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Chapter 2 

Irrigation System Management 

Muhammad Rafiq Choudhry and Muhammad Irshad* 

Abstract 

Efficient performance of any physical system, such as irrigation system, is dependent 
on many parameters such as design, infrastructure, operation and maintenance, 
coordination among the stakeholders and above all a devoted and well organized 
system management. Pakistan’s irrigation system has been operative since 19th 
century. It is managed primarily at provincial level jointly by the Irrigation 
Department and PIDA and supported by many other organizations at Federal Level 
such as Ministry of Water and Power (MoW & P), P & D, IRSA, WAPDA, etc. 
Whereas, the Provincial Irrigation Department is a service provider and manager, the 
farmer is the end user and beneficiary of the system. The system operation cannot 
meet its objectives unless all the stakeholders understand the organizational set up, 
legal framework and operational rules of the system. Therefore, the chapter presents 
the concept and purposes of system management, management scenario at the world 
level as well as at national, provincial and command levels. The authorities, 
responsibilities as well as the contribution of Institutions at provincial and federal 
levels to strengthen and regulate the irrigation system of the country have been 
summarized that would enable the reader to understand which institution would 
respond to an activity. The chapter further explains the management system and 
functionaries of the Provincial Irrigation Departments such as Secretary, chief 
Engineers, Ex. Engineers and Sub Divisional Officers and Provincial Irrigation and 
Drainage Authorities such as PIDA, Area Water Boards and Farmer Organizations, 
particularly, regarding the Punjab Province. The chapter would facilitate the reader 
to update his knowledge about the organizational components of the system such as 
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zones, circles and divisions along with the responsible authorities. The information 
provided by this chapter, along with other chapters of the book, including Water 
Resources, Water Law, Flow Measurements, Crop Water Requirements, Irrigation 
Methods, Irrigation System Issues and Drainage Requirements of Irrigated Lands; 
would enable the Engineers, Agricultural Professionals and the farmers to understand 
the management system and carry out their professional activities in line with the 
principles and rules of the system. 

Keywords: System, Management, Operation and Maintenance, Water Laws, System 
Components-Zones and Circles, Management Functionaries, Responsibilities and 
Authorities 

Learning Objectives 

The major objective of the chapter on Irrigation System Management is that the 
reader should be aware of the Pakistan’s institutions and their organizational set up 
that are involved in planning, design, development, operation and maintenance of the 
irrigation system such that the services are delivered to the end users of the water in 
efficient and productive manner in accordance with the policies and rules of business. 
The readers may comprise Engineers, Managers, policy makers, farmers and the 
professional students. The other objectives may include updating professional 
knowledge about the following: 

• Historical Developments and chronological improvements in the Irrigation 
System. 

• Stakeholders of the Irrigation System and their role in execution, operation 
and maintenance. 

• Activities of various Institutions involved in Project Planning, design, 
development, policy implementation, operation and maintenance of the 
irrigation system. 

• Hierarchy of Irrigation System Management at Federal and provincial 
levels. 

• Responsibilities and areas of Jurisdiction of Management Positions in the 
Irrigation Department and PIDA. 

• Scope of Management Transfer of Irrigation System to Provincial Irrigation 
and Drainage Authorities. 

• Irrigation System Management Issues and Options. 

2.1 Introduction  

Management can be defined as the organization and coordination of the activities of 
an enterprise in accordance with certain policies and objectives defined by the 
organization. Management in all systems, business and organizational activities is 
the act of coordinating the efforts of people to accomplish desired goals using 
available resources efficiently, and providing services to the end users in the most 
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productive manner. It comprises planning, organizing, staffing, directing and 
controlling an organization or a group of one or more subsystems, and make efforts 
for accomplishing a set of goals and objectives. Since organizations such as 
Pakistan’s Irrigation System can be viewed as a system, management can further be 
defined as human actions to facilitate the service providing activities leading to 
enhanced agricultural production activities from the irrigation and drainage systems. 

In terms of Irrigation System Management, the system has been developed and is 
being operated with a set of goals to be achieved through planning, organizing and 
implementing policies to achieve the goals of facilitating the end users of irrigation 
water for enhancing crop production activities. Irrigation System Management is 
therefore, playing a key role in utilizing the water resources in a disciplined manner 
by overcoming the day to day problems and implementing the policies leading 
towards achieving maximum benefits from the available resources. 

2.1.1 Managing Irrigation Water in the World 

Water is the most important component of life on the earth. It covers 71% of the 
Earth's surface where 96.5% of the planet's water is found in seas and oceans, 1.7% 
as groundwater, 1.7% in glaciers and the ice caps of Antarctica and Greenland, a 
small fraction in other large water bodies, and 0.001% in the atmosphere in the form 
of vapors and precipitation. Only 2.5% of the water that reaches the Earth's surface, 
can be considered as freshwater. Out of this, less than 0.3% is available in rivers, 
lakes, and the atmosphere, which may be available as irrigation water for crop 
production and other uses for industrial, livestock and domestic purposes. Irrigation 
System Management is supposed to manage this component of the water as well as 
that present as groundwater. 

It is estimated that approximately 70% of the available fresh river water is utilized 
for agricultural purposes, 7 percent for domestic and industrial purposes. Although 
access to safe drinking water has improved over the last decades in almost every part 
of the world, yet approximately one billion people in the developing regions of the 
world lack access to safe water. Some observers have estimated that by the year 
2025, more than half of the world population may be facing serious water deficits. A 
recent report suggests that by the year 2030, water demand will increase by 50% 
(Sheikh, 2012). 

To feed the growing population of the world, the food requirements continue to 
increase while the available water resources to produce food remain limited. The 
situation, therefore, emphasizes that the available water resources must be utilized 
with minimum loss opportunities, which require efficient management mechanism. 
Surface flows face several sources of water losses in the watersheds, rivers, canals, 
distribution system and fields. Even the controlled irrigation systems may lose large 
quantities of water through floods and breaches through the conveyance systems, 
bank erosion, undesirable storage on the banks and deep percolation opportunities. 
Poor management of the farms and fields would further cause unrecoverable losses 
to the available water resources. Under the increasing demand scenario, further 
shrinking of water resources cannot be permitted. To ensure sustained water supplies, 
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efficient system management must be carried out at all levels, i.e., from the 
watersheds to the point of application and use in the field. 

