or farmers groups. 
Within the pilot study areas soil salinisation will be monitored by direct observation 
during fıeld work. Farmers knowledge and mitigation practices will be monitored 
in !he pilot study areas through the annual KAP survey. 
The mitigation measures and monitroring requirements for impacts on soils a re 
detailed in table E 3.3. 

E30 



m 
w _. 

Mitigalion measures 

lnfiltration 

Encourage use of appropriate sprinkler 
app/ication methods 

Train farmers on soil improvemenı measures 
and actions to avoid sprinkler effects on soıl 

Compaction 

lmprove the soil structure by adding organic 
matter, gypsum, sulphur to soil 

Rip or deep plough soils 

TABLE E 3.3 
IMPACTS ON SOILS 

lmpact monitoring Relevant to 
requirements Pilot Study 

Yes 

Farmer surveys Yes 

Farmer surveys Yes 
Soil studies 

Yes 

Relevant Major impact Secondary Minor effect, 
at regional on viability of effect or of or uncertain 
Jevel irrigated interest to outcome 

production special 
interest 
groups 

Yes 

Yes 

Yes 

Yes 
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Mitigatıon measures 

Saline Drainage 

lnstall effective drainage collection and disposal 

Discharge drainage water to rivers provided 
salinity levels are maintained at acceptable 
levels 

Allow compensation flows from reservoir to 
offset deterioration of river water quality 

Strengthen institutional measures for protecting 
surface water resources 

Sallne Groundwater 

Reduce aquifer recharge with saline reuse water 
by installing suitable drainage 

Allow recharge with low salinity surtace waters 

Strengthen institutional procedures fer 
protecting groundwater resources 

Make sure procedures and funds are in place to 
construct subsurface drainage 

lmpact monıtoring 
requirements 

Drainage, Reservoir, 
River water and 
Groundwater salinity 

Groundwater quality 

GOT reports 

GOT reports and 
budget allocations 

Relevant to Relevant Major impact Secondary Minor eftect, 
Pilot Study at regional on vlability of effect or of or uncertain 

level irrigated interest to outcome 
production special 

interest 
groups 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 
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Mitigation measures 

Soil salinlsatlon 

Maximise on field water use efficiency 

lnstall drainage and manage graundwater 
levels 

Leach sails annually by adding excess water ta 
wash aut the salts 

Train farmers ta recagnise the problem, its 
causes, and miligatian measures 

lmpact monitoring Relevant to 
requirements Pilot Study 

Soıl surveys 

Yes 

Yes 

Farmer surveys Yes 

Farmer surveys Yes 

Relevant Major impact Secondary Minor effect, 
at regional on viability of effect or of or uncertain 
level irrigated interest ta autcame 

production special 
interest 
graups 

Yes 

Yes 

Yes 

Yes 
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3.5 lmpacts from Sediments 

3.5.1 Field Erosion 

Field erosion in steep areas of the GAP region cou ld lead to loss of irrigated area 
and yield reductions and have a major impact on sustainable irrigation. The GAP
MOM pilot study will include measures to mitigate field erosion problems. These 
can be reduced by: 

designing the cana! system with regard to topography and land parcels 
so that farmers are not forced to irrigate down steep slopes 

undertaking careful land grading and preparation 

using the mest appropriate irrigation application method fer the terrain 

maintaining a vegetated buffer zene downstream of fıelds to trap 
sediment on field 

constructing bunds, walls er terraces to prevent soil loss on steep slopes 

compacting the sides of drains and providing drainage inlets so water 
does not flow into drains uncontrolled 

fully lining canals to stop bank erosion. 

it will be necessary to identify and train farmers on the mest suitable application 
method for a given te rrain, crop and soil type to minimise erosion. Experience 
with the pilot study will assist in developing soil and water conservation policies 
and extension advice. At the regional level institutional arrangements will be 
required to ensure these measures are understood and implemented by farmers, 
through the MARA extension services, and that large scale works are undertaken 

by GDRS and DSI. 

Wıthin the pilot study areas fıeld erosion will be studied by specific soil loss 
measurement studies and periodic inspection by fıeld staff. in the lenger term the 
WUG should be capable of assessing the damage and counter measures. 
Expertise in this type of field study is available at the University of Çukurova. 

3.5.2 Loca! Siltation 

Siltation in canals, but more importantly in drains, can lead to serious problems 
and reductions in production. These effects can be mitigated by regular 
maintenance to cıean out canals and drains, stopping natura! and fıeld drainage 
entering canals. This can be achieved by digging ditches alongside canals, 
planting buffer zones downstream of~elds, and seeding steep slopes n_ear c~nals, 
designing canals and drains to maınta ın velocıtıes to prev~nt sıltatıon wıthout 
scour and establishing buffer zones around fıelds to reduce soı l movement. These 
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measures will be adopted in the pilot study areas where they are required, and 

will form part of the GAP-MOM system. 

Siltation effects will be monitored in the pilot study areas by periodic inspections 
by field staff. The wUG will need to be trained to recognise the problem and lake 
the neccessary actions by development of suitable extension programmes. 
Farmer practices in the pilot study areas will be monitored through annual KAP 
surveys. 

3.5.3 Sediment Yield and Hinterland Effects 

At the GAP regional level sediment problems can be reduced by developing a 
watershed management plan to reduce soil erosion, which would include 
programmes for afforestation, reducing overgrazing and prevention of forest fıres. 

Watershed areas should be forested, and this will requıre ınstıtutional 

strengthening to ensure policies are put into practice. 

These activities will not require monitoring in the pilot studies. 

3.5.4 River Morphology 

Changes in river morphology resulting from reservoir construction should be 
monitored at !he regonal level to identify problems such as bank erosion and 
reservoir delta formation Specifıc measures may then need to be developed ıo 
mitigate such effects 

The mitigation measures and monitroring requirements for impacts from 
sediments are detailed in table E 3.4. 
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Mitigation measures 

Fleld Eroslon 

Design tertiary canal system to avoid 
irrigation down steep slopes 

Undertake careful land grading and 
preparation 

Train farmers to use the most appropriate 
irrigation application method for the terrain 

Maintain a vagatatad buffar zona 
downstream of fields to trap sediment on 
field 

Compact sides of drains and provide 
drainage inlets so water does not flow into 
drain uncontrolled 

Fully line canals to stop bank erosion 

Develop soil and water conservation 
policles and ensure appropıiate body has 
the authoıity to carry them out 

TABLE E 3.4 
IMPACTS FROM SEDIMENTS 

lmpact monitoring Relevant to 
requirements Pilot Study 

Fiald survay of soil loss 
Periodic inspection 

Yes 

Yes 

Yes 

Yes 

Yes 

Relevantat Major impact Secondary Minor effect, 
regional on viability of effect or of or uncertain 
level irrigated interest to outcome 

production special 
interest 
groups 

Yes 

Yes 

Yas 

Yes 

Yes 

• 

Yas Yes 

Yes Yes 
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Mltigation measures 

Locaı Slltatlon 

Regular maintenance ta ciean out canals 
and drains 

Stop natura! and field drainage entering 
canals 

Design canals and draıns to maintain 
velocities to prevent siltation wıthout scour 

Sedlment Yleld and Hlntertand Effects 

Develop a watershed management plan 

Undertake afforestation in watershed areas 

lnstıtutıonal strengthenıng 

Rlver Morphology 

Bank protectıon 

lmpact moniloring 
requiremenıs 

Periodıc field inspections 

Reservoir sedımentatıon 

Bank erosıon 

Reservoır delta formation 

Relevant ta Relevantaı Major impact Secondary Minor effect, 
Pilot Sludy regional on viability of effect or of or uncertain 

level irrigated interest to outcome 
production special 

interest 
groups 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 
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3.6 lmpacts on Ecology 

The identified ecological impacts are detailed in table E 3.4. All of these effects 
are, at the present tirıe, anticipated to be secondary or minor, and will not form 
a major part of the pilot study or require detailed monitoring. The major ecological 
effects of widespread irrigation are unlikely to be changed by the adoption of 
alternative MOM models, and have been accepted, by implication, by the decision 
to implement the GAP programme. The pilot study will, however, encourage on 
farm tree planting, a balanced cropping programme and appropriate pest control 
measures. 

Ecological effects on conservation areas and rare species should be monitored 
by those with a special interest in these matters, and by the environmental studies 
being conducted by GAP and the MOE. The needs and mitigation measures 
required will be more effectively identified by special interest groups in the area. 

The mitigation measures and monitroring requirements forimpacts on ecology are 
detailed in table E 3.5. 
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Mitigatıon measures 

Project Lands 

Encourage on farm tree plantıng 

ldentify sites of conservation value and 
protect these sites by restricting 
agricultural development 

Develop a management plan for 
Ceylanpınar State Farm 

Discourage lhe development of 
widespread monocropping e g. of cotton 

Discourage overuse of herbicides and 
pesticides 

Encourage organic and mechanical pesi 
control measures 

Water Bodies 

Stocking programmes which do not have 
an adverse impact on indigenous fish 
species 

TABLE E 3.5 
IMPACTS ON ECOLOGY 

lmpact monıtoring Relevant to 
requirements Pılot Study 

Condition of sıgnifıcant sites 
Populations of rare species 

Yes 

Crop areas Yes 

Farmer surveys Yes 

Farmer surveys Yes 

Limnological studies of new 
reservoirs 

Relevantat Maıor impact Secondary Minor effect, 
regional on vlability of effect or of or uncertain 
level inigated interest to outcome 

producııon special 
interest 
groups 

Yes 

Yes Yes 

Yes Yes 

Yes 

Yes 

Yes 

Yes Yes 

Yes Yes 
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Mıtigatıon measures 

Surroundlng Areas 

Watershed management plans to include 
natura conservatıon 

Rlver corrldors 

Protect sites of conservation value 

Consider need to augment nver flows 

Rare Specles 

ldentify rare species of flora and fauna 

Transplant rare specıes or raise from 
collected seeds 

Anlmal Mlgratlon/Movement 

lnstall fences or rails along the main 
canals and trash racks upstream of 
structures 

Natura! lndustry 

Support tha devalopment of natura! 
industries 

lmpact monıtoring 
requirements 

Condition of signifıcant sites 
Populations of rare species 

Condition of specıaı sıtes 

Populations of rare species 

Output levels 

Relevant to Relevant at Major impact Secondary Minor effect, 
Pilot Study regional on viability of effect ar of ar uncertain 

laval irrigated interest to outcome 
production special 

interest 
groups 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yas 

Yas Yes 

Yes Yes 

Yes Yes 
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3.7 lmpacts on Socio-Economics 

3.7.1 Resettlement and Land Consolidation 

Large scale irrigation · developments require !hat populations move, and !hat land 
consolidation is undertaken. The disruption and problems can be reduced by 
taking suitable measures. in the long term, at regional level, land consolidation 
carried out well will increase irrigated production and reduce conflicts. 
lmprovements are required in !he design of cana! systems so !hat !hey are laid 
out in accordance with village boundaries and property lines as far as possible, 
which currently is not being attempted. 

Progress with design and land consolidation will be monitored through GDRef, 
and DSI, reports, which should be reviewed to assess how well detailed designs 
fit into !he loca! social structure. 

3. 7.2 Heritage Sites and Tourism 

Protection of heritage sites and tourism development will not form part of the 
GAP-MOM model, and do not affect the pilot study areas. The measures required 
at regional level are betler identifıed and undertaken by those with a special 
interest in these matters. 

The mitigation measures and monitroring requirements fer impacts on socio
economics are detailed in table E 3.6. 
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Mitigation measures 

Resettlement and Land Consolldation 

Design canal systems in accordance with 
village boundaries and property lines 

Herltage sltes 

Avoid irrigation near the site 

Drain area to avoid waterlogging and 
salinity, and improve soil bearing capacity 

Fund archaeological surveys and 
explorations as part of design 

Reconsider design where sites of high 
conservation value are found 

Fund archaeological excavations of 
affected sites 

Tourism 

Develop a tourism development plan and 
reservoirs far tourism 

TABLE E 3.6 

IMPACTS ON SOCIO-ECONOMICS 

lmpact monitoring Relevant to Relevant at 
requirements Pilot Study regional 

level 

GDRS reports 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Visitors and spending 

Yes 

Major impact Secondary Minor effect, 
on viability of effect or of or uncertain 
irrigated interest to outcome 
production special 

interest 
groups 

Yes 

Yes 

Yes 

Yes 

Yas 

Yes 

Yes 
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3.8 Jmpacts on Environmental Health 

Health impacts of Jarge scale irrigation are substantial, and in particular !here ~re 
substantial risks of malaria epidemics. The effects of disease can have a maıor 
impact on the returİıs to irrigation, and on the welfare and benefıts to !he 
population affected. These risks are relevant to the pilot study areas, and will 
require monitoring and control measures. This requires medical expertise, which 
should be obtained by GAP through !he MOH, who should assist in the 
implementation of the MOM model in pilot study areas, with a view to developing 
the overall health programmes that will be required by GAP at regional Jevel. This 
health team would carry out the detailed monitoring and mitigation activities 
identifıed below, and would be responsible for further development of the health 
programme and health planning. 

3.8.1 Water and Sanitation 

lrrigation creates new health hazards and health education should be part of 
general extension services. Health education programmes aimed at women are 
particularly important, and will be included in !he pilot study areas. At the regional 
level public health measures to improve the waste water treatment facilities in 
rural and urban areas and to provide solid waste disposal facilities are required. 
Domestic water supplies have been greatly improved in the lası ten years, and 
!his programme is expected to continue. 

No specifıc monitoring programme is envisaged for these activities for the pilot 
study areas. 

3.8.2 Heath Services 

lf adequate health provision is to be developed as part of the GAP programme 
it is essential to involve senior Ministry of Health staff in overall planning of 
irrigation development at an early stage. in order to provide for anticipated health 
effects a programme to train health personnel in the GAP region about specifıc 
diseases, especially malarial and parasıtic illnesses, is required Forma! 
contingency plans with funds and resources to cope with disease outbreaks, 
especially of malaria, need to be devloped. 

A regional disease incidence monitoring programme will be required to allow 
epidemics to be identified and contained. The detailed design of such a 
programme could be developed during the pilot study if the resources are 
provided to allow this. 

3.8.3 Relocation Effect 

At the regional level large scale migration, especially of seasonal labour, may 
have health effects. These can be mitigated by providing semi-permanent 
accommodation for seasonal workers with water supply and sanitation facilitıes , 
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to reduce exposure to disease vectors. A health screening service should also be 
provided to determine whether seasonal migrants are carrying diseases, are likely 
to have low immunity, or are carrying diseases when returning home at the end 
of the season. 

These programmes are not generally relevant to the pilot study areas and will not 
be monitored. 

3.8.4 Disease Ecology 

Disease ecology is substantially affected by irrigation, and can have a major 
impact on health, and on irrigated production. Suitable mitigation measures will 
form an essential part of the GAP-MOM model, and of the pilot area studies. 
These include adopting an irrigation management system which maximises on
field water efficiency, providing efficient drainage so that there is no standing 
water, and training farmers to avoid practices which create habitats which allow 
disease vectors to live and breed, such as pools under syphons, ditches or 
borrow pits. This can be reduced by using closed pipe systems far irrigation. 
lrrigation systern maintenance at all levels, especially clearing silt and weeds out 
of drains, is important to control disease. 

The effects of controlling diseases will be rnonitored throgh the disease monitoring 
programme, and specific mitigation measures will be rnonitored as described in 
the relevant sections. 

3.8.5 Disease Hosts 

At the regional level there is a need ta undertake research on the ecology of 
disease vectors under local conditions. This will not form part of the GAP-MOM 

study. 

3.8.6 Disease Control 

At the regicnal level the major disiease control requirement is ta set up a unit ta 
carry auta programme to control diseases especially malaria. This would involve 
identifying breeding sites, controlling numbers of disease hosts by chemical ar 
biological control, and spraying other sites where hosts such as rnosquitoes and 
sandflies rnay rest. 

Wıthin the pilot study area it will be necessary ta advise farmers on prevention 
measures, such as, hygiene, use of low cost mosquito nets, putting nets on 
windows, avoidance of sleeping outdoors near mosquito breeding sites, issuing 
of sprays and anti-malarial drugs. 

The rnonitoring of disease control is a specialised area which would be developed 
in detail by medical specialists. 
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3.8. 7 Cultivation Risks 

Farmers will be trained in the pilot area on the correct procedures far using agro
chemicals and on what to do in case of accidents. This will be monitored through 

the KAP surveys. 

3.8.8 Safety 

Measures are needed at regional level to reduce the dangers of new, fası flowing, 
irrigation channels. This can be achieved by fencing off main and secondary 
canals where they pass villages. The public should be alerted to !he danger by 
installing warning signs and public information programmes using the media. 
lnstalling means of getting aut of the canals such as trash racks upstream of 
structures (especially syphons and culverts}, hand raifs, steps, or chains placed 
across the canals will prevent fatalities. Providing swimming pools will encourage 
people to learn to swim and avoid dangerous channels. 

Monitoring of the safety problem will be undertaken by using regional mortality 
statistics for drownings. No specifıc monitoring will be undertaken in the pilot 
study areas. 

The mitigation measures and monitroring requirements for impacts on 
environmental health are detailed in table E 3.7. 
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Mitigation measures 

Water and Sanitatlon 

lnstigate health education and include 
health education in extension services 

lmprove waste water treatment facilities 

Provide solid waste disposaı facilities 

Health servlces 

lnvolve senior Ministry of Health staff in 
overall planning of irrigation development 

Train health personnel in malarial and 
parasitic illnesses 

Set up contingency plans with resources 
for outbreaks of malaria 

TABLE E 3.7 
IMPACTS ON ENVIRONMENTAL HEALTH 

lmpact monitoring Relevant to Relevant at 
requirements Pilot Study regional 

level 

Water availability and 
quality 

Yes 

Yes 

Yes 

lrrigation related disiease 
monitoring 

Yes 

Yes 

MOH workplans and Yes 
budget 

Major impact Secondary Minor effect, 

on viability of effect or of or uncertain 
irrigated interest to outcome 
production special 

interest 
groups 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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Mltigatıon measures 

Relocatlon Effect 

Provide semi-permanent accommodatıon 
tor seasonal workers with water supply 
and sanitation facilities 

Provide health screening service tor 
seasonal migrants 

Disease ecology 

Maximise field water efficiency 

Provide efficient drainage to reduce 
standing water 

Train farmers to avoid creating habitats 
suitable tor disease vectors 

Clear silt and weeds out of drains 

Dlsease Hosts 

Undertake research on the ecology of 
disease vectors 

lmpact monıtoring Relevant to 
requirements Pilot Study 

Yes 

Disease incidence 

Yes 

Yes 

Yes 

Yes 

Relevant at Major impact Secondary Minor effect, 
regional on viability of effect or of or uncertain 
level irrigated interest to outcome 

production special 
interest 
groups 

Yes 

Yes Yes 

Yes 

Yes 

Yes 

Yes 

Yes Yes 



Mitigation measures lmpact monitoring Relevant to Relevant at Major impact Secondary Minor effect, 

requirements Pilot Study regional on viability of effect or of or uncertain 

level irrigated interest to outcome 

production special 
interest 
groups 

Disease Control Diseases incidence 
baseline and monitoring 
programe 

Set up a regional malaria control unit. Yes Yes 

Advise farmers on prevention measures Yes Yes 

Use closed pipe irrigation systems Yes Yes 

~ Cuıtıvation Rlsks Farmer surveys 
CD 

Train farmers on correct procedures for Yes Yes 
using agro-chemicals and on what to do in 
case of accidents 

Safety Fatalities 

Fence off main and secondary canaıs Yes Yes 
where !hey pass villages 

lnstall waming signs and public education Yes Yes 

lnstall means of getting out of the canals Yes Yes 

Provide swimming pools Yes Yes 
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3.9 lmpacts on lmbalances 

3.9.1 Pests and Weeds 

Pesi and weed incide.nce can change and worsen under irrigation, and measur~s 
to counteract these problems will be included in the GAP-MOM model. . :nııs 

· xt · d ·ce to farmers on pest and weed control and close lıaıson requıres e ensıon a vı . . 
between the Plant Protection Directorate, Extensıon Servıces and farmers. 