2.1.2 Managing Irrigation Water in Pakistan 

Water resources in Pakistan are derived through the Indus Basin Irrigation System 
(IBIS) supplemented with groundwater exploitation and rainfall as summarized 
below. The system is being managed at different levels by various institutions such 
as Ministry of Water and Power (MoW&P), Indus River System Authority (IRSA), 
Federal Flood Commission, Planning Commission, Water and Power Development 
Authority (WAPDA), Dams and Barrages Safety Councils at federal level and 
Provincial Irrigation Departments at provincial level including Punjab Irrigation 
Department (PID), Sindh Irrigation Department (SID), KPK Irrigation Department 
(KID) and Baluchistan Irrigation Department (BID). Provincial Irrigation 
Departments exercise their control over all the components of canal irrigation system 
including main canals, branch canals, distributaries, minors and main watercourses. 
Before induction of Provincial Irrigation and Drainage Authorities (PIDAs), the 
farmers were involved only at the tertiary level for maintenance of the main 
watercourses and field channels. Under PIDA Act (1979), the farmers are being 
involved in the management and maintenance of the irrigation system from branch 
canal to the watercourses through various farmers’ elected bodies. 

2.1.3 Indus Basin Irrigation System 

The Indus Basin Irrigation System extends over most the Irrigated areas of Pakistan 
and some areas of India, China and Afghanistan. With the creation of Pakistan in 
1947, the Indus Basin Irrigation System was divided between India and Pakistan 
without considering the irrigation boundaries and commanded areas. Soon after 
partition, India stopped the canal water supply to one of the eastern river commands 
by closing the Ferozpur head works. This resulted in the creation of international 
water disputes in 1948 between Pakistan and India, which was finally resolved by 
the enforcement of the Indus Waters Treaty in 1960 with the mediation of the World 
Bank. Accordingly, the rights of three eastern rivers (Ravi, Beas and Sutlej) were 
given to India, with an estimated total mean annual flow of 33 million acre feet (maf) 
and the three western rivers (Indus, Jhelum and Chenab) were given to Pakistan with 
an estimated annual flow of 139 maf. This division of river water resources deprived 
Pakistan of the water required to irrigate vast areas, commanded by the eastern rivers 
in southern Punjab. Therefore, the treaty also provided for the transfer of irrigation 
supplies from the western rivers to areas through Link canals under the Indus Basin 
Development Plan to compensate for the perpetual loss of the eastern waters. 

The Indus Basin Reconstruction Project included Tarbela Dam, Mangla Dam, 5 
barrages, 1 siphon and 8 link canals, which were completed during 1960-76. The 
Kotri, Taunsa and Guddu Barrages on the Indus River were completed during the 
post partition time to provide controlled irrigation to areas previously served by 
inundation canals. Three additional inter-river link canals (Triple Canal Project, 
constructed during 1907 –1915) were built prior to the initiation of the Indus Basin 
Project. The link canals linked the Indus, Jhelum, Chenab, and Ravi rivers, allowing 
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a transfer of some water from the Indus, Jhelum and Chenab to the rivers Ravi and 
Sutlej. 

The Pakistan’s Indus Basin Irrigation System is the largest contiguous gravity flow 
irrigation system that serves the Indus River and its tributaries, namely, Jhelum, 
Chenab, Ravi and Sutlej rivers. It consists of 3 major storage reservoirs, 19 barrages, 
2 Headworks, 2 siphons across major rivers, 12 link canals, 44 independent canal 
commands (23 in Punjab, 14 in Sindh, 5 in KPK and 2 in Balochistan) and more than 
107,000 main water courses commanding an irrigated area of 16 million hectares. 
The aggregate length of the canals is about 56,073 km. In addition, the watercourses, 
farm channels and field ditches are estimated cover a length of about 1.6 million km. 
A typical watercourse command ranges between 200 and 800 acres with an average 
of 400 acres (Anonymous, 2005). 

The irrigation system of Pakistan further utilizes over 41.6 maf of groundwater, 
pumped through more than 700,000 public and private tubewells. Outside the Indus 
Basin, there are several smaller river basins, which drain directly to the sea. Out of 
these, one is located on the Mekran coast of Balochistan and the other one at the 
closed basin of Kharan. The total amount of inflow from both the systems is less than 
4 maf annually. These streams are flashy in nature and do not have a perennial 
supply. About 25% of their inflow is used for flood irrigation. Thus, these systems’ 
inflow cannot be merged into the overall annual river flow of the Indus Basin System. 
Currently, the total annual surface water diversions at the canal heads of the Indus 
Basin irrigation system are about 105 maf (Anonymous, 2005) 

The total geographical area of Pakistan is 709.11 million hectares (mha). Out of this, 
only 34 mha area is suitable for agricultural production, while only 20.1 mha area is 
practically cultivated. The irrigated area in all the 4 provinces is estimated as 16 mha. 
The remaining cultivated area is rain fed. Although, some area is double cropped, 
about half of the cultivated area remains fallow during one cropping season (Rehman, 
1993). 

In addition to the river flows, incident precipitation and groundwater are the two 
major sources of surface water used to meet the requirements of agriculture and other 
sectors in Pakistan. Mean annual rainfall varies from less than 100 mm in Baluchistan 
and parts of Sindh provinces to over 1 500 mm in the foothills and northern 
mountains. The contribution of rainwater to crops in the Indus Basin Irrigation 
System (IBIS) is about 10 percent of the mean annual river flow (Choudhry, 1987). 
According to an estimate reported by Choudhry (1987), about 50 percent of the crop 
requirements is contributed by the groundwater and the canal irrigation system meets 
the remaining 40 percent requirements. 

The Indus Basin river system makes a prime source of water for Pakistan’s 
agriculture, which provides for an income source to about 75 percent of the country’s 
population and contributes about 25 percent to the GDP of the country. It engages 
about 45 percent of the country’s labor force and provides a sound base for the 
economy in terms of export and foreign exchange earnings. Success of agriculture, 
mainly depends on the consistent and equitable supply of irrigation water. In 
addition, the irrigation system supports to meet the water needs of industries, 
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animals, domestic use and recreational facilities. Thus, water is directly or indirectly 
playing a pivotal role in the development of civilization in this part of the world. 

Since the birth of civilization, the irrigation water in the Indus Basin has been playing 
a pivotal role in the establishment and development of the society by providing basic 
necessities of drinking water, food and fiber in the form. It converted nomadic life of 
man and animal into settled civilizations. Settlements of most of the prominent cities 
of the country on river banks such as, Lahore, Jhang, Harappa, Kamalia, Multan, 
Hyderabad, Sukker and Mohnjo Daro are good examples of water based settlements 
and developments of the country. 

2.1.4 Management Perspective of Flooding and Inundation 

Systems 

Although, the history of Indus Basin dates back to the unknown period of many 
centuries recorded with the first settlement of human kind in the region, yet its utility 
and importance has been remarkable during all periods and has been further growing 
with the development of the civilization. Initially, the water of the rivers was diverted 
through flooding of the areas along the banks of the rivers and growing food to meet 
the basic needs of the nomadic settlements (Randhawa, 2002). Crop productivity and 
water use efficiency at that time were never considered priority issues. Thus, man 
did not exercise any significant control on the movement or use of water. With the 
development of sustained settlements and their growing needs, the concept of 
inundation canals was introduced that helped to irrigate areas farther from the river 
banks during the flood periods. This provided a better control on the water at least 
during flood periods. However, no significant management of water supply system 
existed because water was not considered a scarce commodity and each user could 
use as much quantity of water to satisfy his needs. Until that time, irrigation was 
undertaken through a network of inundation canals, which were functional only 
during periods of high river flow. The inundation canals could only irrigate the flood 
plains where land was relatively flat and sloped downwards from the river banks. 
Thus, these canals provided water mainly for kharif (summer) crops and some soil 
moisture for Rabi (winter) crops. Consequently, inundation canals were mainly 
developed in Sindh and southern Punjab near Panjnad. Only limited number could 
take off from upper Indus, Jhelum, Chenab, Ravi and Sutlej rivers. The main 
inundation canals included Upper Sutlej, Lower Sutlej, Shahpur, and Chenab in 
Punjab; whereas, Rohri, Fuleli, Pinyari, and Kalri in Sindh. 

Historically, the Emperor Feroz Shah Tughlaq initiated the construction of 
Inundation canals for the spread of civilization during middle of the 19th century. 
Unlike the canals under weir controlled system, which are taken out from dams, 
barrages and headworks, the inundation canals were taken out directly from the 
rivers. The last inundation canals were connected to weir controlled supplies in 1962 
with the completion of Guddu Barrage on Indus River (Anonymous, 2005). Today’s 
Irrigation management system was not in force with the inundation canals. The 
primary consideration in supplying water was the satisfaction of water needs for the 
land of individual farmers. The system operated primarily to support civilization and 
human settlement rather than the water distribution focused on production potential. 
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2.1.5 Management Perspective of Weir Controlled System 

The conversion of inundated irrigation system of old civilization/ settlements to weir 
controlled system was initiated by the British Engineers in the middle of the 19th 
century during British Regime. Weir controlled irrigation began in 1859 with the 
completion of the Upper Bari Doab Canal (UBDC) from Madhopur Headworks (now 
in India) on Ravi River. Until that time, irrigation was undertaken through a network 
of inundation canals, which were functional only during periods of high river flow. 
However, after the construction of barrages these canals were no more inundation 
canals, but got regulated water supply and some of them have become perennial 
while few are non-perennial. The inundation canals were, therefore, improved and 
reconstructed to regulate perennial canal by installing weirs, and barrages across the 
rivers. The canals were further regulated through head works, controlled diversions 
and outlets and by installing gauging stations to facilitate regulated and measured 
quantities of water to different commands. With the development opportunities 
induced by the British, the human settlement was also made more established by 
improving railways, roads, land ownership and village management through 
“Numberdar” system. 

Under Weir Controlled system, the Upper Bari Doab Canal (UBDC) was followed 
by Sirhind Canal from Rupar Headworks on Sutlej in 1872 (presently in India) and 
Sidhnai Canal from Sidhnai Barrage on Ravi in 1886. The Lower Chenab canal was 
constructed on the Chenab River in 1892, and Lower Jhelum originating at Rasul on 
Jhelum in 1901. Lower and Upper Swat, Kabul River and Paharpur Canals in KPK 
were completed during the period 1885 to 1914. The water supplies of the individual 
rivers were not sufficient to serve the potential irrigable lands. For example, the Ravi 
River, serving a large area of Bari Doab, was deficient in supply while Jhelum had a 
surplus supply. The problem of imbalanced supply and demand was solved by 
developing the Triple Canal Project, constructed during 1907–1915. The project 
linked the Jhelum, Chenab, and Ravi rivers, allowing a transfer of surplus waters of 
the Jhelum and Chenab to the river Ravi. The Triple Canal Project acted as a 
milestone in the integrated inter-basin water resources management and provided the 
key concept for the resolution of the Indus Waters Dispute between India and 
Pakistan in 1960. The Sutlej Valley Project, comprising 4 barrages and 2 canals, was 
completed in 1933, resulting in the development of the unregulated flow resources 
of the Sutlej River. During the same period, the Sukkur Barrage and its system of 7 
canals serving 2.95 million hectares of land in the Lower Indus were completed. 
Haveli and Rangpur canals from Trimmu Headworks on Chenab were constructed in 
1939 and Thal Canal from Kalabagh Headworks on Indus, were completed in 1947. 