Farmers practices with regards to pesi control will be monitored in the pilot study 
areas through the KAP surveys. 

3.9.2 Aquatic Weeds 

Aquatic weeds in irrigation channels can reduce flows and have a seri~~s ımpact 
on irrigated production. At the regional level the problem an be mıtıgated by 
ensuring canals are constructed to a high standard to avoid leakages and 
designed to maintain velocities in channels greater than 0.3 m/s. Within the pilot 
study area farmers will be encouraged to undertake regular weed clearance, and 
canal and drain maintenance, which forms an important part of the MOM model. 

Within the pilot area weed growth will be monitored by periodic inspections by 
fıeld staff. 

3.9.3 Structural damage 

Regular maintenance should include checks tor structural damage including 
damage caused by weeds, anirnals and deliberate actions by farmers in both 
canals and drainage structures. This is an essential part of the MOM model. 

Monitoring of structural damage will be undertaken in the pilot study areas by fıeld 
staff, and would become a WUG function 

3.9.4 Animal irnbalances 

The populations of animals such as benefıcial and harmful insects and pests 
should be monitored as part of the planı protection and environmental health 
programrnes. Specifıc action will need to be developed in response to problems 
identifıed by the rnonitoring prograrnrne. The monitoring prograrnme would be 
included as part of the MOH enviromental health teams' prograrnme, and alsa 
forms part of the environmental studies being carried out by GAP and the MOE. 

The mitigation rneasures and monitroring requirements tor impacts on biological 
imbalances are detailed in table E 3.8. 
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Mitigation measures 

Pests and Weeds 

Advise farmers on pesi and weed control 

Close liaison between the Plan! Protection 
Directorate, Extension Services and farmers 

Aquatıc Weeds 

Construct canals to a high standard to 
avoid leakages 

Maintain velocities in channels over 0.3 mis 

Undertake regular canal and drainage 
maintenance and weed clearance 

Ensure !hat !here are clear guidelines and 
funding as ta maintenance requirements at 
ali levels of the cana! and drainage network 

Structural damage 

Check far structural damage 

Anlmal lmbalances 

TABLE E 3.8 
IMPACTS ON BIOLOGICAL IMBALANCES 

lmpact monitoring Relevant to Relevant at 
requirements PilotStudy regional 

level 

Pest and disease 
incidence 

Yes 

Agency reports Yes 

Weed growth inpsection 

Yes 

Yes 

Yes 

Yes 

Field survey 

Yes 

Pest populations Yes 

Major impact Secondary Minor effect, 
on viability of effect or of or uncertain 
irrigated interest to outcome 
production special 

interest 
groups 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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SECTION F - ACTION PLAN 

INTRODUCTION 

The recommended MOM model consists of three principal elements, namely 
the Supplier of Bulk Water (DSİ), an lrrigation System Operating Body 
(lrrigation Authority) and farmer generated Water User Groups. The model also 
provides for strengthened co-ordination links between these bodies and 
support agencies, including the private sector and other interests not formally 
involved at present. 

lmplementation will necessarily 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 throughout the region. 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. it is proposed that this will 
commence in 1994. 

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

The following steps will be laken to implement the model: 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Step 5: 

Step 6: 

Following acceptance of the model, carry out briefing sessions 
of all agencies affected at central and regional levels. 

Commence group formation process in selected Pilot Areas 
leading to establishment of Water User Groups. 

Commence training programmes for staff and farmers in Pilot 
Areas. 

Upon formation of WUGs and completion of irrigation 
infrastructure in Pilot Areas, commence demonstrations of 
irrigation O&M under management of WUGs. 

Draft suitable legislation to provide for establishment of an 
lrrigation Authority to operate at regional level, formation of a 
GAP Co-ordination and Advisory Council for lrrigation 
Development (GAPCACID) and consequential amendments 
needed to existing water laws. 

Develop transitional management arrangements to provide for 
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Step 7: 

Step 8: 

Step 9: 

Step 10: 

Step 11: 

Step 12: 

----------------------

DSİ to progressively transfer responsibility (and the necessary 
resources) far O&M activities on primary and secondary canals 
to an lrrigation Authority when it is formed. 

Monitor performance of the management arrangements 
undertaken by WUGs in Pilot Areas. 

Review, and modify as necessary, the management model in 
relation to WUGs following evaluation of Pilot Area 
performance. 

GAPCACID to commence operations. 

lrrigation Authority to commence operations in each region . 

Upon success of the group formation process in the Pilot 
Areas, make arrangements far the process to be 
institutionalised. 

Upon completion of the GAP MOM projeci establish 
arrangements far continued monitoring, evaluation and review 
of the GAP management model. 

Some of these steps can proceed concurrently, particularly the planning and 
development of Pilot Area activities, training programmes and preparation of 
legislation. it is envisaged that a minimum period of five years should be 
allowed far the procedures to be developed, tested and fully implemented. 
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2 INSTITUTIONAL ARRANGEMENTS 

2.1 Establishment of GAP Co-ordination and Advisory Committee on 
lrrigation Development 

The GAP Co-ordination and Advisory Committee on lrrigation Development 
(GAPCACID) is seen as the key coordinating body bringing together the main 
organisations and interests involved in irrigation development in the region. 
This committee would play a major role in providing advice and guidance to 
the GAP Administration to enable it to formulate regional policy and to co
ordinate the activities of involved departments and organisations. in particular it 
will provide a forma! channel through which farmers' concerns and ideas could 
be directed to the GAP Administration so that irrigation development is planned 
taking into account the needs and wishes of farmers in the design phase of 
future projects. 

GAPCACID would comprise representatives from the following sectors and 
bodies: 

Secondary Canal Management Committees representing WUGs 
lrrigation System Operating Body (lrrigation Authority) 
Supplier of Bulk Water (DSİ) 
Regional Directorate representatives of DSİ , Ministry of Agriculture, 
and other Regional Directorates and Research bodies 
Representatives from Private Sector Bodies. 
Provincial Governors or their representatives. 
Universities 

it is desirable that GAPCACID be brought into operation at a relatively early 
stage so that it can begin to influence planning for future projects. it could 
commence at any time involving those bodies which already exist. However 
successful interaction with farmer bodies would suggest that the appropriate 
time for commencement would be when there are several WUGs firmly 
established and organised to make worthwhile contribution to the co-ordination 
process. The size of GAPCACID would be increased appropriately as 
additional WUGs or SCMCs and the lrrigation Authorities are formed in each 
lrrigation Region. 

The full GAPCACID, as described in Section B, would initially comprise about 
20 members and would grow to 40 or more as additional SCMCs provide 
members. The whole council should meet twice per year for regular business. 
However, to provide ongoing attention to the needs of co-ordination, there 
should be a small executive of three persons appointed by the council to meet 
at least monthly and act on its behalf. 
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2.2 Role of Provincial Co-Ordination Committee 

The existing Provincial Co-ordinating Committees of each province provide . an 
important communication link between different Go~e~nment a_gencıes 

including those which have only an indirect relationship to ırrıgated agrıculture. 
The primary role of co-ordination in relation to ali organisations directly 
concerned with irrigated agriculture is with GAPCACID under the MOM model. 
However because of the economic and social signifıcance of !he GAP irrigation 
schemes to the whole region, there is a need to ensure that the programmes 
of ali other agencies are planned with an understanding of !he irrigation 
development programme. This is particularly important in respect of 
Government agencies responsible for services such as transport, health and 
education which, although not directly involved with irrigation, 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 ali public agencies, which is a complementary role to 
that of GAPCACID. Representation of each Provincial Co-ordinating 
Committee on GAPCACID will strengthen the overall co-ordination. 

2.3 Establishment of lrrigation Authority 

The creation of an lrrigation Authority (IA) is the recommended sub model for 
the lrrigation System Operation Body ecre component of the MOM 
Management Model. The proposed IA will take ever functions at present 
carried out by DSİ. The IA should own, manage, operate and maintain the 
primary and secondary delivery system, buying water in bulk from DSİ and 
selling 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 DSİ. 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 fınances. This would establish it from the outset 
as a relatively autonomous body focussed specificaliy on delivery of irrigation 
services to a defineci customer group. it would also facilitate the possible 
transition of the IA to a private sector body in the future. 

it is expected to require several years for the various arrangements to be 
fınalised for implementation of an IA. The immediate need will be to prepare 
suitable legislation to aliow the IA to be established. A subsequent step will 
involve detailed planning, resourcing and fınancing of the activities to be 
performed. 

in addition to the need to have appropriate. legislation tor an IA, the timing tor it 
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to commence operations as a separate agency wili depend on progress in 
completing irrigation supply infrastructure works. Ultimately, when ali the GAP 
region irrigation works are completed, it is proposed that there be a separate 
lrrigation Authority for each of the three major lrrigation Regions, defineci in 
Chapter 8 of Section B. However, the process of developing these lrrigation 
Authorities is likely to be an evolutionary one. Fer a period of about four years 
it can be expected that DSİ would carry out the l rrigation Authority functions 
under transitional arrangements. After that time separate lrrigation Authorities 
should come into operation in the Euphrates and Tigris River basins. Given the 
likely period at least of 20 years to full development, it may be convenient and 
most cost etfective to have a single lrrigation Authority covering ali the 
Euphrates River schemes, based on DSİ Regions 15 and 20, until full 
development is reached. 

2.4 Establishment of lrrigation Regions and lrrigation Zones 

The process of delineating lrrigation Regions and lrrigation Zones was 
described in Chapter 8 of Section B. 

it is recommended that the whole GAP region be considered as three regions, 
based on river basins and major water systems, fer the purpose of overall 
water resource and irrigation planning. The proposed regions correspond 
generaliy to DSİ Regional Directorate boundaries with the recommendation 
that the existing DSİ boundaries be amended to transfer Mardin province from 
Region 1 O to Region 15. This would ensure !hat ali the major water supply 
systems to be supplied from Atatürk dam via the Şanlı urfa tunnels are within 
the same region. 

50 lrrigation Zones have been tentatively identified. These would form the 
basis of administration units fer day to day management at the local level. 
These have been delineated having regard to location of water sources, 
irrigation system layout, area, administrative 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 stili provide an appropriate basis fer 
management. 

2.5 Formation of Water User Groups 

The creation of Water User Groups (WUGs) is the recommended sub model 
fer the Farmer Groups core component of the recommended MOM 
Management Model. it will be the responsibility of a WUG to undertake the 
total management function fer irrigation services at the tertiary level. This is the 
component of the model which needs to be put in place immediately in the 
proposed Pilot Areas so that the development process can be tested for wider 
application throughout the region. 

WUGs will be organised so !hat !hey reflect the wishes and needs of members 
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. . . r methods and profıtable agricultural 
in the interests of effıcıent ımga ıon stitution and a set of 
roduction. The farmers must fırst agree upon a con . . . 
~orking rules and regulations By producing its own constıtutı~n each ~? wıll 
be able to retıect the differing needs of !he irrigation communıty. The mınımum 
legal conditions for every WUG are that: 

it is created as a legal entity to enable it to ow~ ass~ts, open a bank 
account and have recourse to the legal system ıf requ ıred ; 

it is to be managed by a committee, elected regularly by a li the 
members and accountable to ali the members; 

fınancial accounts of the WUG ta be audited annually. 

The necessary legal status can be provided by establishing WUGs as V illage 
Co-operatives. 

The need tor greater participation by farmers in the organisation of farmer 
groups, as distinct from participating in g roups designed by someone else, is 
recognised worldwide and is !he main thrust of !he group formation process. 
The rationale that farmers need ta be persuaded of the merits of self
organisation, the benefıts they will receive and the need far them to manage 
directly the water which will produce those benefıts. The formation of WUGs 
will evolve ever a period rather than according to a pre-determined schedule. 
The formation of WUGs will be assisted by placing trained organisers within 
the farming communities who will stimulate the tarmers to believe that group 
formation is desirable. They will then be able ta lead farmers through the 
processes of group formation including development of working rules far 
effective group management and operation. 

it is proposed that the group formation process will begin in the selected Pilot 
Areas with the appointment of group formation officers (GFOs) who are not 
part of any existing Government department or ministry. At a later stage, after 
the process has been tested, the responsibilıty tor the group formatıon process 
will need to ~e institutionalised and MARA appears ta be the appropriate body 
to assume th_ıs rote. MARA would be invited ta assist with the monitoring of the 
group formatıon process in the Pilot Areas. 

Prep~ration of -~rou~ Formation Organisers tor their task will require a 
co~s~de~bl e_ tr~ınıng ınput and ongoing co-ordinated support f rom a range ot 
e~ıstıng ınstıt~tıons and the consultants. Up to a GFOs w ill be recruited who 
wıll _be supervısed by a Group Formation Co-ordinator with support and training 
assıstance from a Group Co-ordination Adviser The GFO ·ı ı · · ·ı· ı 
· d · · · · s wı receıve ını ıa ın uctıon traınıng supplemented by regular follow up sessions. 
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2.6 Establishment of Secondary Canal Management Committee 

Where there are a number of WUGs within a single large scheme it will be 
desirable to form a Secondary Canal Management Committee (SCMC) fer co
ordination with the lrrigation Authority. This committee would carry out the 
following functions: 

negotiate w ith the lrrigation Authority on behalf of WUGs particularly 
concerning level of supply of water and charges; 
liaise on a day-to-day basis with staff of the lrrigation System 
Operating Body for the distribution of water to ali WUGs drawing w ater 
from the secondary cana!; 
represent WUGs on GAPCACID. 

Each WUG would be required to nominate a representative to the SCMC 
which would act as the next higher level operating authority liaising on behalf 
of WUGs with the supplier. The nomination and election of a representative 
from a WUG to the SCMC could be made at a General Meeting of WUG 
members. 

2.7 Ptanning and Design Working Group for Pilot Area Development 

i t is important to utilise a li expertise and knowledge within the various agencies 
and organisations involved in irrigation development in the region. Close co
ordination and consultation will be promoted specifıcally between the GAP 
MOM team and GDRS, GDAReF, DSİ and the agricultural extension services. 

Fer the implementation of the agricultural and engineering measures to be 
undertaken in the Pilot Areas, a Planning and Design Working Group (PDWG) 
is proposed. This group should consist of staff from the following organisations: 

GAP RDA who would have overall responsibility; 

The GAP MOM Study Team who would be directly responsible to GAP 
RDA, and have responsibility for co-ordination , planning, and 
management of design and implementation of the work; 

DSİ who would set design standards and specifications fer secondary 
and tertiary distribution systems; specify requirements fer contract 
agreements and documentation for supply and construction contracts; 
prepare design drawings and documents; 

GDRS who would set design standards and specifıcations for works at 
the farm level; and prepare design drawings and documents as 
necessary; and 

extension services departments would provide advice on appropriate 
practices and extension methods. 
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The PDWG will function as an integrated team at the project offıces in Şanlıur
fa, and it will be the responsibility of the GAP MOM Study Team to initiate and 

co-ordinate activities on a day-to-day basis. 

The PDWG should comprise the following staff: 

(a) GAP RDA: a Pilot Area Development Coordinator 

(b) GAP MOM Study Team 

the GAP MOM Deputy Project Manager would be responsible 
for overall development in the Pilot Areas; 

a Pilot Area Development Engineer, who would be a new 
appointment to the consultant's team to supervise the planning, 
design and implementation of the engineering measures. He 
would be assisted by two existing engineers from the Study 
Team, each responsible far two schemes, and 

an expatriate On-Farm Water Management Specialist from the 
Study Team who would plan and supervise implementation of 
the agricultural measures assisted by a local specialist from 
the Study Team. 

(c) DSİ and GDRS 

one staff member each from DSİ and GDRS from the Regional 
Directorates involved in the pilot areas 

(d) Ministry of Agriculture 

a liaison _o~cer . from the Extension Services department in 
each provıncıal dırectorate involved in the pilot areas, and 

a liaison officer from GDAReF. 

Further description of the agricultural and eng· · · 
. ıneenng measures proposed ın 

the Pılot Areas are contai~ed in a report entitled "Pilot Areas Develo meni" 
(Halcrow, 1994). The functıons of the PDWG t . . p 

are se out ın Appendıx 3. 
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3 ENABLING LEGISLATION 

3.1 lntroduction 

One of the important initial steps to implement the recommended management 
model is to commence the process of ferming Water User Groups to take 
direct management responsibility fer operation and maintenance of the tertiary 
level irrigation works. The principle underlying the successful introduction of 
these WUGs is that they should be developed as farmer generated 
organisations. This implies that !here should be a bottom up approach with as 
little external direction as possible. From the legal perspective, therefore, the 
formation of groups can proceed provided that !here is an adequate basis fer 
their creation and they have power to operate water supply works. lf these two 
requirements are met it is unnecessary, indeed undesirable, to await the 
making of any new law which might be prescriptive as to how WUGs are 
formed and should operate. 

DSİ has power, under its establishment law, to transfer responsibility for 
management of its irrigation systems to both public and private organisations 
provided that they have corporate status. Creation of WUGs as village co
operatives would give !hem appropriate legal status while leaving sufficient 
flexibility to meet local circumstances. 

Using existing legislation to the maximum extent will allow implementation of 
seme aspects of the model to proceed without delay. it is foreseen that new 
legislative provisions will be required to establish the proposed lrrigation 
Authority, institutionalise co-ordination arrangements and strengthen certain 
areas of water law. Development and making of any new legislation will take 
time and it would be benefıcial to draw upon experience gained during the 
initial testing of WUG operations in preparing such legislation, including any 
need to provide additional legal support tor WUGs. 

3.2 Operation and Maintenance of lrrigation Works 

The main requirement fer new legislation is to establish an lrrigation Authority 
as an independent public agency and institutionalise the co-ordination 
arrangements so that the overall management model can function. This 
legislation should be as a new law, rather than as an amendment of Law No 
6200, although it may include seme features of the latter. 

The main features of legislation to establish the lrrigation Authority are as 
follows: 

The IA to be set up as an independent department within the Ministry 
of Public Works and Settlements; 

The IA to be govemed by a part-time management board responsible 
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tor overall 
performance; 

policy formulation and operational and economic 

The managemen t board to Comprise seven persons being: 

(i) 
(ii) 
(iii) 

(iv) 

A representative of GAP RDA (C~airman) 
One representative each from DSI, MARA and GD~S 
Two private sector representatives, one representıng 

and one experienced in business management 
The chief executive of the IA (ex officio); 

farmers 

The main functions of the IA to be: manage, operate and maintain 
primary and secondary canals and d rainage systems in the GAP 
region; receive water in bulk from DSI and seli it in bulk to WUGs and 
other users; carry out long term business planning to provide tor the 
sustainability of GAP irrigation systems; operate in a cost effective 
manner and fınance its operations through charges on users for 
services provided; 

The IA to own property including assets transferred from DSİ , enler 
into contracts with other public and private bodies, negotiate level of 
service agreements with customers and control its staff. 

The legislation should be framed in such a manner !hat a separate lrrigation 
Authority can be formed in each of the three lrrigation Regions which is the 
preferred long tenm aim. However during the development period !here mıght 
be only ene Authority. 

The same legislation should provide for the establishment of the GAP Co
ordination and Advisory Council on lrrigation Development as the key co
ordinatıng forum for ecre and support agencies and customers in the GAP 
irngation systems. 

Other am~ndments are necessary to existing legislation, particularty Law No 
6200, whıch are complementary to the new ıaw setting up the lrrigatıon 
~uthority and required to make the management model workable. The most 
ımmedıate of these amendments are for: 

DS İ to be able to transfer ownership of primary, secondary and tertiary 
canals to the IA and WUGs. 