2.2 Irrigation System Management in Pakistan 

The Irrigation System of Pakistan with its water resources and components 
(Watershed, Rivers, Dams, Barrages, Head works, canals, distributaries, minors, 
watercourses and irrigated fields), is managed by different institutions of the country 
at different levels, including the Ministry of Water and Power, Planning Division, 
IRSA, WAPDA, Provincial Irrigation Departments and PIDA. For example, 
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WAPDA exercises its control over design, construction and operation of Dams under 
the umbrella of the Ministry of Water and Power, while the barrages, head works, 
main canals, distributaries, minors and main watercourses along with canal outlets in 
the province, are mainly controlled by the provincial Irrigation Departments. 
Distribution of canal water among the provinces is the subject of IRSA based on the 
flow rates recorded at Rim Stations and the ongoing needs and rights of the 
provinces. Planning and development of mega water resource projects are carried out 
by the Planning Division Govt. of Pakistan. The management of canal water released 
by IRSA to the Provinces, is controlled by the Provincial Irrigation Departments and 
PIDAs for the operation and maintenance of the system as well as for supplying water 
to the end users. Thus, management of the system is practically spread over many 
federal and provincial institutions as summarized below. 

2.2.1 Objectives of Water Sector Management 

The following have been the major objectives of the water sector in Pakistan for its 
desirable performance: 

• Development and implementation of policies and rules to help the water 
users for potential production. 

• Development and integrated use of water resources, including canal water, 
rain water and groundwater. 

• Conservation measures through development of water reservoirs, lining of 
irrigation channels, rehabilitation of irrigation system and watercourses 
improvement etc. 

• Surface and sub-surface drainage of agricultural lands through, surface and 
subsurface drainage systems. 

• Protection of infrastructure from flood damages and maintenance of 
irrigation and drainage systems. 

• Institutional strengthening, capacity building and human resources 
development to operate and maintain the irrigation system successfully. 

• Utilize the available resources efficiently by minimizing water losses and 
introducing efficient irrigation systems 

To achieve the above given objectives for Pakistan’s water resources development, 
the Government has established several institutions for managing irrigation water 
with funding opportunities from national and international institutions as given 
below: 

2.2.2 Irrigation System Management Institutions 

2.2.2.1 Managing Institutions at Federal Level 

• Ministry of Water & Power (MoW&P) 

• Indus River System Authority (IRSA) 

• Federal Flood Commission (FFC) 

• Planning Commission (PC) 

• Water and Power Development Authority (WAPDA) 
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2.2.2.2 Managing Institutions at Provincial Level 

(i) Provincial Irrigation Departments 

• Punjab Irrigation Department (PID) 

• Sindh Irrigation Department (SID) 

• KPK Irrigation Department (KID)  

• Balochistan Irrigation Department (BID) 

 (ii) Provincial Irrigation and Drainage Authorities 

• Punjab Irrigation and Drainage Authority (PIDA) 

• Sindh Irrigation and Drainage Authority (SIDA) 

• KPK Irrigation and Drainage Authority (KIDA) 

• Baluchistan Irrigation and Drainage Authority (BIDA) 

2.2.3 Financial Assistance Institutions 

• Federal Government of Pakistan 

• Provincial Governments through their development programs 

• World Bank 

• Asian Development Bank 

• JICA 

• ACIAR 

• IFAD 

• CEIAR 

2.2.4 Responsibilities of Irrigation Management Institutions 

The administrative set up and responsibilities of both the federal and provincial 
irrigation management institutions are summarized below. 

2.2.4.1 Ministry of Water and Power (MoW&P) 

Ministry of Water and Power has established a Management and Policy 
Implementation Unit (PMPIU) to implement the Asian Development Bank Financed 
Technical Assistance Program (TAP) and the World Bank (WB) assisted Water 
Sector Capacity Building and Advisory Services Project and a locally financed 
Feasibility Study of Small Dams and Rainwater Harvesting etc. It operates under the 
Federal Secretary, Ministry of Water and Power (MoW&P) through Project Director, 
Team Leader and Director Technical. 

The Technical Assistance Program (TAP) has been engaged in building professional 
capacity and skills at IRSA, Water Wing of Ministry of Water and Power, Dams and 
Barrages Safety Organization, through the provision of latest technology, equipment, 
training, conducting special studies etc. for efficient and effective handling of the 
essential matters concerning the development of water resources through 
construction of large water reservoirs projects and the development activities being 
carried out under Vision 2025. It also contributes in the management of existing 
water resources through capacity building programs. Most of the field programs in 
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water and power sectors are implemented through Water and Power Development 
Authority. 

2.2.4.2 Indus River System Authority (IRSA) 

The Indus River System Authority (IRSA) is the federal authority for making water 
allocations to the provinces according to the predetermined share of water allocated 
under the treaties, accords and policy decisions taken by the Government of Pakistan 
from time to time. It was created in 1992 to implement the Water Apportionment 
Accord 1991 that was unanimously agreed among the Federal Government and 4 
Provinces of Pakistan. Since its creation, IRSA has functioned effectively to 
judiciously allocate available water supplies and resolve inter-provincial disputes 
emerging from time to time. 

The IRSA commands Indus Basin System water resources generated through the 
Tarbela reservoir on the Indus river, the Mangla reservoir on the Jhelum River, the 
network of link canals constructed under the Indus Replacement Works Program as 
a part of the Indus Water Treaty, and the system of barrages to divert water into the 
canals, some of which had existed since the 19th century. IRSA’s policy decisions 
are also based upon the seasonal estimates of water availability in the river system. 
Water Apportionment Accord 1991 provides the bases under which the available 
water resources are apportioned to the provinces. It also takes decisions for sharing 
any surplus or shortage of river flows and incidental demands of the provinces. Thus, 
IRSA acts as an autonomous management body for the overall distribution of 
irrigation water among the provinces of the country, according to the predefined 
apportionment at the beginning of each crop season. 

The rules governing the establishment and functioning of IRSA in accordance with 
the IRSA Act 1992 included: 

• The Authority shall consist of five members, to be nominated one by each 
Province and one by the Federal Government from amongst high-ranking 
engineers in Irrigation or related engineering fields. 

• The first Chairman shall be the member nominated by the Government of 
Balochistan and further followed by the nominees of the Governments of 
KPK, Punjab and Sindh Provinces and lastly by the Federal Government 
Representative and thereafter in the same order as given above. 

• The term of office of the Chairman shall be one year and that of a member 
three years. 

• Any member shall be eligible for re-appointment for one or more terms or 
of such shorter term as the Provincial Government or the Federal 
Government may decide. 

• The Chairman and any member may, by writing addressed to the Secretary 
to the Government of Pakistan, Water and Power Division, resign from his 
membership position, if the resignation shall not take effect until it is 
accepted by the Federal Government. 

• In the absence of the current Chairman, the member next due for 
appointment as Chairman (as mentioned in the chairman position cycle 
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given above) shall act as the Chairman to hold IRSA meetings till the actual 
chairman joins the position. 

• In the absence of a member representing a Province, the Secretary Irrigation 
Department of the relevant Province shall represent that Province. 

• In the absence of any member nominated by the Federal Government, the 
Chief Engineering Adviser, or his nominee shall represent the Federal 
Government in IRSA meetings. 

• The Chairman of the Water and Power Development Authority and Chief 
Engineering Adviser, or their nominees shall be ex-officio members of the 
Authority, but they shall have no right to vote for decisions. 

(i) Powers and Duties of IRSA 

The duties of the IRSA include: 

• Monitor the river flows at rim stations and gauging points and consequent 
releases of water to the provinces of the country. IRSA can take decisions 
on the methods and techniques of measuring river flows at predefined 
stations. 

• Develop and elaborate the basis for the regulation and distribution of surface 
waters amongst the Provinces according to the allocations and policies 
mentioned in the Water Accord 1991. 

• Review and specify river and reservoir operation patterns and periodically 
review the system of such operation. 

• Coordinate and regulate the activities of the Water and Power Development 
Authority in exchange of data between the Provinces about the gauging and 
recording of surface water flows. 

• Determine priorities regarding sub-clause (c) of clause 14 of the Water 
Accord for river and reservoir operations for Irrigation and hydropower 
requirements. 

• Compile and review canal withdrawal indents as received from the 
Provinces on 5-daily or on 10-daily basis, as the case may be, and issue 
consolidated operational directives to Water and Power Development 
Authority for making such releases from reservoirs as the Authority may 
consider appropriate or is consistent with the Water Accord. 

• Settle any question that may arise between two or more Provinces in respect 
of distribution of river and reservoir waters. 

• Consider and make recommendations on the availability of water against 
the allocated shares of the Provinces within three months of receipt of fully 
substantiated water accounts for all new water projects for the assistance of 
the Executive Committee of the National Economic Council. 

• Follow regulations pertaining to the distribution of the flow- cum-storage 
of waters, as per sub-section (1) (d), (e) of section 8 of the Act. 

• Settle any question in respect of distribution of river and reservoir waters, 
if and when it arises between two or more Provinces, as per sub-section (f) 
of section 8 of ibid. 
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• Consider and make recommendations on the availability of water, against 
the allocated share of the Province concerned, whenever a new water project 
is received, as per sub-section 1 (g) of section 8 of the Act. 

• Settle any question that may arise in respect of implementation of the Water 
Accord 1991, as per sub-section (2) of section 8. 

• Consider such matters as are to be referred to the Advisory Committee 
(explained below), at the start of Kharif and Rabi cropping seasons, as per 
section 10 ibid. 

• Decide administrative and financial matters, as per chapter IV and VI of the 
Act. 

• Consider any matter under the Act that may arise at any time and take 
appropriate decision. 

(ii) Advisory Committee of IRSA 

The Advisory Committee of IRSA consists of the following members: 

• Chairman, who shall also be the Chairman of the Advisory Committee; 

• Provincial members of the Authority 

• Chief Engineering Adviser to the Government of Pakistan 

• Members, Water and Power Development Authority, in-charges of Water 
and Power Wings 

• Secretaries, Agriculture Departments of the Provinces; and 

• Secretaries, Irrigation Departments of the Provinces. 

2.2.4.3 Federal Flood Commission (FFC) 

The Federal Flood Commission was established in 1977. It prepares integrated 
national flood protection plans for the country, standardizes designs and 
specifications of flood works, monitors and improves flood forecasting and warning 
capabilities of concerned organizations. Up to the end of 1976, Provincial 
Governments were responsible for planning and execution of their respective flood 
protection works. However, inadequate planning for protective measures and flood 
protection facilities as well as the degree of disasters occurring during the floods of 
1973 and 1976, indicated that provincial planning and resources were not enough to 
handle the disasters. Therefore, it was realized that the establishment of a federal 
level institution was needed to manage all issues of flood management on a country-
wide basis. Consequently, the Federal Flood Commission (FFC) was established in 
1977. 

(i) Responsibilities of FFC 

• Preparation of National Flood Protection Plans 

• Approval of flood control schemes prepared by Provincial Governments 
and concerned Federal Agencies. 

• Review of flood damages to flood protection infrastructure and of plans for 
restoration and reconstruction works. 
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• Take measures for improvement in Flood Forecasting and Flood Warning 
Systems. 

• Standardization of designs and specifications for flood protection works. 

• Evaluation and monitoring of the progress of implementation regarding the 
National Flood Protection Plans 

• Preparation of a Research Program for flood control and protection 

• Develop recommendations regarding principles of regulation of reservoirs 
for flood control. 

(ii) Contributions of FFC in Irrigation System Management 

• Installation and up gradation of 10-CM Quantitative Precipitation 
Measurement (QPM) Weather Radar for Flood Forecasting Division (FFD) 
Lahore. 

• Procurement and installation of 1st phase of Meteor burst 
Telecommunication System including one Master Station and 24 remote 
site stations. 

• Up gradation of 5.36-CM Sialkot Weather Radar into 10-CM Quantitative 
Precipitation Measurement Weather Radar. 

• Procurement and installation of 24 No. HF-Radio Sets, also some coverage 
to Kabul River and Swat River. 

• Procurement and installation of 20 additional remote stations under existing 
Meteor burst Telecommunication System (Phase-II) 

• Procurement and installation of new 10-CM Quantitative Precipitation 
Measurement Weather Radar at Mangla. 

• Development of an initial/1st version of Computer Based Early Warning 
System through NESPAK, PMD & Delft Hydraulics, Flood Early Warning 
System (FEWS). 

• Expansion of Flood Plain Mapping activity covering remaining reaches of 
River Indus, along with rivers Jhelum, Chenab, Ravi, Sutlej etc. 