DSİ to have power to negotiate and enter leveı of service agreements 
tor bulk supplies to an IA, WUGs and other users; 

Existin~ provisions covering the power of 0s·1 
Authorıty ıo tak ff r , or an lrrigatıon 
without ~ermissi~n e 0~c ~~e action against persons who lake water 
strengthened. mage canals and structures, need to be 
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Other legal changes, which should be included in the new legislation for the 
lrrigation Authority and by amendment of DSİ Law No 6200, apply to water 
charges and are discussed below. 

3.3 lrrigation and Drainage Charges 

in order for !he objective of full recovery of O&M costs to be achieved it is 
necessary that !he basis for both osl and the lrrigation Authority to set bulk 
water charges be defineci in legislation and that !his be supported by effective 
collection and sanction powers. The key components of this water charging 
and collection mechanism are: 

water charges for bulk supplies be set based on !he estimated full 
O&M cost in the year of operalion, with operating surpluses or losses 
carried ever to the following year; 

Separate charges be calculated for water supply and drainage seNices 
provided by !he one body; 

in !he event of non payment of water charges by any customer, after a 
period of one month of !he due date, interest charges be imposed at 
an equivalent amount to !he prevailing bank borrowing rate; 

in addition to imposing penalty interest charges for non payment of 
water charges, ali water authorities be empowered to cease supply of 
water until payment is received. 

3.4 Water Rights 

There are a number of shortcomings in existing water laws which have been 
identified in Section A which apply generally !o irrigation and water 
management throughout the country. A number of possible amendments to 
overcome these shortcomings have been proposed already by DSİ. Although 
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. The main requirements are as follows: 

Rationalisation of water rights by any organisation or person for !he 
extraction and use of surface water resources to ensure integrated 
management of allocalions on a whole basin approach; 

Promulgation of Regulations provided for under Article 641 of !he Civil 
Code covering the general use of public waters; 

Clarifıcation of the water rights of individual farmers in an irrigation 
scheme, specifying which properties have rights !o water use; 
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4 ESTABLISHMENT OF PiLOT AREAS 

4.1 ldentification of Areas 

4.2 

lnvestigations to identify pilot areas have centred on 6 possible locations One 
location is within the Urfa command system of the Harran Plain, whıch will 
receive the first supplies from Atato rk 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. Within these six areas the GAP MOM Water 
User Group model will be tested and compared to allow the processes of 
organising WUGs in new irrigation areas, and established schemes to be 
studied. The methodology of the group formation process and the expenence 
gained from such work will be replicated in other schemes ıithin the GAP 
region eventually, and may provide a model for regional and natıonal 
implementation. The areas selected are as follows: 

Name Province Gross Area Demonstration 
(ha) Area (ha) 

Devegeçidi Diyarbakır 6900 2460 

Hancağiz Gaziantep 6250 6250 

Ceylanpinar Şanlıurfa 9000 180 

Harran 'A' Şanlıurfa 43040 4500 

Harran 'B & C' Şanlıurfa 43040 3000 

Harran 'D' Şanlıurfa 43040 2500 
Keysun Adıyaman 1950 1950 

The Keysu_n scheme is ıncluded as an alternative 
other possıble areas are not available. to be selected ıf any of the 

Formation of Water User Groups 

The pr~cess of formation of Water User . 
Formatıon Organisers (GFOs) it . Groups wıll be undertaken by Group 
contract staff. They will a t · ıs proposed that GFOs wıll be full bme 
assisting through discussio~ ads bcatalysts within one or more communıties, 

f 
' e ate enquiry d . 

process o formation of Wate U ' • a vıce and information. lhe 
. r ser Groups for · . . 

communıty to the stage of election of a ımga_tıon purposes, leading lhe 
Water Foreman. in the process WUG Commıttee and appointment ofa 
will be produced by the community~ set of self-goveming rules and regulations 
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GFOs will receive initial training, supplemented by quarterly training as 
required. Field support and supervision will be provided by the Group Form
ation Coordinator who will alsa act as a liaison person between GFOs and the 
GAP MOM Projeci. Additional professional support and guidance will be 
provided through the Group Formation Adviser. 

Regular monthly meetings will be the main medium of reporting progress or 
otherwise, and a means of sharing experience with other GFOs and providing 
mutual support. GFOs will be required to regularly maintain records of 
progress through the group formation process tor monitoring purposes and tor 
future use as training material. 

4.3 Establish Organisational Structure 

The operating structure tor group formation work and staff organisational 
linkages are shown in Figure F4.1. 

The activities to be undertaken are detailed in Table F4.1 and cover the 
following main aspects: 

lntroduction of GFOs to leaders and farmers in village areas. 

Explanation of the group formation process ta farmers. 

Survey of area and meeting ali farmers. 

Meetings and discussions on the group formation process. 

Finalisation of rules and regulations leading ta formation of Water User 
Groups. 

Formation of Secondary Canal Management Committees tor a number 
of WUGs. 

Trainıng of WUGs, water foremen and farmers. 

The timespan for completing these activities will depend very much on the rate 
of progress on formation of WUGs. The indicative time required to complete 
this process in the Pilot Areas is two years. 
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FIGURE F4.1 
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TABLE F4.1 GAP MOM PROJECT - PiLOT AREAS 
ANTICIPATED WORK PROGRAMME FOR GROUP FORM A TION ORGANISERS 

Step Description of work 

1 Reeruit Group Formation Organiser(GFO). 

2 Train GFOs. 

3 Briefing DSf lo (a) outline the GAP MOM concept; (b) requirements tor 
the Pilot Areas; (e) agree ongoing meeting sehedule. 

4 in Pilot Areas (a) brief Muhtars on GAP MOM eoncept and need lor Pilot 
Areas. Obtain: 
(a) agreement tor work in the pilot area; 
(b) set date(s) tor meeting(s) to brief key fanmers. 

5 Briefing Meeting(s) wrth Muhtar and key fanmers on GAP MOM concepl 
and group fonmation. Obtain general acceptanee. lntroduce GFO. 
Explain GFOs role. Arrange GFO accommodation, and date lor 

commencement of work. Explain forınation of Water Users Groups 
(WUG) and Secondary Canal Management Committee (SCMC). 

6 Retum to vıliage to formally establish GFO "on site". 

7 GFO arranges meetings with village dıgnrtaries - imam, school teacher, 

VGT, health worker, Jandarma, ete. 

8 GFO commences group formation work. Organises smali group 
meetings wrth Muhtar (or his representative) and ali fanmers from the 

Pılot Area. Outlines the principles of GAP MOM and the aims tor the 

coming season. Aims to get inrtial agreement to the eoncepts of GF. 

9 GFO introduces himself to individual farmers in eommand area, locations 
of tarms and tarmers' houses by walking the eommand area. Marks 
ıandholdings on a cadastral map. Makes list of ali fanmers and their 
landholdings to assist in organisation of the Water User Group (WUG). 

10 
GFO organises village meetings to outline need tor farmers to prepare 

WUG's rules and regulations. 

11 
GFO continues to work wrth fanmers g~ining their eonfıdence. Learns 

about previous years' cropping pattern, the water supply srtuation, 

distribution problems, ete. 

12 
Periodic visits trom GAP MOMJV staff to provide backup and support to 
GFO and turther diseussions with Muhtar and fanmers to build up 

relationships. 

13 
Meeting of GAP MOMJV and GAP ROA with_ DSI to discuss the Terms 
of Agreement tor Water Supply (TAWS) to Pılot Areas. 
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ı Step 

1 

Descriplion of worl< 

1 
Person(s) 

J involved 

14 Fınal meetings to discuss and agree WUG's constitulion and rules and Farmers & 

regulations. 
GFO 

15 GFO assists in organising electıons tor WUG Commrttee Members GFO 

Members appoint a Water Foreman. 

16 Training of WUG Commıttee Members and Water Foremen commences GAP MOMN 
Team 

17 Once WUGs formed meetings held wıth o!her WUG Commıttees to GAP MOMN 

discuss the formation of the Secondary Canal Management Convnittee. team 
GFO 

18 Preliminary meetıng to form the Secondary Canal Management GAP MOMJV 

Committee. OuUine by GAP MOMJV of (a) concept of Customer-Crıent Team 
relationship with water supply agency; (b) introduction of the Terms of GFO 
Agreement tor Water Supply (TAWS); (c) TAWS discussed by individual 
WUGs. 

19 SCMC formed Members formulale guldelines for operation and mainten- GFO 
ance of lhe secondary canal. SCMC meets wrth DSI Staff (Technician) to 
discuss arrangements for managing lhe Secondary Canal. 

20 Training of SCMC Committee members commences. GAP MOMN 
Team GFO 

21 Trainıng of DSİ Technician commences wıth some joınt traınıng wıth GAP MOMN 
WUG Water Foremen Team 

22 WUGs discuss TAWS wrth GFO. GFO 

23 Periodic meetings with DSI and GAP MOM Projeci discuss the Terms of GAP MOMJV 
Agreement for Water Supply Team 

GAPRDA 

24 Discussions contınuing wrth and wrthın OSI on TAWS GAP ROA & 
MOMJV Team 

25 Further meetings wlth osl on TAWS. Agreement on revisıons and 
amendments. GAP MOMJV 

Team 
GAP RDA 

26 :urther ~eetings with Secondary Canal Management Commıttee to 
ıscuss AWS. GAP MOMJV 

Team GFO 
27 Final meeting with SCMC and DSI to sign TAWS B' d. 

made Formaı cer . . · ın ıng contrad GAP MOMN 
DSI ~ MOMJV e~ony held ın Pıiot Area to acknowledge the contract. Team GAP 

• • AP RDA and farmers ıı d . wrthdrawn. 8 en · Servıces of GFO now ROA 
GFO 

28 WUG Water Foreman colleds data fro 
cropping pattern. m farmers on season's planned WF & Farmers 

29 SCMC collects data from WUGs on . 
demands. croppıng pattern and water SCMC 

30 Slatement by DS 1 of water su 1y 
PP pattern fot !he year to Pılot Area. osı 
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Step 
Description of work Person(s) 

involved 

31 Discussion and agreement between DSI 
pattem within Pilot Areas. and SCMC of cropping pattern SCMC, osr & 

MOMJV Team 
32 Fanners notified through WUGs of a 

approval of ındivıdual's . greement on cropping pattern and WUGWF 
croppıng pattern. 

33 Start of season. 

34 WUG Water Foremen · p·ı 1 A -T . . . ın ı o reas submtt water requests to osl WF & DSI 

1 
e~nıcıan on ~aıly basis. DSf Technician collects requests and submits Tech nician 

o upplıer (DSI) for dellvery. 

35 Oaily ':°?nıtoring by DSf Technician of supply into Pilot Area. 
Technıcıan supplies water to WUG Water Foremen. 

DSI SCMC & WF 

36 GAP MOMJV monrtor perfonmance of ClienVCustomer agreement during GAP MOM JV 
season Team 

37 GDRS Research lnstrtute studies perfonnance within Pilot Areas as a GDRS 
research actıvity. Alsa studies sttuation on main canal to ascertain if Pilot Research 
Areas are getting preferential treatmenl lnstitute 

38 Perıodic meetings, as required, of WUGs to discuss matters arising. WUG 

39 Periodic meetings of SCMC, as required, to discuss matters arising. SCMC 

40 Periodic meetings, as required, of SCMC wtth osl to discuss matters GAP MOM JV 

arisıng. Team 

41 End of season meeting of WUGs to review season's performance WUG 

42 End of season meeting by SCMC to review season's performance SCMC 

43 End of season evaluation of performance by GAP MOMJV GAP MOMJV 
Team 
GAP RDA 

4.4 Engineering Measures Necessary to Address Constraints 

The philosophy of the GAP MOM study is that, not only will appropriate MOM 
models tor development be identifıed, but that these will be tested and eva l
uated by implementation in selected Pilot Areas. Thus, for the Study to be 
effective and successful in meeting its objectives, implementation within the 

Pilot A reas must alsa be successful. 

Wıthin this framework, and with regard to the existing situation in the proposed 
Pilot Areas, studies have identified three major constraints. These constraints, 
together with the proposed engineering measures to address them, are 

discussed in the following sections. 
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4.4.1 lnfrastructure Rehabilitation 

.d. is in poor condition requiring subThe existing infrastructure at Devegeçı ı . k 1 s 
stantial rehabilitation. Many canalets have hıgh lea age osse . 

. d. d Hancağiz main cana! leakage losses need repairing, 
At both Devegeçı ı an ' 

1 
· At Urfa-Harran much 

and at the latter sections of canalet need rep acıng. ' 
work needs to be completed at the tertiary level before the system c~n be 
operated. This includes the installation of control gates and the completıon of 
many tertiary outlets. 

At Ceylanpinar, both the buried pipe distribution sys~em as w.~ıı ~s the on-farrn 
application equipment and hydrants require substantıal rehabılıtatıon . 

in order that effective operation and maintenance regimes can be put in place 
in these areas, and moves made towards encouraging farmers to accept a 
realistic charging policy for irrigation water, the existing infrastructure must be 
either completed or rehabilitated as required. 

Further detailed information can be found by reference to Appendix B of GAP 
MOM Study report entitled Pilot Areas Developmen t (Halcrow, 1994). 

4.4 2 Water Measurement Structures 

Very few, accurate flow measurement facilities exist or are planned throughout 
the distribution systems of the Pilot Areas. Such structures would be used to 
achieve good water management. Flows diverted to the systems, and flow 
division within the systems need to measured and monitored. 

This would form the basis tor charging Water User Groups on a bulk supply 
basis tor irrigation water. it would also form the basis tor monitoring dıstrib
ution system and fıeld level efficiencıes , and generale management intormation 
tor improving operational procedures, and tor decisions about infrastructure 
and control improvements. 

Measurement structures are required at both the secondary and tertiary levels. 
They would include broad crested weirs and long throated tıumes in secondary 
canals, and precast silis and hand held meters tor tertiary channels. The pipe 
distribution system at Ceylanpinar will require conventional flow meters 
(analogue and totaliser). 

Wıthout such facilities, the credibility of !he management measures to be 
introduced into the Pilot Areas will be undermined. This would be particularly 
so in relation to the introduction of water saving measures, and realistic water 
charges. 

Further details can be tound in Appendix C of the Pilot Areas Development 
report. 
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443 On-Farrn Water Application Method Designs 

Studies to date have highl' ht d 
management c ti ı~ e . the relatively low level of effective water 
funda t 1 urren y pract'.sed ın parts of existing irrigation schemes. A 

men a strategy for achıeving efficient water use lies in the selection of 
the most appropriate water application method fer a particular area. lf the 
method selected is inappropriate, this will lead ıo: 

inequıtable water distribution throughout the area resulting ın social 
dıscontent, and 

non-uniform distribution within the fıelds resulting in overuse of water, 
vanable yıelds and ultimately loss of revenue to farmers. 

For irrigation to be sustainable it is important !hat early attention is given to the 
selectıon and ımplementation of the mest appropriate on-farm methods. lf the 
farmer is to accept full responsibility for the operation and maintenance of the 
distribution system and to pay a realistic price for the water supplied to him, he 
must be provided with the means of ensuring !hat the water is put to !he best 
possible use on his land. 

At Devegeçldi and Hancağ iz, traditional canalets have been installed and 
furrow lrrigatıon appears to be the standard on-farm water application method 
assumed in designs, and encouraged in practice. Though the soils are clayey, 
land slopes range from gently sloping areas of 1 to 2%, through intermediate 
areas of 2 to 6%, with signifıcant areas from 8% to in excess of 10-12%. 

Additıonally the topography is gently undulating. 

This situation has signifıcant adverse implications for water management and 
water use effıcıency There is an urgent need to review and revise on-farm 
designs in substantial parts of these areas to allow farmers to lake up altern-

r.ıtıve applıcation practices. 

Further details can be found in Appendix D of Pilot Areas Development. 

4 4 4 Agency Coordination 

th b ve engineering measures it is essential to utilise 
in order to ımplement ~ ~ o that exists within the various agencies and 
ali expertıse and know .e ~e. ation development. Close co-ordination and 
organisations involved ın ırrıg ·rıcally between the GAP MOM team and . ·ıı b promoted specı ı 
consultatıon wı e f d MARA GDOS (extension services). it has been 
GDRS, GDAReF, DS an . and Design Working Group (PDWG) should be 
recommended that a Plannıng f ns as described in detail in 2.7 above. 
formed ta undertake these func ıo ' 
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4.5 On-Farm Water Management 

4.5.1 The Need tor On-Farm Water Management 

The efficient use of irrigation water and the effective handling of drainage 
water at the farm level are an essential part of good MOM practices, and an 
important element in the overall strategy of water saving in the Region. 

As an integral part of the day-to-day management and operation of the 
proposed Pilot Areas, it is therefore essential that farmers are introduced and 
trained in the use of improved farming or agricultural practices that will lead to 
improved water use efficiency. 

Some of these measures will be relatively simple and can be implemented 
quickly by the farmers themselves. Others will require small modifıcations to 
infrastructure and will therefore lake some time to introduce. others will 
require the (local) manufacture or procurement of appropriate equipment, 
which again will require time to implement. 

4.5.2 lmproved Water Management Methods 

Ali of these measures 
ramme for the study. 
most importantly, lead 
them on their farms 

should be seen as part of the overall training prog
lrrigation technicians, subject matter specialists, and, 
farmers must have these practices demonstrated to 

These measures can be categorised into five broad types, ali aimed at 
promoting water savings, as follows: 

(a) Water Demands 

farmers should be trained in the concepts of crop water req
uırements; 

a number of selected, receptive lead farmers should be encour
~ged to have simple raın gauges set on their farms and trained 
ın the concept of keeping water budgets; 

farmers ~hould be trained in the concepts of irrigation schedul
ın~, leadıng t~ ~ppreciati~n of the relatıonship between applic
at~on depth, tımıng and yıelds. Tensiometers could be used tor 
thıs purpose. 

(b) Water Distribution 

pre-cast co~crete flow measurement structures should be set 
~p on ali Pılot Area tertiaries. Simple gauge staffs should be 
ınstalied, except !hat two tertiaries per area should have 

F20 



SECTION F 

autographic recorders installed. Two hand held flow meters 
would be provided tor each pilot area, 

a limıted number of canalets would be modified and equipped 
with sıde slide gates, or bottom outıet valves, to improve water 
abstractıon efficiency; 

at least one Water User Group in each Pilot Area would be 
encouraged to provide a limited area of land (0.25 ha) on 
which to construct a Night Storage Reservoir (NSR). 

(c) Water Management on the Farm 

Measures to be introduced to improve surface irrigation practices 
include those listed below. 

improved header ditches including alignments, alternative 
construction techniques and materials and use of intermediate 
ditches; 

improved furrow forming equipment; 

use of alternative furrow shapes; 

portable stop-offs and portable flow measurement equipment 
for the farm level; 

use of multiple small syphons; 

lay flat tubing far headers, 

gated pipe techniques; 

cut-back furrow irrigation techniques, and 

tail ponds far drainage water collection and re-use. 

Pressurised irrigation methods should be introduced wherever possible 
in terms of physical and social suitability, as follows: 

conventional hand-moved multi-sprinkler systems; 

low pressure and low application rate multi-sprinkler systems, 
particularly for night irrigation (avoidance of lateral moves 
during darkness), and 

drip irrigation for row and tree crops. 
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(d) Drainage Measures 

These should include: 

completion of ıand grading (coordinated with GDRS) and 
effective land preparation techniques; 

effects of regular ploughing on land grades and hence water 
distribution and drainage; 

construction of secure outlets to tertiary drains; 

construction of inlet structures at end of canalets; 

re-use of drainage water through collection ponds and pump
ing. 

4.5.3 Trials and Monitoring 

farmers should be actively involved in trials of water use effic
iency fer furrows of different alignments, shapes, lengths and 
slopes under different soil conditions; 

the use of open ended and closed ended furrows should be 
promoted in appropriate conditions, and 

the projeci should actively monitor soil moisture and hydraulic 
conductivity at a selected number of locations, or grouped 
fields 

Further details can be found in Appendix A of Pilot Areas Development. 