• Install Flood Forecasting and Warning System for Lai Nullah Basin in 
Islamabadand Rawalpindi 

2.2.4.4 Planning Commission of Pakistan (PC) 

The Planning Commission (PC) is a financial and public policy development 
institution of the Government of Pakistan. It was instituted by the Federal 
Government in 1952. It undertakes research studies and state policy development 
initiatives for the growth of national economy and the expansion of the public and 
state infrastructure of the country, in tandem with the Ministry of Finance (MoF). 

The commission develops the Five-year plans for the national economy. The major 
administrative positions on the commission include a Chairman who is the Prime 
Minister, Deputy Chairman (Federal Minister) and a science advisor. Other officials 
of the commissions include Secretary of Planning and Development Division, Chief 
economist, Director of PIDE, Executive Director of Policy Implementation and 
Monitoring (PIM), and members for Social Sectors, Science and Technology, 
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Energy, Infrastructure, and Food and Agriculture. Loans were extended by the Asian 
Development Bank and World Bank to the Government of Pakistan through 
Infrastructure Management Unit (IMU) of the Planning Commission to develop the 
infrastructure sector in an integrated manner for the uplift of the national economy. 
The loans also aimed at strengthening analytical and planning capacity of Water 
Sector Organizations and related institutions such as IRSA and Dam and Barrage 
Safety Council in addition to some other development programs of the country 
dealing with water. 

The Planning Commission is responsible to perform mainly the following functions: 

i. Preparation of the National Plan, its review and evaluation as well as its 
implementation. 

ii. Formulating an annual plan in accordance with the National Plan. 
iii. Monitoring, evaluation and implementation of major development projects 

and programs. 
iv. Preparation of projects including irrigation and drainage in the regions and 

sectors lacking adequate portfolio. 
v. Coordinate economic policies. 

vi. Organizing research and analytical studies in economic decision making 
process for the country. 

vii. Assists in defining the national vision and undertake strategic planning 
viii. Assists in formulating proposals for augmenting the country’s resources 

ix. Facilitates capacity building of agencies involved in the development 
x. Any other functions assigned by the Prime Minister 

2.2.4.5 Water and Power Development Authority (WAPDA) 

The Water and Power Development Authority (WAPDA) is a government 
organization whose prime responsibility is the planning and development of water 
resources as well as maintaining water and Power systems in Pakistan. Its 
headquarter is in Lahore with management sub offices all over Pakistan. Major water 
reservoirs that fall in the jurisdiction of WAPDA include Tarbela and Mangle dams 
and Chashma reservoir, which are also the main sources of regulating irrigation water 
supplies and power generation. 

WAPDA was established in February 1959, initially as Groundwater Development 
Authority for exploiting groundwater resources, and later as Water and Power 
Development Authority extending its mandate to develop water and power resources 
of the country and maintenance of relevant infrastructure. Since October 2007, 
Pakistan Electric Power Company (PEPCO) was established for thermal power 
management. 

WAPDA planned a comprehensive National Water Resource and Hydropower 
Development Program entitled Water Vision 2025 that was expected to generate 
16,000 MW of hydroelectricity through various projects. Other goals of WAPDA 
were to prevent water shortages, minimize drought and increase water storage for a 
growing population. Five massive hydropower projects, as detailed below, were 
announced by the President of Pakistan, which were planned to be completed by 
2016, with a generation capacity of 9,500 MW. Two of these projects are ready for 
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the construction phase, while three are in the stages of feasibility studies and 
preparation of tender documents. 

Under Water Vision 2025, WAPDA developed the following plans through 3 phases 
to improve water resources: 

• Phase I included Gomal Zam Dam in KPK, Mirani Dam and Mithan Kot 
Barrage at Kachhi Canal in Balochistan, Raising of Mangla Dam in Azad 
Kashmir, Greater Thal Canal in Punjab and first part of Thar/Rainee Canals 
in Sindh province. 

• Phase II, comprised Hingol Dam, Balochistan Dam and Satpara Dam in 
Northern Areas, Chashma Right Bank Canal and Khurram Tangi Dam in 
KPK, Akhori Dam and Sanjwal Dam in Punjab, the second part of 
Thar/Rainee Canal, Gajnai and Sehwan Barrages in Sindh and Bhasha 
Diamer Dam. These 11 projects will have a storage capacity of 12,790,000 
acre feet (15.78 km3), would generate over 3362 MW of power, and would 
irrigate 14000 square kilometres of land. 

• Phase III included, Yugo Dam, Skardu Dam, Dhok Dam, Rohtas 
Dam, Naulang Dam and Khadji Dam. 

2.2.4.6 Provincial Irrigation Departments (PIDs) 

From Management point of view, the irrigation system management at the provincial 
level by the Provincial Irrigation Department is the most important in terms of 
operation, maintenance and service providing to the end users/ farmers. This 
institution deals with all the issues and their solutions in totality, the system 
components from barrages /canal heads to the irrigated farms. The Provincial 
Irrigation Departments under their administrative heads i.e. Provincial Irrigation 
Secretaries with the Heads of Sections, Zones and Circles exercise their 
administrative control over the system operation, distribution of water, dispute 
resolution and implementation of policies and water laws. Previously, these 
institutions were named as Provincial Irrigation and Power Departments, which have 
now been renamed as Provincial Irrigation Departments with their mandate limited 
to the management of the irrigation water resources allocated to each province. The 
power sector has been put under different administrative set up. 

2.2.4.7 Provincial Irrigation and Drainage Authorities (PIDAs) 

PIDA being a provincial organization is abbreviated with relevance to the province. 
For example, for the province of the Punjab, it is named as “Punjab Irrigation and 
Drainage Authority”. It was established under the Punjab Irrigation and Drainage 
Authority Act 1997, which permits PIDA to take over the functions of the Irrigation 
and Power Department of the Punjab relevant to the canal irrigation, drainage and 
flood control systems for the province of the Punjab. Thus, PIDA would finally take 
up to perform all the functions of the Provincial Irrigation Department to manage and 
operate the irrigation system through its functionaries Area Water Boards (AWBs) 
and Farmer Organizations (FOs) as provided in the PIDA Act 1997. This 
organization for the province of Sindh is called SIDA, for the province of Balochistan 
as BIDA and for the province of KPK as KIDA. 
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2.3 Organization of PIDs 

2.3.1 Functions of the Provincial Irrigation Departments: 

The main goal of Provincial irrigation departments is to manage the irrigation system 
with the objective to improve farmer’s living through increased agricultural 
production that can in turn be achieved through proper management infrastructure of 
the existing irrigation system in terms of judicious and efficient use of available water 
supplies and improvement of social infrastructure and facilities of the water users. 
The main stakeholders of an effective irrigation management include farmers, the 
irrigation management agency (Provincial Irrigation Department) and Federal 
government leading to increased agricultural production. Thus, from management 
point of view, the Provincial Irrigation Departments have to deal with the issues of 
institutional organization, water supply, structures and maintenance of the system. 
The specific functions of the Provincial Irrigation Department are as under: 

• Operation and maintenance of Irrigation System of the Province. 

• Take appropriate measures of channel improvement and lining, etc., to 
minimize the water losses during conveyance. 

• Monitoring and performance evaluation of the irrigation system. 

• Develop projects and manage funds from financing institutions such as 
ADB, World Bank and JICA etc. for improving the system infrastructure 
and efficiency. 

• Prioritization, Planning and implementation of maintenance works through 
approved O&M work plans under the supervision of third party/ 
consultants. 

• Implementation of the development programs and foreign-aided Projects. 

• Execution of plans for the management of river floods in the Province, and 
to construct and maintain flood protection works. 

• Promoting the participation of beneficiaries in the management of the 
Irrigation and Drainage Systems of the province, in line with the 
requirements of the Provincial Irrigation and Drainage Authority (PIDA) 
Act, 1997. 

• Planning, organization, motivation and control of all activities to achieve 
the purposes and goals of irrigation. 

• Optimizing the use of water resources in the province by an equitable 
distribution of irrigation water supplies 

• Assessment and implementation of water rates based on the defined 
policies, e.g., flat rate or Irrigated Area Based systems, whichever is 
applicable under the rules. 

2.3.2 Management Organization of PIDs 

The Stakeholders of the irrigation management system at provincial level include 
Provincial Government, irrigation managers at different levels and the farmers and 
other consumers of water. The key objective is to manage the irrigation and drainage 
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systems in such a way that may fulfill the expectations of all the stakeholders of the 
system in accordance with the rules and policies. A coordinated approach among 
these stake holders would always be desired for meaningful output. The user, i.e., the 
farmers always tend to receive more water while the managers would permit only the 
permissible supplies and operate the system under given rules, policies and 
regulatory frame work. In fact, the canal water deliveries cannot be made as 
demanded by the farmers. These are rather controlled by the policies and water laws 
under a given supply and demand environment. 

The key objective of the management is to manage the irrigation system in such a 
way that each shareholder may get an equitable share of water to satisfy the needs of 
crops, animals and other uses at the farm. The Provincial Irrigation Departments have 
well developed organizational structure that has been operating since centuries to 
maintain the systems and deliver the water resources in farmers’ fields uninterrupted. 
Each province of the country independently operates the Irrigation System through 
respective Irrigation Departments namely, Punjab, KPK, Sindh and Balochistan 
Irrigation Departments. For further details, the organizational set up of the Punjab 
Irrigation Department is summarized below. 

2.4 Punjab Irrigation Department 

The Punjab Irrigation Department is serving 8 barrages and 8 head works as given in 
Table 2.1. The Punjab Irrigation System further comprises 24 main canal systems 
stretching over 6389 km (3993 miles) length, 30706 km (19191 miles) of 
distributaries and minors, 21million acres (8.5 million hectares) of cultivable 
command area through 58,000 outlets. The cropping intensities generally exceed 
125%. In some areas, it may range from 150 to 170%. Economic opportunities in 
rural areas are primarily limited to agriculture related inputs and farming activities 
with water as the major input. Continued growth in agriculture is, therefore, a key to 
the alleviation of poverty, which is significantly higher in rural areas as compared to 
urban areas. Fig. 2.1 shows the network of the canal system and barrages managed 
by the Punjab Irrigation Department. 

Table 2.1 Barrages and Head Works Operating under Punjab Irrigation Department 

S. No. Barrages Head Works 

1 Chashma Balloki 
2 Jinnah Khanki 
3 Rasul Marala 
4 Ghazi Brotha Qaderabad 
5 Trimu Sidhnai 
6 Taunsa Sulemanki 
7 Islam Mohammadwala 
8 Panjnad  

2.4.1 Objectives of Punjab Irrigation Department 

The Punjab Irrigation and Power Department (PIPD) was established with a vision 
to provide adequate, equitable and reliable irrigation water supplies to the cultivable 
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lands of the Punjab Province aiming at enhanced agricultural productivity and 
institutional reforms to facilitate participatory management coordinated by the end 
users. Thus, the primary goal of the Department is to supply the available quantities 
of irrigation water as efficiently as possible to sustain crop productivity and improve 
farmers’ living through increased agricultural production. Other objectives of 
establishing the Department include: 

• Manage and improve water supply, drainage, flood protection, hill torrent 
systems in the command areas comprising irrigated, riverine and rain-fed 
areas. 

• Take measures to provide environmental protection against degradation and 
groundwater mining. 

• Optimize the use of water resources in the province by the equitable 
distribution of irrigation water supplies (about 54 maf) through 58,000 canal 
outlets. 

• Promote the participation of beneficiaries in the management of the 
Irrigation and Drainage Systems of the province, in line with the 
requirements of the Provincial Irrigation and Drainage Authority (PIDA) 
Act, 1997. 

• Introduce institutional reforms for improving operational efficiency 

• Support irrigation functions by introducing planning and research activities. 

• Augment renewable energy resource through the installation of low head 
hydro power stations on locations where head is available. 

• Maintenance of irrigation structures and channels. 