Agency Coordination would be achieved fer these measure as described in 
4.4 4 . 
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5 TRAINING PROGRAMME 

5.1 Traln lng Courses 

The methodology used to identify the training needs of the various target 
groups has been described in Section B, 6.10. The training programmes pro
posed for 1994 is related directly to the needs of the Pilot Areas. 

Based on a comprehensıve training needs analysis, reported in the 
consultant's report Proposals for Tralning (Halcrow, 1994), training on 
various aspects of ımplementing the MOM Model is required for four cat
egories · management, operating and maintenance staff, farmers and trainers. 
The subjects to be included fer each category are as follows: 

Category 1 Management 

This group includes senior and middle level managers from GAP RDA, DSI, 
GDRS, GDOS, and GDARef who need an understanding of the overall projeci 
and the roles and responsibilities. Middle level managers will need to have a 
good practical knowledge of management techniques and tools for effective 
coordination effectively with counterparts in other organisations. A series of 5 
courses will be held to provide this training. 

Category 2 Operation and Maintenance 

in this category DSI O&M personnel will be trained in methods of operating 
primary and secondary delivery systems serving the demonstration areas (both 
new and existing irrigation schemes). Staff to be trained in this category will be 
O&M Engineers, Projeci Planners and Designers , O&M 
Technicians/Watermasters and Gatekeepers, and the training will be 
undertaken in six courses at three different levels. 

Category 3 Water Users 

This category covers people mest closely involved with establishing water user 
groups in Pilot Areas: Group Formation Organisers (GFOs), WUG Water 
Foremen, selected farmers, and WUG Committee Members. 

The training tor GFOs will cover an introduction to the GAP MOM projeci, rural 
sociology, extension methodology, introduction to irrigation, roles of WUGs and 
principles of formation. This will be given in a 10-day induction training course 
supplemented by regular in-service training on a monthly/quarterly basis. 

When WUGs are forrned, training will be given to WUG Committee Members 
in organisational subjects necessary fer the successful management and 
running of a water user group. Four short courses will be held for committee 
members, commencing with the fırst WUGs to be formed. 

F23 



SECTION F ----------------------- - ------------

lrrigation farmers and water Foremen wili be trained. in efficient water use ~nd 
maintenance and other related activitıes through sıx short courses coverıng 
each Pilot Area. ıt is expected that the selected lead farmers wili impart the 
knowledge gained to other farmers. This will be supplemented by inputs from 
MARA GDOS Viliage Group Technicians and SMSs through !he normal 
extension system. More general infonmation wili also be provided to farmers 
using television, radio and video media. 

Category 4 Trainers 

The training for trainers course wili given for training coordinators, extension 
staff (SMSs and VGTs), and course lecturers from various organisations. Four 
such short courses wili be held for those most closely involved with the Pilot 
Areas, and the training coordinators from the various departments. 

Training courses are recommended for 17 groups in 1994, amounting to about 
270 persons. 11 different courses are suggested, some of which will be 
repeated several times. The proposed courses are listed in Table F 5.1. Dates 
and venues have been provisionaliy suggested for ali of the courses planned. 
An intensive programme is necessary, ta ensure the training matches the 
proposed timescale for the Pilot Areas. it is necessary to start the t raining 
courses in April 1994 and continue each week until the end of the year, whilst 
avoiding the harvesting and vacation months of July and August. Some 
rescheduling may be necessary if !here are delays in establishing the Pilot 
Areas, the formation of WUGs or the commissioning of irrigation system works. 
The tentative timetable for 1994 is given in Figure F5.1. 

5.2 lmplementation Arrangements 

The proposed training programme should be coordinated, managed and 
financed by GAP RDA, to ensure control and long-term sustainability The 
Trainıng Coordinator recently appoınted by GAP RDA should manage the impl
ementation and evaluatıon of the training programme with the support and 
assistance of the consultant. 

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

The Training Coordin.ator should establish a system of training administration 
to ensure !hat ali actıons related ta each training course are carried out at the 
required times and !hat the relevant records are maintained. Further details are 
given in the Proposals for Tra ining report. 

Some special equipment will be required for the courses, particularly for 
practical training in flow measurement and soil testing. A number of special 
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training videos are also recommended to extend the series already available 
under the YAYÇ EP Projeci. The demonstration of different irrigation 
techniques in the Pilot Areas will serve to give practical and technical back-up 
to the training and videos. 

TABLE FS.1 PROPOSED TRAINING COURSES 

Target Group Course Title Duration Event 
d ays sin 

1994 
No. 

CATEGORY 1: 

MANAGEMENT 

Senior Managers Management Seminars on selected topics 1 4 

Middle Managers Projeci Workshop 3 1 

CATEGORY 2: 
O&M STAFF 

O&M Engineers, Planners, lntroduction to the GAP MOM Projeci 2 2 
Designers, Agronomists, ete 

O&M Engineers Water Management for the GAP lrrigation 5 2 
Canal System 

O&M Technicians Operating the GAP lrrigation Canal 3 2 
Watermasters, Gatekeepers System 

CATEGORY 3: 
WATER USERS 

Group Forrnation Organisers Establishing Water User Groups 10 1 

WUG Water Foremen, On-farrn Water Management 3 6 
Lead Farrners 

WUG Committee Members Management of Water User Groups 2 4 

Category 4: 
TRAINERS 

Training Coordinators Training Coordination Seminar 2 1 

Trainers and Lecturers Communication Skills Workshop 2 1 

Extension Agents lrrigation Workshop for Extension Agents 2 2 
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APRIL MAY JUNE SEPTEMBER OCTOBER NOVEMBER DECEMBER 
1 Fri 1 Sun 1 We? OM02/01 1 Thu 1 Sat 1 Tue WU02/03 1 Thu WU03/05 

2 Sat 2 Mon 2 Tlıu OM02/01 2 Frl 2 Sun 2 Wod WU02/03 2 Fri wun..- D 
3 Sun 3 Tue 3 Fri OM02/01 3 Sat 3 Mon 3 Thu WUCXW3 3 Sat O&M Course5 

4 Mon 4 Wod 4 Sat 4 Sun 4 Tuo 4 Fri wu 03/03 4 Sun 
6 Tue TT01/01 6 Thu 6 Sun 5 Mon 6 Wod 6 Sat 6 Mon wu 112/06 
6 Wed TT01/01 6 Frl 6 Mon 6 Tuo 6 Thu 6 Sun 6 Tue WU02/08 
7 Thu MSOunt, 7 Sat 7 Tue 7 Wed 7 Fri 7 Mon OM02/02 7 Wed WU02106 D 
e rrı 8 Sun 8 Wed OMOJ/01 8 Thu 8 Sol 8 Tuo OM 02/02 8 Thu wu~ TT Courses 
9 Sot 9 Mon 9 Thu OM03/01 9 Fri 9 Sun 9 Wod OM 02102 9 Fri Wll"""'°' 

10 Sun 10 Tuo 10 Fri OM 03/01 10 Sat 10 Mon WU02/01 10 Thu OM 02/02 10 Sat 

11 Mon OM 01t0·1 11 Wed 11 s~ı 11 Sun 11 Tue wıı mııı1 11 Frl OM02102 11 Sun 

12 Tue OM01/01 12 Thu 12 Sun 12 Mon 12 Wed WU02/01 12 Sat 12 Mon 1 MS Courses 

13 Wed 13 Frl 13 Mon 
.13 

Tuo 13 Thu WUO:Wf 13 Sun 13 Tuo 

14 Thu TT 02101 14 Sat 14 Tue 14 Wed 14 Fri wumıoı 14 Mon OM 03/02 14 We<l 
15 Frl TT02/0I 16 Sun 16 Wed 16 Thıı 15 Sal 16 Tuo OM 03/02 16 Thu D 
16 Sol 16 Mon 16 .T''!' 16 Fıl 16 Sun 16 Wod OM 03/02 16 Frı WU Courscs 

17 Sun 17 Tue 17 Frı 17 Sal 17 Mon WU02/02 17 Thu -~ 17 Sal 

~ 1.9_ -~on 1U Wod 18 .. snt 18 Sun 18 Tuo WU02/0'2 18 Fri 18 Sun 
O> 19 Tuo 19 Thu 19 Sun 19 Mon 19 Wod WU n~HY> 19 Sol 19 Mon 

20 Wed WU01/01 20 Fri 20 Mon TT 00/02 20 Tuo 20 Thu WU03/02 20 Sun 20 Tuc 

21 Thu WU01/01 21 Sat 21 Tue nn31112 21 Wed 21 Fri WUMIM 21 Mon WU02/04 21 Wcd 

22 Fri WU01/01 22 Sun 22 Wed 22 Thu 22 Sat 22 Tue WU0'2/04 22 Thu 

23 Sal 23 Mon 23 Thu 23 Fri 23 Sun 23 Wed WU02104 23 Fri 

24 Sun 24 Tue 24 Frı 24 Sat 24 Mon 24 Thu WU03/04 24 Sal 

2~ _Mon wuoııoı 25 Wod 25 Sat 26 Sun 26 Tuo 25 Fri wumııw 25 Sun 
26 Tuo WU01/0I 26 Thu TTOSI01 26 Sun 26 Mon 26 Wod OM 01/02 26 Sol 26 Mon 
27 Wed wuoııoı 27 Frl TTM/111 27 Mon 27 Tue 27 Thu OM 01/02 27 Sun 27 Tuo 
28 Thu WU01IOI 28 Sol 28 Tuo 28 Wed 20 Fri 20 Mon wu02ınr. 28 Wod 
29 Frl wu01ıo1 29 Sun 29 Wed 29 Thu 29 Sol 29 Tuo WU02/05 29 Thu 
30 Sırt 30 Mon OM02101 30 Thu 30 Fn 30 Sun 30 Wed wurn,..... 30 Fri 

31 Tue OM02101 31 Mon WU02/03 31 Sal 
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6 PREPARATION OF MOM MANUALS 

6.1 Management, Operation and Maintenance Manuals 

To assist staff and farmers involved with the introduction of the model in Pilot 
Areas and related training programmes, a series of Management, Operation 
and Maintenance manuals will be compiled by the consultants. 

Separate versions of these manuals will be produced to cover the 
requirements of DSİ , the lrrigation Authority and Water User Groups. 

in the case of the WUGs the manuals will be in general guideline form only as 
the basis of the group formation process is that the groups should develop 
their own specifıc operating rules. 

The manuals will contain, in addition to procedures and instructions relating to 
specifıc tasks and activities in the Pilot Areas, an outline of principles and 
policies underlying the development of the GAP MOM model. in particular the 
co-ordination of the whole range of activities undertaken by agencies which 
comprise the overall model will be explained. The general approach for the 
production of manuals issued by the lnternational Commission on lrrigation 
and Drainage (ICID, 1989) will be followed. 

The general headings of the main sections of the manuals are: 

(a) Organisation and Management 

in this section the overall MOM model will be explained together with the 
project policies, functions and responsibilities of each entity, organisational 
structures and the institutional arrangements for co-ordination between 
agencies. 

This section will alsa include reference ta the various administrative 
procedures required to support the management model and allow it ta function. 
This includes matters such as management information systems, personnel 
functions and responsibilities, stores procurement and control, financial 
procedures and administrative support procedures. 

(b) Project Description 

This section will describe the overall water resources and supply facilities of 
the GAP region together with detailed description of the sources, conveyance 
and delivery canals and associated infrastructure supplying each Pilot Area. 

(c) System Operation Arrangements 

This section will describe the nature of the overall irrigation supply procedures 
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th h the primary and secondary canals into the 
from source headworks, roug . d h d ı· 

·rı ıes that apply tor ordenng an sc e u ıng water, tertiary system The specı ıc ru 
. · d ı· tıow measurement and control, measures to canal operatıon and e ıvery, . · d Th 

. . . 1 d ergency procedures wıll be outltne e range of 
mınımıse water oss an em . 

· d t b collected such as water flows, deltvery volumes and operatıonal ata o e 
areas supplied, will be detailed. 

(d) Maintenance Procedures 

This section will cover maintenance policy, planning and programming 
arrangements as well as providing specifıc advice and guidance on the 
maintenance needs and techniques tor the main components of the water 
supply and drainage systems. 

The polıcy aspects of maıntenance include development of strategies which 
aim to ensure that the system meets all service needs and the need for 
rehabilitation is deferred until assets have reached their planned lifespan. This 
approach involves systematic planning, setting of priorities, achievement of a 
balance between immediate works and preventative maintenance needs and 
fınancial planning to fund the works at an adequate level. 

The maintenance manuals wıll also contain description of the planning, costıng 
and scheduling of maıntenance works on a seasonal basis. Detailed works 
schedules tor the annual maintenance of each scheme should include matters 
such as description and type of work, timetable of works, resource 
requirements and liaison arrangements with operations staff, customers and 
other agencies. 

6.2 Cropping Techniques Manual 

Agricultural research on fıeld crops is beıng carried out on various fıeld crops 
by several institutions ın the region These are the Eastem Anato!ia Research 
lnstitute in Diyarbakır, the Agricultural Research lnstitute in Akçakale, the 
GDRS Research lnstitute in Şanlıurfa and the Çukurova Research Farın a: 
Koruklu. 

The re~earch results publıshed by these institutes have been examined to 
as~ertaın ~he agronomic inputs needed tor each of 45 crops to achieve 
optımum yıelds under the agronomic conditions in the northern and southem 
zones . of the GAP region. The main objective of this study is to assist 
extensıon specialists to prepare their training material. 

:~e agronomic inputs required for each crop have been determined in tenns 

seedbed preparation 
recommended varieties 
seeding date 
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seeding depth 
row spacing 
N rate at seeding time 
P rate at seeding time 
Possible fertiliser combinations at seeding time 
N rate and dates for broadcasting 
Possible P fertilisers far broadcasting 
Harvest date 
Yield level 
By-product level 

As part of the same study, the water requirements of each crop have been 
determined, expressed as mm/10 days, using the method set aut in the FAO 
publication "Guidelines for Cropwat" (FAO, 1991 ). 

After the results of this study are confırmed with the researchers they will be 
used to compile a manual far use by extension specialists. 

6.3 Monitoring and Evaluation Manual 

A Monitoring and Evaluation manual will be prepared describing the system in 
detail. This will be undertaken as a joint exercise with the Monitoring Offıcer 

appointed by the GAP RDA. A proforma quarterly report layout will be 
prepared and the information required will be obtained from the pilot study 
areas. This will identify the dala availability, collection and acquisition 
procedures, data handling requirements and the reporting procedures. A 
survey design for the impact monitoring surveys will be prepared and fıeld 

tested, and a data entry system, tabulation layout and report outline prepared. 
The M&E manual should be completed in May 1994. 

6.4 On-Farm Water Management Guidelines 

Following investigations into improved on-farm water management, outlined in 
Chapter 5, a set of guidelines far irrigation scheduling will be prepared for use 
by farmers and extension staff. 

These guidelines will be prepared far the range of crops, soil conditions and 
irrigation methods used throughout the region. Matters ta be covered would 
include: 

Determination of unit stream sizes and irrigation duration. This could 
be in the form of a set of fıxed rules for farmers to adopt a particular 
water depth for each application. 

Prepare a schedule of irrigation intervals (e.g. 7,10 or 12 days) so !hat 
the fıxed application depths can be applied on different days to match 
the seasonal variation in crop water demands. 
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7 

7.1 

MONITORING AND EVALUATION OF PERFORMANCE 

lntroduction 

. · the monitoring and evaluation requirements 
Thıs chapter summanses . . . . 

· d f th identification phase. Monıtonng of the pılot studıes envısaged at the en o e . . 
is a fundamental component of the GAP MOM stu~y, _and ıs the pr'.mary 
objective of the third phase of the projeci. The mo~ıtorı~g system wıll be 
described in greater detail in the M&E Manual, whıch ıs expected to be 
prepared by May 1994. 

7.2 Objectives of the Monitoring Programme 

Monitoring and evaluation of the GAP MOM study has two key objectives: 

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

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

lf a benefıciary led, market driven MOM model is adopted in the GAP region 
the availability of information from GOT agencies will be reduced. lnformation 
to allow development to be controlled, implementation problems to be identifıed 
and controlled and future developments to be planned will need to come from 
well directed monitoring operations 

The lessons leamt during the development of an effective M&E system in the 
pilot sludy areas will form the basis of the M&E approach which can be applied 
to the GAP region . 

7.3 Design of the Monitoring and Evaluation System 

7.3.1 Overview 

The M&E system will have two main components, a Management lnformation 
System (MiS) and an lmpact Monitoring System (IMS). 

The MiS will monitor the progress of implementation of the planned activities of 
the ~AP MOM study, and should provide management with the ınformation 
requıred to: 

oversee progress, ensure that planned inputs are available when 
required, that work schedules 
obtained; and are achieved and targeted outpuls 
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identify problems at an early stage and take steps to resolve them. 

The GAP MOM study involves several agencies in a complex task, so the 
monitoring of their activities will play a crucial role in ensuring the projeci 
achieves its objectives. 

The lmpact Monitoring System wi ll make use of the outputs of the MiS, and 
will collect additional information which allows the causes of the events 
observed to identified, and the impact of the changes made to be evaluated. 
This will be achieved by field surveys of the participants of the pilot studies to 
establish agricultural (and water utilisation) knowledge, attitudes and practices, 
the activities of the Water Users Groups, the effectiveness of farmer training 
services, impact on cropping systerris, inceme and employment effects. 
Studies will also be undertaken to monitor drainage and salinisation 
development, health effects and environmental effects. 

7.3.2 Management lnformation System 

The MiS will collect and organise data on water distribution, on farm water 
utilisation, the development of Water Users Groups, farmer services and 
training. These will be reported on a quarterly basis. The MiS will be based on 
key indicators identified as suitable fer measuring the progress made and 
impacts of the projeci. The development of the water distribution system will be 
monitored, including specifically new construction and facilities required to 
operate the pilot study areas. Water delivery and flow measurements will be 
collected in some detail during the pilot studies. Meterological data fer the pilot 
study areas will also be collected. 

Oata on the development of the water distribution arrangements, dispute 
settlement, water management and water charges in the pilot study areas will 
be collected regularly. 

Jrrigated crop area data will be obtained from DSI and MARA staff. The 
development of Water Users Groups will be monıtored by the Group 
Formation staff. WUG activity will also be reported. The performance of the 
farmer service operations will be monitored. Farmer training activities will be 
monitored through training reports and reports of extension statf activity. 

7.3.3 Jmpact Monitoring System 

The IMS will collect information on the etfectiveness of the Water Users 
Groups, farmer training services, impact on cropping systems, inceme and 
employment effects, drainage and salinisation development, health effects and 
environmental effects. These will be reported in survey reports and impact 

evaluation reports. 

The impact of the pilot study will, to a large extent, depend on progress with 
WUG formation. in addition to MiS data on group formation and activity 
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W·ııı be undertaken to establish attitudes, perceptions periodic field surveys 
and sustainablility. 

The etfectiveness of the farmer training services tor both crop developme~t 
· · · t ·ıı be estimated by annual surveys of farmers ın and ırngatıon rnanagemen wı . 

the pilot areas to assess the existing knowledge of the farmers of the pract~ces 
recommended, whether the practices are adopted, and reasons fo~ practıces 

not being adopted. These surveys are eften called Knowledge, Attıtudes and 
Practice (KAP) surveys. 

The impact on crop production will be assessed by using dala collected by_ the 
KAP surveys to identify the cropping systems and crop management practıces 

adopted. in addition data on crop area and the use of inputs by farmers in the 
pilot areas will be estimated. These data will be used to construct crop budget 
and estimates of economic retums. 

Annual household surveys will determine the major sources of household 
inceme within the pilot areas, and will collect simple household inventory dala 
to identify changes in wealth, and therefore income. 

The impact on drainage will be estimated by field observations of water tables 
in and around the pilot areas, collected by DSJ. Salinisation effects within the 
pilot areas will be estimated by direct field observations and using the water 
quality dala collected by DSI. 

Environrnental health effects are described in detail in Technical Discussion 
Paper 17 Envıronmental Health, (Halcrow 1994), which identifies the main 
disease problems The major rısks are (i) a malaria epidemic, though other 
diseases may become important, and (ii) the spread of disease as a resul! of 
labour migration. A disease and vector monitoring unit under MOH wıll be 
required at the GAP regional Jevel. 

it will not be possible to undertake impact monitoring studies of all the potential 
envıronmentaı ımpacts . A regıonaı envıronmental ımpact assessment ıs beıng 
undertaken by GAP and the MOE, which is due to be completed in 1996. The 
monitoring requirements are, in practice, those required to evaluate the 
performance of the MOM models in the pilot areas, and the dala collection 
details are described above. The specific items identified are the performance 
of the irrigation system, based on special studies and records of reservoir 
operations _and water releases; water flows, irrigation system and drainage 
system maıntenance , groundwater utilisation, water table levels and water 
quality_; on farm water utilisation, water charging, reuse of drainage water, use 
of ~gnc~lturaı ~hemicals, irrigation systems, and weeds, pests and diseases, 
whıch wıll be ıncluded in the KAP surveys; and, crop areas and soil loss studies. 
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7.4 Sources of Data 

7.4. 1 Overview 

To the extent possible the M&E system will rely on existing data collection. 
Data for lhe M&E system will be obtained from four main sources, described 
below. 

7.4.2 Secondary Dala 

The main source of data will be the DSI , which will include groundwater level 
observations, salinity records, reservoir operations, water releases and water 
pumping. The DSJ seasonal crop census is undertaken using a sample survey 
approach on every scheme under DSI control. Dala on area and production 
are collected by farmer recall. 

The GDRS will provide dala on construction of fıeld works, land grading and 
road development. GDRS staff provide monthly progress reports on 
construction. GDARef will provide dala on land consolidation. 

Crop area and production dala at a village level will be utilised, as collected by 
MARA by recall from the Muhtar, on an annual basis. 

Other relevant dala will be obtained from the Agricultural Bank and the State 
Jnstitute of Statistics. Data from population census, agricultural census and 
village surveys will be utilised. 

7.4.3 Socio-economic Survey 

A socio-economic survey was conducted by GAP MOM in 1993 and is 
reported in Technical Discussion Paper 19 Socio-Economic Studies (Halcrow 
1993). The pilot study villages were ıncluded in the sample, and !his survey will 
provide baseline dala. 

7.4.4 Dala Collected By The Pilot Study 

Data will be collected directly in the fıeld by GAP MOM project staff and staff 
of cooperating agencies. These wm include water flow measurements, 
progress and activity of the WUG formation process, progress with physical 
completion of structures and special studies. These dala will be incorporated 

into the MiS where required. 

7.4.5 Evaluation Surveys 

Jm pact evaluation dala will be collected through annual sample surveys of 
farmers and Water Users Groups. The main survey will be the KAP survey, 
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although it may alsa be necessary to collect crop area and production data. 

7.5 Preparation of the M&E Manual 

A M&E manual will be prepared describing the system in detail. This will be 
undertaken as a joint exercise with the Monitoring Officer appointed by the 
GAP RDA. A proforma quarterly report layout will be prepared. A survey 
design tor the impact monitoring surveys will be prepared and fıeld tested, and 
a data entry system, tabulation layout and report outline prepared. The M&E 
manual should be completed in May 1994. 

7.6 Work Programme and Timetable 

The M&E manual will be prepared between March and May 1994. The 
implementation of the pilot studies will be under way by June 1994 and !he 
MiS should be established from that date, and Quarterly Reports will produced. 
Training for !he Monitoring Officer (MO) will be undertaken in conjunction with 
!he preparation of !he M&E Manual, and during subsequent visits of the MES. 

Field surveys will be required each year to collect impact evaluation 
information from farmers and WUGs. Field work should be undertaken in 
October, followed by dala 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. 

7.7 Staffing and Support Requirements 

The MES will provide inputs of thirty days each in February 1995, February 
1996 and December 1996. An additional input of about 40 days in September 
1994 is recommended. 

The MO and alternate appointed by GAP RDA can be expected to be fully 
employed on the MiS and IMS at least up to February 1995 Survey staff will 

f
be requıre~ to carry out the impact evaluation surveys in the. pilot study areas 
or about sıx weeks each year. 
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8 IMPLEMENTATION PROGRAMME 

8.1 lnstitutional Arrangements 

8.1. 1 1 ntroduction 

The various aspects of the management model will be introduced progressively 
in accordance with the rate of commissioning of supply works, the rate of 
establishment of Water User Groups and the availability of new legislation 
required to create an lrrigation Authority. 

The steps required to develop and implement the institutional framework are 
set out in Chapter 1. Some of these steps can proceed concurrentıy . such as 
the planning and development of WUGs, training programmes and initiation of 
legislation procedures. The WUGs will be introduced progressively in 
accordance with the group formation process to match the completion of 
supply works. The transfer of management responsibility to a newly created 
lrrigation Authority will be a phased process requiring transitional arrangements 
from DSİ to the new agency. 

Figure F8.1 shows the activities required by the GAP MOM Study to implement 
and monitor the model over the remainder of the consultancy. The activities 
are shown in the form of a time based activity chart covering preparation of 
manuals, institutional arrangements, WUG formation, Pilot Area development, 
training, monitoring and evaluation and reporting. 

8.1.2 Transitional Arrangements 

Following adoption of the model the preliminary steps lor developing suitable 
legal mechanisms will begin and these are outlined in 8.2. Planning should be 
on the premise that as each new scheme is brought into operation it is to 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. 

it is expected to be at least 4 to 5 years before the procedural steps are 
fınalised and it becomes economically practicable for an lrrigation Authority to 
begin operation as a separate entity. in the inlerim period it will be nec~~sary 
for DSİ to manage the primary and secondary canals._ Approprıate transıtıonal 

ements will be developed to provide for DSI fırstly to manage the 
ar~ng nd secondary systems on behalf of the future lrrigation Authority and 
prımary a b ·d d f · th t ·t· 1 then transfer them to it. The matters to e provı e or ın e ransı ıona 

arrangements include: 
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FIGURE F8.1 : GAP MOM PROJECT ACTIVITY CHART PHASES 2 AND 3 
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Organisational structure and staffing Jevels based on future needs. 
Staff engaged in operations that wili be later transferred to an IA 
should be organised in units separate from general DSİ activities. 

Funding arrangements. 

~e~enue collection procedures. From the outset ali matters concerning 
bıllıng and collection of water charges for bulk supplies to WUGs 
should be handled by DSİ . 

Administrative procedures. 

Planı, vehicle and equipment stocks. 

Office facilities. 

Liaison arrangements with WUGs including level of service 
agreements. 

Tımetable for progressive transfer of activities, staff, assets and 
facilities to the IA. 

Staff communications. 

The restructuring of public organisations into more efficient, cost effective 
bodies which are responsive to customer needs is a worldwide trend and the 
experience of other countries is of relevance. lf the process is to be 
successfuliy achieved it must have support and commitment by Government, 
customers and agency staff at ali levels. lssues of staff morale and concerns 
about future job prospects must be addressed positively from the outset. 
Regular communication with staff and direct involvement of staff at ali levels in 
developing working arrangements are important factors in transition to a new 

organ ısation . 

Jt is probable that the overall future staffing requirements of the lrrigation 
Authority will be lower than for DSİ to perform the same activities. in order to 
avoid the possibility of numbers of redundant staff in future it is imperative that 
staffing numbers for the lrrigation Authority be determined on a future needs 
basis and not on past DSİ staffing po1icies in other regions. in !his regard, as 
the GAP development is new and there are relatively few existing O&M staff, 
there is the opportunity to develop an appropriate staffing structure from the 
outset. With this approach any future staff redundancy problems should be 
minimised and capable of managing through normal attrition (retirements and 

resignation). 

A small workıng group, of about fıve persons'. .should be convened d~ring e~rly 

1995 
to commence development of the transıtıonal arrangements. Thıs workıng 
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d b GAP RDA with inputs from DSI and !he 

group would be convene Y nd lnstitutional and Organisation Specialisl 
consultant Deputy Team Manager a 

8.2 Amendments to Legal Framework 

The main legislation changes needed to implement !he management model 

are: 

New legislation ıo provide tor establishment of an lrrigation Authority !o 
· ry and secondary canals as an autonomous publıc manage prıma 

sector agency. 

Legislation to create the GAP Co-ordination and Advisory Council on 

lrrigation Development. 

Amendment of the DSİ establishment law to enable it to transfer 
ownership of canals and related works to Water User Groups and an 
lrrigation Authority. 

Other legislation to provide tor full cost recovery and strengthened 
revenue collection procedures by ali agencies. 

The process of making such new legislation should be initiated at an early date 
to allow adequate time tor consultation with all interested organisations. The 
steps involved are set out below with an indication of the time requirements: 

Prepare outline of requirements of new legislation (3 months}. 

Discuss draft legislation with government agencies and interested 
private sector bodies, seeking their comments, suggestions and broad 
agreement to the proposal (6 months). 

Submit proposed law to Council of Ministers seeking approval to 
proceed with an application tor Pa ·ıiamentary approval (6 months). 

Submission for Parliamentary debate and approval (3 months). 

Presidential signature and bringing into ıaw (1 month). 

These are mi~imum likely. times so that an elapsed period of up to two years 
could ~e r~quıred to fınalıse the legislative steps. Responsibility tor initiating 
!he legıslatıon should be laken by GAP RDA in consultation with DSİ and 
GDRS .. The ~o-~sultants would alsa provide assistance especially tor 
developıng !he ınıtıal draft law and in the consultation process. 

8.3 Establishment of Pilot Areas 

The establishment of Pilot Areas and 
processes leading to the tormation of 
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WUGs in these Areas is planned to commence in April 1994 and continue for 
at least two years. 

The proposals tor development of the Pilot Areas including implementation of 
both agricultural and engineering measures tor improved water handling is also 
planned to commence in April 1994. This programme will be influenced 
significantly by the completion of necessary infrastructure works including 
rehabilitation. 

8.4 Training Programme 

The training programme is geared to the requirements of the Pilot Areas and 
WUG formation. Preliminary planning has been completed and training 
programmes are scheduled to commence in April 1994. 

8.5 Preparation of MOM Manuals 

Preparation of manuals covering management, operation and maintenance, 
cropping techniques and monitoring and evaluation procedures has 
commenced and will be completed by May 1995. 

8.6 Monitoring and Evaluation Programme 

The detailed impact monitoring programme will be prepared in the period 
March to May 1994 and implemented by annual fıeld surveys undertake in the 
post harvest period each year and !hen evaluated. The management 
information system providing information on a range of physical factors from 
agency sources will be reported quarterly. 

8.7 Consultancy Programme 

Opportunity has been taken at this stage to review the consultancy inputs 
during the lmplemetation, Monitoring and Evaluation phases of the Study 
based on the activity chart shown Figure F8.1. The proposed modifıed inputs 
are shown on Figure F8.2A & B. 
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9.1 

9.1.1 

PROJECT RESOURCE AND FINANCIAL REQUIREMENTS 

Manpower Resource Requirements 

Pilot Area Development 

Staffing requirements to implement the proposed engineering and agricultural 
measures are: 

(a) 

(b) 

(c) 

(d) 

GAP RDA: Pilot Area Development Coordinator. 

GAP MOM consultants: Deputy Team Manager responsible for the 
ongoing development programme. Expatriate staff to comprise a Pilot 
Area Development Engineer and an On-Farm Water Management 
Specialist tor 12 months each. These inputs would be partly offset by 
re-arrangement of !he initially planned inputs. 

DSİ and GDRS to nominate one staff member !o the PDWG from each 
regional directorate involved in !he Pilot Areas. 

MARA to provide an officer from the extension department in each 
provincial directorate and one from GDARef to the PDWG. 

9.1.2 Water User Group Formation Process 

The following staff are required to implement !he group formation process in 
Pilot Areas: 

(a) GAP RDA: Appointment of six Group Formation Organisers far a 24 
month period. 

(b) GAP MOM consultants: A Group Formation Co-ordinator tor 24 months 
and a Group Formation Adviser for 4 months. 

{c) MARA to provide an officer from the extension services department of 
each provincial directorate to assist monitoring the formation process. 

9.1.3 Monitoring and Evaluation 

The M&E staffing needs are as follows: 

(a) GAP RDA: Two Monitoring Officers to be full time for the fırst 12 
months of implementation. The nature of !his involvement to be 
reviewed early in 1995. Five fıeld staff are required for six weeks each 
year for three years to carry out impact evaluation surveys. 

(b) GAP MOM consultants: An input of 1.5 months is proposed far the 
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---------------------------------
consultant's expatriate M .t . 
Sepember/Octo . onı o~ıng and Evaluation Specialist in 
i . ~er 1994 ın addıtıon to previously planned inputs. This 
:ı ~~ lh_aı hıs guıda~ce is available to !he GAP RDA Monitoring Officers 

e tıme of plannıng the fırst impact monitoring survey. 

9.1.4 Legislation 

A further one month (part time) input is foreseen by the consultant's legal 
specıalıst during the development of draft proposals tor legislalion in the period 
may to July 1994. 

9.1.5 Training 

Mest ~f the lraining will be undertaken by !he consultants and existing MARA 
extensıon staff (SMSs and VGTs). The specifıc staffing implicalions are: 

(a) GAP RDA. Nomination of a Training Co-ordinator. 

(b) GAP MOM consultants: Training inputs to be provided by ıocal and 
expatriate staff within planned inputs. 

(c) An estimated 32 days of external lecturers is planned to assist in the 
1994 training programme. 

9.2 Physical Resource Requirements 

The major requirement for additional physical resources is in respect of the 
agricultural and engineering measures proposed tor !he Pilot Areas 
development programme. These requirements are detailed in !he report 
(Halcrow, 1994). Equipment needs for this programme includes the following 
items which will need to be purchased or manufactured: 

(a) Agricultural measures: rain gauges. soil moisture equipment, soil 
tensiometer, portable flow meters, layflat tubing, gated pipes, syphons, 
sprinkler and drip irrigalion equipment and drainage pumps. 

(b) Engineering measures: fixed flow measuring equipment, portable flow 

meters 

There is also a requirement tor cônstruction and rehabilitation of supply 
infrastructure and on-farm facilities in order to be able to undertake !he Pilot 
Area Development programme. These works comprise: 

(a) 

(b) 

Agricuıtural measures: slide gates and valves as canalet offtakes, night 
storage facilities, tertiary drain outlets and drainage tail ponds. 

Engineering measures: rehabilitalion and/or completion of supply 
canals in the Pilot Areas and installation of flow measurement facilities. 
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h of six motor cycles for use The other major physical resource is the purc ase 

by the Group Formation Organisers. 

9.3 Financial Requirements 

9.3.1 Pilot Area Development 

The estimated cost of proposals for agricultural a~d e.ngineering. measures .to 
· t and on-farm irrigation ın Pılot Areas ıs as follows. ımprove water managemen 

ltem Agricultural Measures Engineering Measures Total 

US$ (OOOs) US$ (OOOs) US$ (OOOs) 

Consultant Staff - 270 270 

Equipment 515 28 543 

Construction 70 2,365 2,435 

Total 585 2,663 3,248 

9.3.2 Water User Group Formation 

The staff costs are estimated as follows: 

ltem Cost US$ (OOOs) 

Group Formation Adviser 33 

Group Formation Co-ordinator 144 

Group Formation Organlsers 100 

Total 277 

The main additional cost is for purchase and operation of motorcycles for each 
of the GFOs. The capıtal cost ıs estımated at US$9,000 for six motorcycles 
with annual running costs of US$800 per vehi~le, totalling US$4,800. 

9.3.3 Monitoring and Evaluation 

The main cost is associated with !he proposed additional input by the 
consultant's expatriate M&E Specialist. This is estimated at US$ 28,500 based 
on 1.5 months input. 

9.3.4 Legislation 

The estimated additional cost for a one month input by the consultant's Legal 
Specialist to !he development of new legislation is US$ 8,240. 
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9.3.5 Training Programme 

The MOMJV consultant will assist GAP RDA in the coordination and evaluation 
of the training programme and with presentation of the courses. Direct costs of 
running the training programme cover non-recurrent and recurrent items. Non
recurrent costs will arise from the purchase of special training equipment and 
training videos. Recurrent costs arise each time a course is presented, in 
respect of such matters as room hire, refreshments and lunches, training 
manuals, fees for external lecturers and transport tor fıeld trips. 

The total estimated cost tor the 1994 programme is TL 1,600 million (January 
1994 costs), as detailed in the report (Halcrow, 1994) and summarised as 
follows: 

(a) Non-recurrent Costs 

Special training equipment TL 200 million 

Training videos TL 600 

Total Non-recurrent costs TL 800 

(b) Recurrent Costs 1994 for 26 courses TL 800 

(c) Total Costs (1994) TL 1600 million 

F45 



SECTION F 

REFERENCES 

FAO, 1991 , Manual and Guidelines tor CROPWAT. 

Halcrow-Dolsar-RWC JV, 1993, "Drainage Requirements", Technical Discussion Paper 

No 11. 

Halcrow-Dolsar-RWC JV, 1993, "Environmental Health", Technical Discussion Paper No 

17. 

Halcrow-Dolsar-RWC JV, 1993, "Soil Conservation and Water Quality" Technical 
Discussion Paper No 18. 

Halcrow-Dolsar-RWC JV, 1993, "Socio-economic Studies", Technical Discussion Paper 
No 19. 

Halcrow-Dolsar-RWC JV, 1994, "Potential Environmental lmpact of Large Scale lrrigation 
development in the GAP Region", Technical Discussion Paper No 21. 

Halcrow-Dolsar-RWC JV, 1994, "Pilot Areas Development", Report to GAP RDA. 

Halcrow-Dolsar-RWC JV, 1994, "Proposals far Training", Report to GAP RDA. 

ICID 1989 "Planning the Management, Operation and Maintenance of lrrigation and 
Drainage Systems, A Guide lor the Preparation of Strategies and Manuals". lssued as 
World Bank Technical Paper No 99. 

F46 



APPENDIX 1 

STUDY TERMS OF REFERENCE 



REPUBLIC OF TURKEY 

PRiME MINISTRY 

GAP 

REGIONAL DEVELOPMENT ADMINISTRATION 

MANAGEMENT, OPERATION AND MAINTENANCE OF 

GAP 

IRRIGATION SYSTEMS 

TERMS OF REFERENCE 

JULY, 1992 



CONTENTS 

1. BACKGROUND 

2. WATER RESOURCES DEVELOPMENT 

3 

4 

5 

6 

7 

8 

9. 

TERMINOLOGY 

OBJECTIVES AND SCOPE 

4.1 ldentification 

4 2 lmplementation 

4.3 Monitoring 

PROJECT CRITERIA, CONDITIONS AND CONSTRAINTS 

5.1 General 

5.2 

5.3 

5.4 

The Human Dimension 

Other Considerations 

Conformity and Coordination With Existing Framework 

WORK PLAN 

STUDYTEAM 

GAP-RDA CONTRIBUTION 

ADDITIONAL TERMS 

Page 

3 

5 

5 

6 

6 

6 

6 

8 

10 

11 

11 

17 

20 

20 



1. BACKGROUNO 

2. 

The South-eastern Anat r p · . o ıa roıect (GAP) is the largest and most comprehensive 
regıonal project in Turkey and one of the largest in the world. 

The project implement~tion ( f area re erred to as the Region hereafter) covers 8 

provinces that correspond to 9.2% of the National population (5.2 million) and 9.5% 

ot the total surtace area (74 000 sq. km) of Turkey. 

GAP is an integrated, multi-sectoral regional development projeci and as such, it 

involves development in ali social and economic sectors, including but not limited to 

agriculture industry, infrastructure, health, education, tourism ete., in an integrated 

and co-ordinated manner. 

A master plan study has been carried out to investigate the potentials, resources, 

bottlenecks and problems in regard to the Region's socio-economic development and 

to set the development objectives, goals and strategies both at macro and sectoral 

levels. The GAP Master Plan also established a set of priorities !hat would provide a 

general guidance tor the implementation. 

Currently, agriculture is the dominant economic sector in the Region, claiming 

approximately 40% of the gross regional product, GRP (the same ratio for Turkey is 

below 18%); Manufacturing industries contribute a low 12% to GRP (the national 

share of manufacturing industries from GDP is 25%). 

The population is very dynamic in the Region with a 3.87% annual rate of increase in 

spite of an outward movement from the Region to the larger cities in !he country. 

WATER RESOURCES DEVELOPMENT 

The projeci area is rich in soil and water resources. Euphrates and Tigris Rivers 

h ke Up approximately 28% of the Nation's water supply by river basins. 
altoget er ma 

· lly ·
1
m·gable ıands in the Region correspond to 19% of the national 

The economıca 

Reg·ıon's devel~pment, therefore, is strongly tied to the development of 
total. The 
these two very important resources. 

. . . t ı·aı plans have been made and 13 projeci groups have been 
To utılıze thıs po en 1 • 

. h proı·ect groups, when completed, will include 22 dams, 19 
establıshed. T ese . . . 

t 
d numerous irrigatıon schemes. A total area of 1.7 mıllıon 

hydropower plan s an 

d 
·ıı have been opened to irrigation and a hydroelectric power 

hectares of lan wı 



capacity of approximately 7 500 MW will have been created with an average annual 

generation over 27 billion kilowatt-hours. 

The GAP water resources development projects are in different phases of 

realization. The Karakaya Dam, with a generating capacity of 1 800 MW, has already 

been completed and in ·operation for several years as well as a number of other 

dams and irrigation networks. The biggest structures in the projeci (the embankment 

volume), the Atatürk Dam is nearly complete; !he largest irrigation tunnel system in 

the world , The Şanlıurfa Tunnels have reached a realization rate of 80% and many 

other water resources structures are under construction. 

The planning, design and construction of the storage, conveyance and distribution 

works for such a vast irrigation development program is a major task that !he Turkish 

Govemment (through DSI) is performing with adequate technical skills and fınancial 

means, substantially through the domestic budget. in !his context, a detailed 

investigation on water saving methods and technologies for efficient use of water is 

considered of paramount importance. 

in addition , it is well understood that the achievement of the expected results in the 

shortest period and at maximum level requires not only a sound design and a good 

implementation of the engineering structures but also a suitable policy (strategies, 

procedures and organizational structures) for the Management, Operation and 

Maintenance (M O.M.) of such systems. 

The management of an irrigation system and the design of its structural components 

are intimately interrelated. in many cases structures (headgates, checks, tumouts, 

water measurement devices, ete.) ın an irrigation system design would require or 

mandate a particular type and intensity of management through farmer participation 

and by the agency personnel assigned to operate and maintain the system. Likewise 

!he specifıcation of !he type and intensity of the management (procedures, farmer 

assignment, ete.) that an irrigation system is to utilize, determines the type and 

intensity of infrastructure !hat the system will require. This is to say that there are 

important trade-offs between the structural and management components of an 

irrigation system for given levels of performance. The choice of an appropriate 

management-structural combination, therefore, is an important decision to take and 

!he grounds for making such a decision are many - administrative feasibility, 

economic effıciency, national interest, acceptance by farmers, applicability ete.-
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3 TERMINOLOGY 

11 is important for the ter · 1 f . . . mıno ogy o ırrıgatıon water management to be well 

understood among the many professionals involved in the management of irrigation 

systems. This common understanding enhances the quality of communication, 

whether spoken or written and makes the professional involment more fulfilling and 

the accomplishment of objectives more efficient. 

lrrigation is commonly defined as the science of supplying water to meet crop 

production needs by itself or as a supplement to rainfall. lrrigation is conducted in a 

social environment involving farrners, irrigation operation and maintenance 

personnel, managers of systems, irrigation agencies or departments, farmer 

organizations, irrigators' associations and numerous other individuals and 

institutions. lrrigation takes place in an economic environment where inputs have 

costs and outputs have values attached, investments require payment of principal 

and interest, commodities are grown for urban populations or to eam foreign 

exchange and some resources must be imported to support the national production 

enterprise. lrrigation involves a biological environment where the major output is the 

result of a biological growth process and numerous biological entities have life cycles 

and growth habits that deterrnine the quality and quantity of the product. lrrigation 

ınvolves a physical environment including the soil, water on the earth, as well as in 

the atmospheric processes and the numerous structures that are used to control the 

water. lrrigation requires the application of social, economic, biological and physical 

principles focused on supplying water to grow a crop. 

Ihe jrrjgation system is defined as the entire set of interacting social, economic, 

biological and physical factors, objects and entities from the source of water through 

the conveyances to the farm and the land that is irrigated including the drainage 

network that removes excess water from the boundary of the irrigation service area. 

This definition includes the irrigation agency, its personnel, the farrners and their 

organizations and all of the related institutions serving irrigated agriculture. 

ot 
· d fi ed as the act or art of controlling, conducting or supervising a 

Manageme_ ıs e ın . 
. f db k to allow the improvement of perforrnance. it ıncludes the rules 

process wıth ee ac . 

h t used to guide the control of the process. Management ıs 
and procedures t a are . . . 

1 1 in the production system, from the decısıon makıng 
practiced at many eve s . 

. ı· f water among various and eften competıng uses, the 
associated wıth aııoca ıon o . . . 

f 
t the diversion and conveyance of the water, dıstnbutıon 

control of the source o wa er, . 
h ·

0 
tum convey, allocate and apply ıt and remove the 

of the water to farrners w o ı 

surplus when necessary. 
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lrdgatjon water manaqement then is the integration of ali the contributing disciplines. 

primarily sociology, economics, agronomy and engineering, ta the process of 

supplyinq, diverting, s1oring, allocation, conveying, distributing, applying and draining 

of water that is aimed at the production of a food or fiber output from a crop. 

lrrigation water management is divided into two major subcategories; first is 

management, second is management. 

lrrigation system management is that portion of irrigation water management that 

attempts to integrate supervision and control of source of water through the steps of 

diversion, storage, allocation, conveyance, and distribution to and including the point 

where individual farmers ar groups of farıners lake control to allocate, convey and 

apply the water far their cropping enterprise and continuing at the point where farm 

drainage collects and is removed in the drainage network. lrrigation system 

management is further subdivided into categories of main system management, 

secondary system management, and tertiary system management. The irrigation 

system management process in its most general form must, by very definition, 

include the integration of the irrigation water requirements aggregated from the root 

zone of the crops, ta the field, to the farm (ar the farm subsystem) such that water 

can be allocated and supplied in a sufficient quantity, with an adequate quality and 

on timely schedule ta meet the needs of the crop in a manner convenient to the 

farmer. 

lrrigation system management deals with abstracting water from the source, its 

allocation, conveyance, distribution as well as the removal of excess water mainly 

from the point of view of the central irrigation bureaucracy. The personnel of the 

central irrigation bureaucracy generally are looking up the system tor their 

instructions, rewards and sanctions and may or may not be responsive ta farmer 

aemands. lrrigation system management can be a joint irrigation agency and farmer 

organization activity where farmers collectively through an irrigators' (water users') 

association assume responsibility and authority over the irrigation water in a greater 

portion of the conveyance and distribution system perhaps at the tertiary system 

and/or the secondary system level. 

Ihe irrigatiOn water management at the farın leyel is the responsibility of the farmers, 

while !he responsibility between the water source and the secondary ar tertiary ıevel 
belongs to the govemment. 

Farın water management deals with water in the hands of the individual farmer as 

directly used in crop production or by a small community of irrigators who share an 

irrigation tumout and must in tum allocate, convey and apply the water to crops in a 
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rnutually benefıcial and agreed upon rnanner. Most irrigation organization at this 

level is informal and accomplished without written rules ar an organizational charter. 

The norms for taking water are generally well understood by ali participants as are 

the sanctions imposed when the norms are exceeded. lnforrnal arrangements are 

rnade for periodic individual or group maintenance work, far water sharing in time of 

water scarcity and far CÖnflict managernent. Farm water management is a subset of 

overall farm rnanagernent and has prirnary concem focused on storing water in the 

crop root zone with concem for productivity and exertion of the optirnal amount of 

effort. How well this placernent of water in the planı root zone is accomplished will 

largely determine the outcome of the cropping enterprise and the consequences will 

be carried by the individual farmer. 

4 OBJECTIVES AND SCOPE 

The study will cover fıve interconnected aspects: 

"Water saving" : Ta identify the conveyance, distribution and application methods 

that maximize the production value of the water. 

•auality control": Ta minimize the environmental impact of the irrigation and 

drainage activities. 

"Management": Ta establish the most convenient method of use of the physical 

infrastructure which constitutes the irrigation system, according ta three factors 

varying in course of time: water availability, climatic conditions, cropping pattem. 

"Operation": Ta apply the managernent rules to each component of the systern both 

in normal regime and in case of contingency. 

"Maintenance". Ta assure continuous and perfect efficiency of the physical 

infrastructure ta allow the regular performance of the operation. 

The study will consist of 3 main components: 

4.1 ldentification 

. dels far the management, operation and 
Appropriate aıtematıve mo . . 

. fth ·rngation systems will be ıdentıfied. 
maıntenance o e 1 d 

. d 1 /model will be prepared far the propose 
MOM simulatıon mo e 5 

a ııe matives. 
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4.2 lmplementation 

The proposed models will cover the general structure of the organization, 

and the relations between the irrigation districts and the interaction between 

the irrigation districts and the govemment. The organization proposed in !he 

model will acı a·s an "information clearing house" and inform the farmers of 

the govemment and private organizations' studies. Besides, it will develop 

recommendations related with the coordination, integration and 

reorganizalion of the works carried out by different agencies; 

The existing ıaws and regulations, during the designing of the MOM model 

will be evaluated and new regulations and changes in !he existing system will 

be proposed; 

The selected model and/or models to sample irrigation areas both in 

Euphrates and Tigris basins will be applied, and the required personnel will 

be trained; 

4.3 Monitoring 

The model application will cover the studies of the irrigation district and its 

higher level organization and !he interactions between them; 

The irrigation district will be responsible from the management of water at 

!he fıeld level (from !he tertiary or secondary to the field) ; 

An M & E system will be established, which will carry out a mid-term survey 

and an ex-post evaluation within the projeci period. The system will be able 

to make the necessary modifications. 

5 PROJECT CRITERIA, CONDITIONS AND CONSTRAINTS 

5.1 General 

The proposed solutions must be in line with !he legislative frame in force in Turkey 

with special reference to !he relationships between the central power and the regional 

and provincial authorities. However, the large dimension of the projeci -both in 

physical and economic terms- could suggest to adopt special measures in this 

sector. First of all it should be checked whether the regulation standards adopted in 

other areas of the country may be satisfactory applied to the GAP Afterwards, the 
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organizational structures (segregated organizational structures -implies the existence 

of dynamic social groups capable of developing their own organizations according to 

t heir needs and organization develops from bottom to the top- or integrated 

organizational structures -recognizing the absence of such groups, it is necessary to 

have a centralized management providing for the needs of the individuals and the 

organization develops from the top to the bottom-) adopted in other countries for the 

complex irrigation systems should be examined. 

A through examination of ali related (legal, social, administrative, practical, 

technical) aspects of existing bodies (state agencies, cooperatives, irrigation groups, 

agri-input providing systems, distribution and marketing systems) is to be carried out. 

Arrangements specifıc or applicable to GAP are to be studied. 

T he State is necessarily the main fıgure from the technical and fınancial point of 

view in the implem entation phase of the GAP; but in the following utilization phase, 

some tens of thousands of farmers will be deeply involved; the development process 

will be realized through them; they will receive benefıts but will also be called to 

make substantial changes and improvements in their farms to introduce irrigation; it 

is from them that at Jeast a part of the capital invested in the execution of the works 

m ust retum to the community. Therefore, these farmers must be Jet in for the M.O.M. 

operations through duly studied participation procedures which are technically 

financially and socially feasible. 

A considerable number of technicians should be assigned to the M.O .M. activities; 

their recruitment and training represent a very delicate task to be realized in a 

well-planned and timely manner. 

The passage from the rain-fed to the irrigated agriculture involves a radical 

modifıcation of the agricultural practices and habits. it also entails the need that each 

farmer accepts the constraints connected with the collective use of the water; such a 

passage has to be supported by intense t raining of and technical assistance to the 

farmers. it is, therefore , necessary to prepare the trainers in order to organize the 

perforrnance of the vocational training. 

T he size of the irrigable area requires a multilevel organization with decision-making 

and executive centers differentiated by tasks and size of territory managed; the 

highest Jevel will be in charge of the general planning of the whole GAP; the Jowest 

Jevel will be in charge of the distribution of the water to homogeneous areas of a few 

thousand hectares; the hydraulic units supplied by only one main derivation point 

correspond to the interrnediate level. Passing from the highest to the Jowest Jevel the 
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increases. Any bureaucratic user's involvement through selected delegates 

complication should, however, be minimized. 

. . . f th orks carried out in relation to the The degree of completeness and flexıbılıty o e w . 
. fi d ccording to the selected model, as operation requirements have to be ven ıe a . . . 

regards the works to be. executed integrations or modifications of the des'.gn cnte~a 

could be suggested to assure the maximum efficiency both in normal regıme and ın 

contingency cases. 

An incentives system will be proposed the encourage farmers to adapt modem 

irrigation and farming technologies and to use optimum crop pattems. The incentives 

proposed will include those which should be provided by the Govemment as well as 

those which the irrigation district system or individual districts should provide. 

The possibility or feasibility of integrating, linking or coordinating the proposed farmer 

participation in irrigation with other agriculture-related activities and their official or 

semi-official organizations is to be considered. 

The existing framework, although not a constraint, must be laken into account as an 

altemative over which modifications and improvements can be proposed. 

The optimization of the water use -through suitable water saving rnethods and 

technologies- covers a number of factors: cropping pattern, application methods, 

distribution procedures, field and conveyance efficiency, reservoir management, 

reuse of drainage water; takes into account the constraints caused by water, land, 

labour power, technical skili, investrnent and working capital availability; rnay refer to 

the rarrn, region or country leveı as well as to the general development policy. 

5.2 The Human Dirnension 

lrrigation scheme design choices and their management are often made with little or 

no regard for the existing indigenous structures of social relations and organizational 

aspects. As a resul!, the outcorne can be disappointing in terms of reaching desired 

goals in leveıs of productivity and economic rate of investment in the systems 

established. Furthermore, such schemes can actually be negative in their 

consequences, by giving way to poor management, little self-management by the 

peasant farrners, increasing disparities between power and incorne groups in the 

projeci site, further marginalization of under previledged social stratas ad categories 

(such as rural women, the landless, nomads, ethnic groups and the like). 
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Thus, !here is a direct 1 t ' . re a ıonshıp between technical and design choices and 
socio-economıc factors 1·h f . . · ere ore, best technolog ıcal ıntervention is one which best 

complements !he locaı conditions, people's socio-cultural orientation, their farming 

system, rather !han, offering the farmers the "technically-best" solution with the hope 
!hat !hey may use it properly. 

Achieving a sustainable, farmer managed irrigation system requires a structural 

design which meets user's needs. lf the design is too rigid and ıeaves no room for 

possible future adaptations, !he results may be low yields, poor water distri bution and 

unanticipated social conflicts. lrrigalion design has implications reaching far beyond 

!he physical system itself. There is need, therefore, for socio-economic data to 

enable a beller understanding of the interplay between technical and social 

structures. Such dala should particularty reflect the components of three levels of 

relationshıp involved in an irrigation scheme: 

(1) Production system - The factors to be considered are: the importance of 

irrigated crop versus other activities, labour availability, mobil izalion of 

labour Control over production, !he extent of cash-cropping versus 

subsistence production, availability and use of inputs, tools and machinery, 

division of labour and mutual relationships among household members 

(men, women, the elderly, youth), and existing rights to the use of land. 

(2) Social organization and management system - The factors to be considered 

are. hierarchy and leadership within the social structure, existing social 

groups, categories and classes, already existing organizations, communal 

activities and dependency relalionships. 

(3) Extemal relation system - The level involves relations with market and state 

mechanism through the input/output processes. The factors to be considered 

are: the actual functioning of the market and the govemment services, and 

10 the demands specific irrigalion designs will make upon them. For this 

purpose information is needed about transport facililies, input distribution, 

policy plans of the govemment, global price fluctuations and so forth. 

b e level of relationships will also revea l insight into the potential 
Focus on the a ov 

fl. 1 f interest such as, (a} between government and farmers, (b) 
areas of con ıc s o • 

. d'genous population (c) within govemment. among ın ı ' 
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lrrigation scheme designers implicitly or explicitly make assumptions regarding the 3 

levels of relationships and conflict of interests, however, these assumptions may not 

always reflect reality. tnterdisciplinary team effort guided by sociological analysis can 

facilitate design decisions to be based on extensive information and sounder 

assumptions about the factors involved. 

lnterdisciplinary and participatory approach to management, operation and 

maintenance of irrigation systems, is based on the assumption that such an 

approach would produce relevant intervenlion strategies and receive wider support 

from loca! community and therefore have greater and longer lasting impact. 

5.3 Other Considerations 

The study should lake inle account !he points mentioned below to apply effective and 

economic methods and technologies fer conveyance, distribution and application of 

water: 

Capacity of existing water sources, 

Hydraulic parameters of distribution and application, 

Soil characteristics of the agricultural ıands, 

Necessities of the amendment and improvement, 

Applied crop pattem and rotatien 

Water requirements of the crop pattem, 

Drainage, 

Erosion and aridity problems, 

Retum flew control, 

lrrigation erigined envirenmental effects. 

The irrigation systems are connected with and cenditioned by !he d . d d 
raınage an roa 

networks. Consequently, !he proposed erganization should be also 

these networks. Furthermere, !he following should be considered: 
in charge with 

a) 

b) 

:~e relatiens and constraints with ether water utilizatien forms: hydropower, 
nnkıng water supply, recreation, fıshing; 

The environmental problems: landsca e . 
wildlife prote r P preservatıon, water quality control, 

c ıon, water bom diseases, soil salinity. 
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5.4 
Confonnity and Coordination W ith Existing Framework 

Ali lnputs that are to be d · . . 
use ın the study wıll be ın conformity with the plans, studies 

nnd projccts !hat have b . . 
een prepared or wıll be ın preparation during the course of 

the study. ltems such as h d 1 · 
Y ro ogıcal analyses, water supply, water, cropping 

patıems, farm and land classifıcations ete. are but a few of the required inputs. Many 
of th • ese ınputs are, however, either the outputs or by-product of existing or planned 

stud es. These studies include, but not limited to, the following: 

GAP Master Plan Study (State Planning Organization) 

Crop Pattem and Marketing Study (GAP·RDA) 

Regulation of Water in lrrigation Canals and Water Saving lrrigation 

Methods and Technologies (GAP-RDA) 

The Economic Analysis of Agricultural Enterprises: ldentifıcation of Short, 

Mıd and Long Term Credit Requirement (GAP-RDA) 

The Model Study of an Economic Development Agency (GAP-RDA) 

Water Resources Development Plans and Projects (General Directorate of 

State Hydraulic Works) 

lrrigation Master Plan Study (General Directorate of State Hydraulic Works) 

Farmer Extension Programs (Ministry of Agriculture and Rural Affairs) 

on-farm Development Plans and Programs (General Directorate of Rural 

Affa irs) 

Projects Related with Environment (Ministry of Environment) 

Educatıon Master Plan (Ministry of Education) 

Health Master Plan (Ministry of Health) 

6 WORK PLAN 

The Study w ill be performed in three phases: 

"IQENTIFICATION" will include these tasks: 
fhase one 

Task-1.1 
. nd analysis of existing documentation; 

coııectıon a 

·ıı be compilation of Turkish laws, rules and regulations 
ste of the Study wı 

The fırst P . . fınancing supervision, operation and maintenance of 
. th plannıng desıgn, ı , 

relatıng to e ' 11 as 10 the establishment and management of 
. rks as we hydraulic publıc wo , 
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· · • c'at'ıons environment protection cooperatıves, farmer consortıums, water users asso ı • • 

water rights, ete. 

Similar documentation will be obtained from countries with long irrigation experience 

like France, ltaly, Spain, Australia and United States. 

Methods and technologies currently used in Turkey and in other countries for the 

conveyance, dis1ribution, application of the irrigation water will be duly analysed. 

The knowledge of the socio-economic characteristics of farrns and farmers will allow 

to evaluate the need of vocational training (type, duration, dimensions) as well as the 

most appropriate participation of the farmers to the M.O.M. activities. 

Task - 1.2. Review of the preliminary and final designs; identification of limiting 

factors; 

The preliminary and final design of the irrigation systems in the GAP will be carefully 

examined in order to acquire deep knowledge of !he following aspects: 

Source of water, expected deficit risk; 

Regulation and control structures (gates, measuring devices, emergency 

spillways, tail escapes); 

Flexibility of system; 

Reference cropping pattem; 

Unit water requirements (monthly values); 

The examination may lead to suggest a number of improvements or amendments 

aimed at a more efficient operation of the systems. 

Task-2, ldentification of Pilot Areas; 

Within !his task, the pilot areas will be identified parallel to the identification parallel 

to the identification of infrastructure and personnel requirements. 

Building of altemative M o M 
· · · models and recommendations for the 

model selection; 

After collection, review and . . . 
. . processıng of the ınstıtutional, technical and 

socıo-economıc data it will be . 
. possıble 10 define altemative models for the 

management, operatıon and maintenance of !he . . ı· 
ımga ıon systems within the GAP. 

12 



Thc mocıeıs will th b 
en e compared to select th 

The selectlon will b b e one recommend to the Govemment. 
e ased not only on technical and OCCOrd economic merits but also 

ng to !he expected acceptance by lhe farmers. 

Dunng the study manag.ement . 
operatıon and maintenance models/model which will 

ı oke lnto account !he project c ·ı . . 
. n ena, wıth a date base, will be prepared far each 

altematıve model proposed Add. . . 
· ıtıonal traıning programmes on planning, projecting 

and management aspects of the proposed models, for the technical staff of DSI. 

The programmes will be loaded to DSl's computers far their use. 

Evalualion and comparison of criteria. methods and technologies 

related lo the water saving and quality control issues; preparalion of 

a detailed programme fordemonstration fields. 

The guldclines to reach the more effective water use will be defined for each of 13 

GAP lrrigatlon Projects with special reference to: suitable methods and technologies 

lor water applicatıon, distribution, and conveyance, lowering field and cana! ıosses, 

proper ın legralion between irrigation and drainage, suitable water charges policy, 

technical assistance and training (farmer training programmes; preparation of 

ırainlng material such as video cassettes, brochures; farmer training trips). 

ThC comparison of methods and technologies will be based on the preliminary 

rcsults of the M.O M. study and on the comprehensive evalualion of the "scenario" of 

each projeci (soil, ıand and climate features; land tenure and cropping patterns; 

water, power and labour availability; drainage, erosion and salinity problems; 

constraints related to the conveyance systems and to their operation; adaptability 

and expected acceptance by the farmers; ete.). Water quality, reuse of drainage 

water and environmenl protection are to be carefully considered. 

Long term analysis and evafuation of investment, operation and maintenance costs 

will be performed. Economic and financial lntemal Rate of Return (l.R.R.), Return of 

1 (Rol) a
nd foreign currency component of each proposed method will be 

Jnvestmen 

evaıuated. 

·ıh GAP-RDA other selection criteria will be defined. Far instance, 
The agreement wı 

. . 
1 

( r gross) income referred to the unit of land, water, or labour. 
maxlmızatıon of ne o 
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For the recommended solutions the Consultant will provide: 

Design guidelines and parameters; 

Technical specifıcalions; 

Demonstration programmes to introduce and make acceptable !he proposed 

methods and technologies in the farmers' world; 

Detailed planning and cost evaluation for pilot implementation schemes. 

The irıigation districts system layout must be established for the whole GAP area. 

The layout should indicate the size and functions of each individual irrigation district , 

its approximate coverage and interactions between them. The hierarchy of districts 

must also be given. This has to be done during !he identifıcation phase, in line with 

!he M.O.M. model being proposed. 

An ldentifıcation Report will describe the work done and the conclusions reached 

during the phase one. A special section of the Report will supply the final results of 

!he studies conceming the "water saving" and "environmental" aspects. The whole 

documentation collected will be attached to the Report. 

Phase two "IMPLEMENTATION" will start after the selection of the M.O.M. models 

to be applied and will include these tasks: 

Task- 1 The preparation of M.O.M. Manuals; 

The model approved by the Administration will then be applied to sample areas. 

Obviously, areas where the irıigatıon system was implemented in six months after 

fırst phase and required personnel has been hired for operation. The model 

application wııı be done through the preparation of a M.O.M. Manual. The guide tor 

the preparation of Management Operation and Maintenance Manuals being issued 

by the lntemational Commission on lrrigation and Drainage's (l.C.l.D.) Working 

Group will be of help in !he performance of this task. 

The manuaı can be divided into three main sections: 

1 st Sectioa: Organization and Management 

Scope of manuaı 

Physicaı and social description of !he area 
Water rights 

lnslitutional frame 
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The Govemment's role 

The farmer's involvement and participation 

Policy, rules and regulations 

Cost estimates and funding 

Organization structure 

General admini;tration and staff 

Planning of activities 

Water price policies 

Land registry 

lrrigation and drainage links 

Public relations 

Assistance to farmers 

2nd Sectjoo Operation 

Basic criteria 

General responsibility 

Day to day requirements 

System and irrigation scheduling 

Staffing 

Water managemeot 

Water conservation and water quality concerns 

Water measuremeot 

Water distribution 

Automation and remote control 

Communications 

Contingency measures 

Collection of water charges 

Priorities of water use 

Written procedures 

Monthly and yearly records 

ıntroduction of new technologies 

3rd SectiOo: Maintenance 

Basic criteria 

Annual and ıong range work plans 

Staffing 

Facilities and equipment 

contingency rneasures 
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Written procedures 

Monthly and yearfy records 

Safety rneasures 

Health problems 

lntroduction of new technologies 

The Manual will be prepared with specific reference to the selected sample area, but 

will contain a series of principles, criteria and rules applicable to all GAP schemes, 

being the expression ofthe policy which is means to be adopted. 

The performance ofa training programme 

Possible improvement of existing farmer training and extension programs and 

development of the vocational courses for DSI personnel operating in the M.O.M. 

structure will be studied in all details; on-the-job training will be performed with the 

counterpart personnel; it will also be extended to some KHGM and the Ministry of 

Agriculture and Rural Affairs' personnel. Furthermore, the organization scheme of 

these programs including training material will be prepared. This is intended ta 

extend among the water users the knowledge of the procedures of water distribution 

and of the relationships existing between the M.O.M. organization and the single 

user. 

Study tours for the involved personnel will be organized. 

Task-3. The actual M O M. activities within sample areas. 

An lmplementation Report will describe the work done and the documentation 

produced during the phase two, as well as the results of the application ta pilot areas 

of the selected M.O.M. model. The irrigation district system and its network will be 

modified according to the above results. 

Phase three "MONITORING" will include these tasks: 

Task-1. Establishment of an M&E system and the preparation of related 
manuals. 

At lhis phase an M&E system will be established and Manuals for the application of 
the proposed system will be prepared. 
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The monitoring and evaluation of !he M o M acı· ·ı· . . . . IVI ıes, 

The appraisal of the res ıt bt · . u s o aıned ın the sample areas by carrying out a mid-term 
survey after the first irrigar 

ıon season and an ex-post evaluation after the second 
irrigation season· the m d"fi ı· . • ~ ı ıca ıons ın !he proposed M&E system; the review of the 

M.O.M. Manuals and training programmes; !he recommendations for further actions 

for ali G.A.P. irrigation schemes. 

The study will be perforrned in a 48-month-period, as follows: 

Phase one 

Phase two 

• preparation 

• training 

• fıeld implementation 

(two irrigation seasons) 

Phase three 

12 months 

24 months 

(6 monhts) 

(12 months) 

(24 months) 

36 months (overlapping Phase two) 

A tentative time schedule is given in Figure 2. 

The monitoring phase will be strictly linked to the previous one, following the various 

steps of the sample area development. 

it is intended to check the actual reactions of !he human and environment realities to 

the applied rules and structures, by applying a mid-term survey after the first 

irrigation season andan ex-post evaluation after the second irrigation season, as well 

as to suggest any suitable improvement or amendment based on the gained 

experience. The M.O.M. Manuals will be also reviewed and improved. 

A Final Report will be prepared at the end of the 48-month-period, giving full 

evidence of the work done and of the results obtained. 

7. STUDY TEAM 

The Study will be performed by a joint venture of local and foreign firms specialized 

. fi ld f ım·gation Planning Design and Management. 
ın the ıe o 

The bulk of the activity will be performed at Şanlıurfa where GAP-RDA Regional 

Directorate. 
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ouring the phase one the team will comprise: team leader, agronomists, hydraulic 

engineers, irrigation engineers, economists, sociologists. technical assistants and 

legal administration experts. 

Ouring the phase two the team will be composed of: team leader, agronomists, 

hydraulic engineers, irrigation engineers, economist, sociologists, one technical 

assistant and one administration expert. 

a) Preparation of the M.O.M. Manuals; 

b) Establishment of an M&E system; 

c) Preparation of training programmes; 

d) Technical assistance to the Turkish personnel in change of M.O.M. of the 

sample area. 

P.ı.ırin9 the phase Jh.rae only one engineer will be full-time on the field; visits will be 

paid by the other members of the team during the mid-term survey and the ex-post 

evaluation. 

in order to show the way of interdisciplinary sharing of data give an idea on some 

duties of the study team, dala collectors, users, and types of data are mentioned 

below: 

lnterdisciplinary Sharing of Dala 

Primarily 

Collected By 

Sociologists 

Engineers 

Sociologists 

Economists 

Used By 

Sociolists 

Agronomists 

Engineers 

Agronomists 

Sociologists 

Economists 
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Types of Data 

Farmers' perceptions about night and day 

irrigation , major water problems inhibiting 

increased yields, solutions to major water 

problems. 

Farmer decision-making processes 

related to crop production, when to irrigate 

a given crop, when to stop irrigation, water 

li ft methods, who applies water at given 

irrigation? 



Sociologists 

Agronomists 

Sociologists 

Economists 

Economists 

Sociologists 

Economists 

Engineers 

Economists 

sociologists 

Engineers 

Agronomists 

Sociologists 

Economists 

Engineers 

Agronomists 

Agronomist 

Sociologists 

Engineers 

Economists 

Economists 

Agronomists 

Socıologists 

Agronomists 

Engineers 

Engineers 

Economists 

sociologists 
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Farmer' estimations of infiltration depth of 

water, depth of the crop's root penetration, 

crop water requirements, critical water 

demand periods and stages of growth, 

sources of major losses, magnitudes of 

losses, waterlogging. 

Farm management practices: cropping 

pattems and intensities, seedbed 

preparation, levels of farm technologies, 

seed rates, quality and seeding methods, 

fertilizer inputs, timing, amount and 

placement methods, harvest methods, 

storage methods, crop water 

requirements, soil characteristics, 

problem soils. 

Adoption of improved technologies; rate 

of adoption, information sources used at 

each stage in the process, characteristics 

of !he innovation, farmers trust in 

information sources. 

Economic retums and costs, lifting water 

(altemative methods), various crop mixes, 

storage 

marketing. 

systems, transportat ion, 

Legal and organizational factors, delivery 

of water to command area, distribution of 

water, pricing of water, settlement of 

disputes formally and informally, 

farmers' interaction with irrigation officials, 

use of incentives. 

Water supply and removal, conveyance 

efficiency, field application efficiency, 

water quality, consumptive use, retum 

flow, field topography. 

lnformation used for farm-level 

decision-making: marketing and inrigation 

schedules, closures, extension, quality 

and quantity of information. 



Full support will be given by the Consultancy Headquarters to the field team through 

a Projeci Coordinator; short t ime missions of specialists in various sectors are 

foreseen 

Translators, technical assistants, draftsmen, clerks, interpreters, accountants, 

drivers, typists and other personnel will be hired locally. 

8 GAP-RDA CONTRIBUTION 

GAP-RDA will provide a supervising team for the study which will consist ofa senior 

engineer, an agronomists, a hydraulic engineer and a sociologists. The team will 

facilitate the Consultant's contacts with governmental and municipal agencies and 

make the necessary arrangement for the Consultant to have access to documents 

such as maps, reports and drawings. 

GAP-RDA will establish a steering committee to monitor and review the Consultant's 

work as well as to provide the Consultant with the expert opinion on important issues. 

The committee will convene periodically at intervals as stated by GAP-RDA, when a 

report is submitted, and when a decision is requested on an important matter. The 

committee will be chaired by the GAP-RDA and will include experts from the 

GAP-RDA, DSI, General Directorate of Rural Services (K.H.G.M.) and other related 

State Agencies. 

GAP-RDA will try, in its capacity, to provide office space in the GAP campus in 

Şanlı urfa. in case, office space is provided by GAP, it will be unfurnished and 

unequipped 

9. ADDITIONAL TERMS 

All equipment , goods and supplies, including but not limited to office equipment, 

computers. typewriters vehicles fumiture, air conditioners, books which are 

purchased far the study will be the property of GAP-RDA and will be tumed over to 

GAP-RDA upon the completion of their use of for the purpose of the projeci. 

The Consultant will provide GAP-RDA with working papers, inlerim reports, briefıngs, 

books and any publications on matters relevant to the study when requested. 

The Consultant will provide assistance with promotion and presentation activities 

conceming the study, its fındings, or its resulls, in form of printed or audio-visual 
material and consuıtancy. 
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APPENDIX 2 

GAP MOM STUDY 

STUDY WORKSHOP, ŞANLIURFA, 6 - 8 DECEMBER 1993 

ISSUES DISCUSSED AND RESPONSES FROM PARTICIPANTS 

1 INTRODUCTION 

The main objective of the Workshop was to put forward the initial findings of 
the study and the methodology adopted by the consultant lor selection of MOM 
models. These matters could then be discussed among a wide range of 
professionals involved in irrigation development throughout Turkey. The 
Workshop was conducted towards the end of the initial identification phase of 
the study so !hat the consultant study team would have the advice and 
opinions of the participants to assist it in formulating its conclusions on the 
most appropriate form of management model for the GAP region. 

There were 86 participants from Government agencies, academic institutions 
and other interested organisations together with a further 22 from the 
consultant. 

The philosophy of the Workshop was to place before the participants the 
findings of the study team in terms of objectives, issues and potential models 
tor development. The Workshop process was adopted as an appropriate 
means of exposing these findings to the widely representative expertise and 
then obtaining views and ideas on a collective basis. 

The main business sessions were conducted ever two days in the following 
form: 

(a) Presentations by various members of the study team on the major 
findings of the study followed by a limited period of questions and 
discussion from the floor. 

(b) The participants gathered into six discussion groups fer detailed study 
of particular matters raised in the presentations. Each group was asked 
to consider a different item and then report its views and findings to a 
plenary session. There was an average of 18 persons representing 
several organisations in each group with the discussions structured so 
as to provide opportunity lor a wide range of views to be expressed. 

Details of topics and group responses are set out in the following attachments: 

List of topics discussed in each workshop group session. 

Responses by groups to the topics. 

A diagram relating these responses to the projeci objectives and model 
selection criteria. 



The concluding speech which summarised the workshop discussions 
and set out guidelines for future action. 
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2 

2.1 

TOPICS AND DISCUSSIONS, WORKING GROUP SESSIONS NOS 2 AND 3 

Full List of Topics 

The list of topics tor discussion by working groups was as follows: 

(1) How does one best mobilise the full spectrum of manpower resources 
at all levels? 

(2) How does one best encourage an integrated and comprehensive 
(holistic) approach to the planning, operation and maintenance of 
irrigation development? 

(3) Wlıat policy and strategy should be adopted tor the setting of water 
and drainage charges, their collection and enforcement? 

(4) Is the concept of a bottom-up approach to planning, design and 
management valid? 

(5) How can the concept of accountability, and its corollary monitoring and 
evaluation, besi be promoted? 

(6) Wlıat is the optimal size and composition of: 

(a) an irrigation group? 

(b) an irrigation zone? 

(7) Wlıat form of contract should be established between different layers in 
a management structure? 

(8) Who should be responsible tor and who should pay for monitoring and 
evaluation? 

(9) Who can provide the range of services required most efficiently and 
with least social discord/ 

(10) How may farmers most effectively involved in implementation and 
O&M of drainage works? 

(11) What is the appropriate timescale for the transition from the present 
situation to the lenger term goal taking consideration of legal, cultural 
and skill/experience constraints? 

(12) How may existing organisations best be mobilised to provide famner 
training? 

(13) 

(14) 

How may the GAP MOM objectives besi be met within the existing 
legal framework constraints? 

wııat are appropriate criteria for selecting demonstration areas and the 
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2.2 

timescales involved? 

in Session No 2 the working groups discussed the following topics: 

Working Group No Topic No 

1 

2 2 

3 9 

4 7 

5 5 

6 6 

Responses, Session 2 

The responses from the working groups to these topics are summarised in 
relatıon to !he major objectives and evaluation criteria in the following table. 
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REQUIREMENTS FORA SUCCESSFUL MOM MODEL IOENTIFIEO BY WORKSHOP PARTICIPANTS (OEC.93) RELATEO TO THE MAJOR ANO KEY EVALUATION CRITERIA. 

MAJOR OBJECTIVES MAJOR EVALUATION CRITERIA KEY REOUIREMENT 
Maximıse Water Use Efficıency (1) WATER vNARGING TO BE ONA VOLUMETRIC BASIS. 
and Returns ı • ı LATESTTECHNOLOGY REQUIRED TO CONTROL WATER. 

(3) iTHE ENFORCMENT OF SANCTIONS IS PROVIOED FOR. 
MAXIMISE NET BENEFITS (4) !TOTAL SET OF SERVICES FOR THE FARMER WITH THE 

ı:MPHASIS ON TRAINING, MARKETiNG, PRODUCTION PATIERNS. 
Minimise Management, Operation and (5) DEVELOPMENT OF SKILLS THROUGH TRAINING PARTICULARL Y 
Maintenance Costs AT THE FARMER LEVEL 

(6) ACCOUNTABILITY iN PUBLIC SECTOR TO BE PROMOTEO. 
Political Acceptability 
Minimise Adverse 
Environmental lmpact 

Promote Financial Viability (10) O&M COSTS TO BE COVERED BY USER. 

uı 
ENSURES SUSTAINABILITY Socially Acceptable (12) SiZE AND FORM OF FARMER GROUPS TO BE FLEXIBLE AND 

& 
(14) RESPONSIVE TO ACTUAL SOCIO-ECONOMIC AND CUL TURAL CONOITION 

Physical Pertormance (16) ARMERS TO BE MOTIVATED. 

lnstitutional Effectiveness (17) MONITORING AND EVALUATION iN GOVERNMENT TO BE STRENGTHENED 
GAP TO ACT AS TRAINING COORDINATOR. 

(18) K30 VERNMENT TO TAKE AN ACTIVE ROLE iN COORDINATION (DSI et al). 
POORDINATION NEEDS TO BE STRENGTHENED. 

(20) )EVOLVEMENT ıs PROMOTED AND FARMER PARTICIPATION ıs ENCOURA 
Early lmplementation (21) =xıSTING LEGISLATION ıs RESTRICTIVE BUT THIS SHOULD NOT BE 

A CONSTRAINT ON SETTING GOALS. 
(22) THE TRANSITION PERIOD FROM EXISTING TO TARGET MUST BE 

IMPLEMENTABLE ANO FLEXIBLE CAREFULL Y PLANNED TO ENSURE A SMOOTH AND EFFICIENT 
TRANSITION (LEGALL Y AND INSTITUTIONALL Y). 

Flexibility to Change . 

1 KEY: 1 (9) : 'COMMON' REQUIREMENT OR CRrrERION ] (4) : REFERENCE TO RELEVANT SPECIFIC KEY CRITERIA - --ı 



2.3 Responses, Session 3 

ın Session No 3 the working groups considered topics from the same list as for 
Session 2. The topics discussed by each group were as follows: 

Working Group No Topic No 

11 

2 13 

3 10 

4 5&8 

5 3 

6 12 

in some aspects the subject matter of these topics overlapped and the 
responses of the working groups reflected this facı. The requirements for a 
successful MOM model identified by the working group participants in this 
session are summarised as follows: 

(a) Farmer Participation 

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. 

(b) Training 

Co-ordination is required 

Existing capability to be fully utilised. 

Training should start as soon as possible. 

Traıning ıs a continuous process not simply "one off'. 

A central lraining co-ordination institution should be considered. 

l nitıal 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. 
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(c) Water Charges 

Drainage charges should be included 
b 

as part of water charge. Prices to 
e set on an individuaı project basis. 

Sanctions sh_ould be available. Fines to be applied for late payment. 

At least part of the water charge to be paid before the start of the 
irngation season. 

A volumetric basis of charging is preferred but it must be practicable. 

(d) Monitoring and Evaluation 

ltems to be monitored and evaluated should include: 

(a) Levels of service and observance of the obligations of both 
parties (supplier and customer). 

(b) Physical performance in relation to objectives. 

(c) Quality and quantity of resources. 

(d) Social, cultural and economic trends. 

Monitoring and evaluation should be implemented by an impartial 

organisatıon. 

Financing of monitoring and evaluation from a central government 

source is preferred. 

Supplier and user should alsa monitor their own performance. 

(e) Legal Provisions 

Existing ıaws should be used to the best effect possible 

Where existing ıaws require amendment this should be carried out far 

early implementation. 

The ıonger term goal is to have well drafted, practicable and 

implementable new ıaws. 

Legal sanctions are required and loopholes should be plugged. 

Legal provisions are required to cover the needs of monitoring and 

evatuation. 
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3 TOPICS A ND DISCUSSIONS, WORKING GROUP SESSION NO 4 

3.1 Topics Discussed 

Up to three topics to be selected by each Working Group from the following: 

(1) To ensure that: 

Water is used effıciently 
Cost recovery is facilitated and seen to be equitable 
Financial sustainability 

water measurement should be implemented at ali levels. 

(2) in order to ensure that water is delivered at the right time to the right 
place in the right amount designs must be based on a clear perception 
of how the system must be operated. 

(3) in order to maximise system efficiency and minimise costs 

lnvestment in planı & equipment must be used to besi effect. 
Manpower skills and capacity must be fully mobilised. 

(4) in order to ensure that farmers operate efficiently as producers training 
in both technical and business subjects must be provided. Training is 
required in: 

commercial (being a business - market awareness - cash flow) 
modern technique 
water use efficiency. 
optimal returns to water. 
crop protection. 
land management. 

(5) in order to ensure sustainability both at the regional level and the farm 
group level. a water charging policy/strategy is required which· 

promotes water use efficıency 
minimises return water/drainage & salinity problems 
encourages farmers objectives to match system objectives 
(sends the right signals) 

provides the supplying authority with a means to influence 
demand pattems 

affordable and perceived to be reasonable (in relation to level 
of service) 
charges must be adequate to cover all costs. 
subsidies must be clearty defineci and linked to specific 
objectives. 
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(6) lnirastructure (ırrıgation and drainage system) must be compatible with 
social characteristıcs such as· 

land ownership pattern 
village boundaries 
requirements far safety. 

Even though this implies sub-optimal canal layouts in term of cosUha. 

(7) Legal provisions must be fully compatible with overall strategy eg. 
standards must be realistic/appropriate/enforceable without adverse 
impact on regional economy 

(8) Communication and coordination must be promoted 

between govt agencies 
between farmer groups and the supplying agency 
farmer group and system designers. 

Far each topic it was suggested that the discussion should follow the following 

pattern: 

(a) Is the statement accepted as correct? 
(b) How may the objective be best achieved and what agency? 

The actual topics discussed by each working group during this session were 

as follows: 

Working Group No Topic No 

2 4 

3 3 

4 
5 

5 
6 

6 
2 

Water measurement 

Farmer training 

Maximising system 
efficiency 

Water charging policy 

Compatibility o f 
infrastructure with social 
structure 

System design ta be based 
on operating rules 

d t 
·
115 

of these topics and the response by each working group are 
Further e a 
given below. 
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3.2 Working Group Responses, Session No 4 

Group 1, Topic 1 - Water Measurement 

Measurement to cover ali levels from resource to point of use. 

Particular erı'lphasis to be given to the measurement of water at the 
user end. 

The mest appropriate method of measurement wil vary with the 
irrigation system. 

Consideration should be given to the measurement of (surface) return 
water. 

farmers in the pilot areas to be made aware of the need fer and 
benefits of good water measurement. 

Group 2, Topic 4 - Training in a Wide Range of Subjects 

The objectives of training are seen as: increasing production through 
better water utilisation, plant protection and land utilisation. 

The process should be: identify the requirements and skili gaps and 
then train to meet these specific needs. 

There has to be a dynamic two relationship between research and 
training. This may be fostered through a central institution responsible 
for co-ordinating both functions. 

lnformation dissemination is very important and organisational 
arrangements to promote this need to be strengthened. 

Training should not be confined to technological issues but cover the 
ful! range of skills and knowledge required for agricultural and system 
cperation and maintenance. 

Farmers' organisations should become more involved in extension 
activities through direct participation. 

Literacy has to be improved, particularly among women. 

More efficient and effective methods are required fer the analysis of 
the results of studies. 

Group 3 , Topic 3 - Maximising System Efficiency 

Govemment planı and equipment should be transferred to the private 
sector (contractors) with the objective of improving utilisation levels. 

The introduction of more efficient distribution systems, such as low 
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pressure pipes, needs to be promoted in areas where it is technically 
appropriate and favoured by the farmers. 

it is perceived that farmers are receptive to training when they can see 
the advantages to !hem. 

Group 4, Topic 5 - Appropriate Water Charging Policy 

The principle that has to be explained to the farmers is !hat the 
Government is not so much selling water but the service of delivering 
the water to the point of supply. 

The objective of the water charging structure should be the 
encouragement of water use efficiency as well as cost recovery. 
lncentives should be included to encourage good practices. 

The recovery of cost should be made at the same time as the outlay or 
investment is incurred (i.e. not devalued by inflation). 

The chairman of a co-operative, or an equivalent water user group 
leader, should be the point of contact for the collection of water 
charges by the supplier. 

Users should be fully informed as to the make-up of the charges. 

Distribution of water should be free of Government intervention. 

The water price structure (tariff) may reflect demand level and possible 
variations, eg for supply at night. 

On another subject it was suggested !hat land fragmentation is not always the 
direct result of the Heritage law; it may be voluntary. 

Group 5, Topic 6 - Compatibility of lnfrastructure with Social Structure 

Surveys should be carried out to ensure that social factors are taken 
into consideration, even if this entails an additional cost at the planning 
and design stage. 

Farmers generally favour land consolidation but the time required for 
implementation in practice is a constraint. 

The heritage law leads to land fragmentation, small holding sizes and 
inefficient production. The minimum holding sizes set by the law may 
be too low and should be reviewed. 

Group 6, Topic 2 - Distribution System Design to be based on Operating Rules 

Studies should be carried out at the outset of !he scheme planning to 
determine realistic irrigation requirements and scheduling. 
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Provision to be made far water measurement. 

Co-ordination between the users, government agencies and scheme 
designers needs to be strengthened. 

The irrigation system design should be as simple as practicable while 
providing the necessary degree of control. 
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4 REMARKS BY EXPERT PANEL MEMBER MR D J CONSTABLE TO 
CONCLUDING SESSION 

As you know the Panel of Experts has been standing somewhat apart from the 
detailed project activities; in an overview and support role as it were. 

During the workshop we have joined with you in listening to the consultant's 
team explain the model methodology and we have listened with great interest 
to your discussions on the relevance of the key issues and criteria. 

We have listened to Mr Browne demonstrate the evaluation process just a few 
minutes ago. 

There is stili much to do in fınalising the deliberations on issues and criteria, 
and each one of you will be providing further input by responding to the 
questionnaire. 

Now let me go back to Mr Suter's comments yesterday - the development of 
the model options and their evaluation is not a mechanistic process. We do not 
just plug ali these issues into a matrix and uncritically accept the answer that 
pops aut. The final stage is the stand back and lake an objective overview of 
the process and its outcome and perhaps test some of the criteria and 
weighting of individual elements on the outcome - the sensitivity analysis. 

The Expert Panel would like ta draw on its international experience and offer 
some comments which may assist you in that final process. 

Firstly let me say that in our deliberations we have been focussing on 
management options far one set of elements in a complex institutional 
framework. We need to remind ourselves of the whole set on institutions in the 
national context - not only in the water/agriculture sector but also energy 
production, transport, communications, health and sa on. Their collective 
purpose is to facilitate the Turkish people reaching their national aspirations in 
their political, social and economic development. 

it is a process in which individual and community aspirations and expectations 
are continually changing and developing - reaching out far progress - a very 
dynamic process. 

During the workshop we have heard terms like democratisation, empowerment 
and participation raised as key issues in management on community facilities. 

Communities now expect to be involved in the decision making process by 
which these facilities are managed to supply services ta !hem - even though 
they delegated the care and custody of these facilities, far the time being at 
ıeast, ta particular institutions and organisations through the political process. 

Communities now expect the institutions to respond ta these dynamic 
processes and indeed they seek ways to reassure themselves that each 
institution its obligations of accountability. 
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There is a danger that public sector organisations, in a well meaning pursuit of 
excellence and efficiency, sometimes develop an unconscious response and 
reaction to change in !hat their fırst reaction is: 

"How will this affect this organisation?" 

The fırst question should be this 1 believe: 

"How can or should this organisation adapt and change to meet these 
changing circumstances?" 

1 can claim some personal experience in !his process. 

Now let us come back to our specifıc task. 

Even though the objective of this workshop is to explore the methodology by 
whıch the most appropriate GAP MOM model might be chosen, 1 detect that 
there has emerged a fair deal of consensus about likely final outcomes at least 
at the upstream and downstream ends of our irrigation system. 1 believe that 
mest people are comfortable !hat the function of bulk supply, ie. headworks 
management, should remain where it currently rests, with the very busy DSİ. 

1 also detect that people are comfortable with, and indeed would promote, a 
model which provides far farmers to be responsible far MOM of the tertiary 
system However there is clearly much to do to develop the processes with the 
relevant communitıes and the enabling processes to bring this about. 

That leaves the bıt in the middle as it were, the management of the primary 
and secondary canals in the distribution system. 

There is such an intimate hydraulic integration between these two elements 
that it seems that the mest effective outcome is, at this stage of development 
at least, that these be managed conjointly by one organisation. lndeed some 
working groups cautioned against a model which introduces another level of 
management. 

However the legislatıon whıch establishes the legitimacy of this organisation 
should ensure that future devolvement of management responsibility for 
appropriate parts of the system to farmers' organisations, as they develop and 
mature, can take place in a natura! and orderly process. 

Now, how might we evaluate options for this body? 

Let us be very clear about its functions and purpose, its very mission in life. 

We expect this body to manage the cana! system, to operate and maintain this 
system, in a way to provide cost-effective water supplies and drainage services 
to fanmers groups so as to foster a viable irrigate agriculture system within the 
GAP projeci area. This is a very clear and sharp focus. Farmers would expect 
thıs and have a right to expect this, in return for meeting the costs of the 
system 

14 



These are some significant criteria wh ich readily come to mind in making this 
cvaluation: 

ORGAN ISATION A L 
AUTONOMY 

FINANCIAL AUTONOMY 

CONSUMER 
ORIENTATION 

COMMERCIAL 
APPROACH TO ITS 
OPERATIONS iN WHICH 
GIVING VALUE FOR 
MONEY IS A PRIMARY 
THRUST 

TECHNICAL 
COMPETENCE 

And fınally 

ABILITY TO DISCHARGE 
ACCOUNTABILllY 

CRITERIA 

No conflicting objectives at the top 
organisational level. 

Capacity to make all management 
decisions and be fully responsible for 
them. 

Ability to develop its budget and recover 
revenue to cover its programmed activities. 

There is a critical interdependence 
between this agency and the farmer 
groups. it needs special sociological and 
communication skills. lts identification is 
with the area rather than "head office". 

Not generally highly developed in central 
agencies within a government budgetary 
system. 

Ability to develop and retain specific skills. 

To farmers - difficult for a central 
government agency. 

To government - would appear easier to 
correct deficiencies as a regional body. 

On balance this evaluation might be seen to suggest that this organisation is 
one which should be autonomous at the regional level rather than a unit of a 
central government agency, i.e of either DSİ or GDRS. This will be a matter for 
you to resolve. 

However, the central agencies, particularly DSİ and GDRS, will have 
expanding roles in their existing key functions in the rest of Turkey, as well as 
playing a signifıcant role in the development of the farmer groups and the 
training of farmers. in particular the development of the enabling legislation will 
require inputs from many disciplines other than lawyers - 1 recall one or two 
groups suggesting that review of legislation should be left to the legal people. 
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1 hope that our legal colleagues will not lake this as a reflection on their 
capability when ı suggest that disciplines of agronomy, hydrology, engineering, 
economics and fınancial management specialists will be needed in developing 
comprehensive water resources legislation tor the longer term. 

From my own experience, your conclusion thal !his is a longer term process is 
absolutely correcl in my country it took more than six years to complete this 
review and we had a good body of law to start with. 

Mr Chaimıan, one lası comment on legal provisions. 1 have some slight 
reservations about the use of the words "contract" and "sanctions" in 
developing the arrangements between agencies at the operational level. There 
is no question that we need strong legislation to control wilful damage and 
other unlawful acts, tor cost recovery and so on. However the operational 
issues associated with the delivery of water are somewhat different - !here are 
unprediclabilities associated with climate varialions in both water supply and 
agronomıc condıtıons at the farm level. 1 prefer the term "level of service 
agreement" which indicates a co-operative approach, which involves a 
readiness to conlinually review and modify these arrangements in accordance 
with the dynamic changes in the agriculture production system. 

lf farmers are paying the whole cost of the distribution system then the costs of 
legal action will be part of the operating costs. 

Finally, Mr Chairman, let me commend to you the conceptual approach put 
forward by the projeci team, for a co-ordinating committee at the regional ıevel 
lo assıst the GAP Administration to bring the diverse interests involved in 
irrigated agriculture into a productive partnership. 

We have enıoyed participatıng with you in this important workshop. We wish 
you every success for the future 
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APPENDIX 3 

RESPONSIBILITIES AND FUNCTIONS OF THE 

GAP COORDINATION AND ADVISORY COUNCIL FOR 

IRRIGATION DEVELOPMENT 

RESPONSIBILITIES 

The GAPCACID will be a Council responsible to the GAP Regional Directorate 
ın Şanlıurfa GAP RDA would report on the Council's recommendations and 
advice to GAP RDA HQ. 

FUNCTIONS 

1. Provide advice and guidance to GAP Regional Director to enable 
betler formulation of regional policy on irrigation development and 
assocıated servıces 

2. Provide advice and guidance to GAP Regional Director to enable the 
betler dırection of ınvolved departments, directorates and authorities on 
ırrigatıon and associated services. 

3. Provide a forma! channel for farmers' concerns and ideas on irrigation 
development to be heard and to take into account the needs and 
wishes of farmers in planning and design phases of future irrigation 
development in the region 

4 Build upon the information from and experience of group formation 
and implementation in the pilot areas for refinement of the process and 
wider application within the GAP region. 

MEMBERSHIP 

1. 

2 . 

3. 

Re resentatives of the Secondary Canal Management Committees 
re:resenting the interests of individual Water User Groups. 

Representative of the lrrigation System Operating Body (lrrigation 

Authority). 

Representative of the supplier of Bulk Water (DSİ). 



4. Representatives of Regional Directorates of DSİ, MARA (Extension 
and Research), GDRS, Forestry, and of other relevant regional direct
orates. 

5. Representatives of Private Sector Bodies (e.g. Chamber of Agriculture, 
Agriculture Supply and Service sector). 

6. Provincial Govemors or their appointed Representatives. 

7. Representatives of the Universities directly involved in research or 
other inputs fer irrigation development. 
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PP oıx' 

O FUNCTIONS OF THE 

O DESIGN WORKING GROUP FOR 

Pil.OT AREAS OEVELOPMENT 

IBILITIES 

be body responsible for the coordination , planning, manage-
t of d s n, and ımplementation of the agricultural and engineering 

r la~ed to ımgation development in the pilot areas. The PDWG 
rould be r sponsıble through a GAP RDA Pilot Area Development Coordinator 

to GAP Regıonal Dırector 

FUNCTIONS 

To promote close coordination and consultation between the GAP 
MOM team, GDRS, GDAReF, DSİ and the Agricultural Extension 

Service of MARA 

2 . To utilise ali expertise and knowledge that exists within the various 
agencies and organisations involved in irrigation development to 
implement the pilot area development programme. 

3 Wıth the cooperation/coordination of ali the concerned bodies repres
ented on the working group to plan, design, and implement the works 
within the pilot areas. 

4. To set design standards and specifıcations for secondary and tertıary 
distribution systems and for works at farm level. 

s. Specify requirements for contract agreements and documentation tor 
supply and construction contracts. 

6. Prepare design drawings and documents. 

7. Provide advice on appropriate practices and extension methods 
relating to on-farm activities and works. 

e. To use the principle of participatory planning through full consultation 
and discussion with the farming community and through the estab
lished Water User Groups tor the on-farm agricultural works to be 
carried out in the pilot areas. 



9 To function as an integrated team at the project offices in Şanlıurfa . 

10. GAP MOM ta initıate and coordinate activities on a day-to-day basis. 

11. Prepare a Preparation Report relating ta on-farm works designs to form 
the basis tor Planning and Design Guidelines for future projects with 
the assistanc.e of the Project Agronomist and Agricultural Economist. 

MEMBERSHIP 

1. Pilot Area Development Coordinator (ta be appointed by GAP RDA) as 
chairman of the PDWG. 

2 GAP MOM Deputy Projeci Manager (responsible far overall develop
ment in the pilot areas). 

3 Pilot Area Development Engineer (ta supervise the planning, design 
and implementation of the engineering measures) to be appointed, 
assisted by two lrrigation Engineers from the GAP MOM team. 

4 On-Farm Water Management Specialist (to plan and supervise the 
ımplementation of the agricultural measures) to be appointed. 

5. One staff member from each DSI Regional Directorate involved in the 
Pilot Areas nominated to the PDWG. 

6. One staff member from each GDRS Regional Directorate involved in 
the Pılot Areas nominated ta the PDWG. 

7. One Liaison Officer from each provincial directorate Extension Services 
Department involved with the Pilot Areas to be nominated. 

8 One Liaıson Officer from GDAReF ta be nominated. 

9 Short-term mput from an Agricultural Economist and Agrcnomist (tor 
function 11 ). 
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