• Management of canal operations and infrastructure of the irrigation system 
in terms of safe conveyance of water and release to the farmers in 
accordance with the established schedule and rights. 
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Fig 2.1 Canal Network of Punjab Irrigation Department 

2.4.2 Operational Components of Punjab Irrigation 

Department 

The components of the Department to effectively operate the system can be 
categorized as: 

• Management 

• Planning 

• Financial 
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2.4.3 Management Structure of Punjab Irrigation Department 

Fig.2.2 shows the overall management structure of the Irrigation Department, which 
is headed by the Secretary, Irrigation, who further commands the following sections: 

• Engineering Academy 

• Project Management Units (PMUs) 

• Punjab Irrigation and Drainage Authority (PIDA) 

• Planning and Reform Unit (PRU) 

• PMP Barrages and Head Works 

From a management point of view, the primary duties of the Department is to provide 
management infrastructure for proper function of the system, take policy decisions 
and to implement them effectively in a way to deliver the goods to the end users in 
accordance with the defined rules and regulations focusing towards enhancing crop 
production. The key positions of the organizational structure of the department are 
defined below: 

2.4.3.1 Secretary 

The management of the Department is headed by the Secretary who is the in charge 
of overall administration and management set up of the Irrigation System in the 
province. In addition, he is the principal accounting officer and therefore, possesses 
the authority and responsibilities of all financial and management matters. He holds 
the top executive position of the department who develops and implements the 
policies of the Government and gives necessary directions to the other management 
positions in this regard. He plays a leading role in setting and implementing the 
departmental policy objectives in the Province. 

2.4.3.2 Additional Secretaries and Deputy Secretaries 

Secretary Irrigation & Power is assisted by three Additional Secretaries (Technical, 
Budget & Operations and Administration) and five Deputy Secretaries who are in-
charge of 5 wings, i.e. Budget, Operations Technical, Administration and vigilance. 

2.4.3.3 Chief Engineers as Section Heads 

In addition to the additional secretaries and Deputy Secretaries, the Secretary, 
Irrigation is assisted by 5 Chief Engineers, each heading the sections of P&R, 
Research, D &F, Power and Development. He is also supported by Managing 
Director Power and Director Land and Reclamation. Currently, the power section is 
separate from the department, leaving behind the other sections as stated above. For 
operational management of the system in the field, there are 6 operational zones, each 
headed by a Chief Engineer as detailed below. 
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2.4.4 Management Components of Punjab Irrigation 

Department 

2.4.4.1 Irrigation Zones 

The irrigation system in the Province has been divided according to hydrological 
boundaries, and is managed through field Irrigation Zones. At present, there are six 
Irrigation Zones, namely Multan, Faisalabad, Lahore, DG Khan, Bahawalpur and 
Sargodha. Each zone is headed by a Chief Engineer and is responsible for 
management of irrigation system falling within its jurisdiction. In addition to the 
Irrigation Zones, there are also other special zones which perform special functions. 
These include Development Zone, Planning and Review Zone, Research Zone, 
Drainage and Flood Zone and Directorate of Land Reclamation. Each one of these 
Zone is headed by a Chief Engineer (CE). 

In addition, several Project Management Units (PMUs) have been established for 
implementation of Mega/Foreign Aided Projects. A Strategic Planning and Reform 
Unit (SPRU) has also been setup in the department for streamlining the process of 
Strategic Planning and Institutional Reforms in the department. 

2.4.4.2 Canal Circles 

One Irrigation zone is further divided into several ‘Circles’ each under the charge of 
a Superintending Engineer (S.E). There are typically 2-4 canal circles and some 
subject specific circles such as drainage, tube-well operation, link canal, etc. 

Fig 2.2 Organizational Structure 
of the Punjab Irrigation 
Department 
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2.4.4.3 Irrigation Divisions 

For operation and maintenance of the canal system, a circle is in turn responsible for 
managing several ‘Divisions’. There are usually 4-5 Divisions under each circle. An 
Executive Engineer (XEN) is in-charge of a canal division under the administrative 
control of Superintending Engineer. The Division is the basic 

Executive unit for operational activities, and the Executive Engineer enjoys the focal 
position in each division of the department. The engineers above him are controlling 
and directing officers, while engineers and staff under his supervision are to assist 
him in his field duties. For financial and accounting matters, an Executive Engineer, 
as head of a division, is responsible for reconciliation of budget spending and audit. 
For this purpose, a full time Divisional Accountant is also posted as a key 
representative of the provincial audit function to assist the Executive Engineer to 
maintain the accounts of the division properly, and exercise initial checks. 

The Executive Engineers are further assisted by Sub Divisional Officers (SDOs) to 
manage the system further downstream in a division. 

2.4.4.4 Recent Developments by PID 

• About 93% of the total water sector allocation was proposed for irrigation 
Projects in 2010-11. 

• The lining of irrigation channels in saline zones has been undertaken in 
Punjab, Sindh and Khyber Pukhtoonkhwa to save the seepage and other 
losses. 

• Works have been planned for 3 dams and 6 canal projects 

• Rehabilitation of the irrigation systems of Sindh, Punjab and Khyber 
Pukhtoonkhwa have been funded and implemented. 

• Maintenance of irrigation infrastructure is the responsibility of Provincial 
Irrigation Departments. 

• Abiana collection on flat rates has been enforced for each crop and season, 
though its rate is very low as compared to actual operational costs. 

• Pilot PIDA, AWBs and FOs have been established in LCC (East), LCC 
(West) Canal and LBDC commands. 

• Rehabilitation of LBDC is being carried out with the financial assistance of 
Asian Development Bank (ADB). 

2.5 Provincial Irrigation and Drainage Authorities 

(PIDAs) 

The Provincial Irrigation and Drainage Authority (PIDA) is an autonomous body 
with mandate to establish, manage and monitor the Area Water Boards (AWBs), 
Farmers Organizations (FOs) and Khal Panchayats (KPs) to promote farmers’ 
participation in the operation and maintenance of the system, enhance recoveries of 
“Abiana”, minimize farmer conflicts, create better coordination between the service 
providers and users of water and, above all, to introduce the advanced irrigation 
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practices in the Province, focusing on farm productivity enhancement. Developments 
pertaining to the creation of Provincial Irrigation and Drainage Authorities (PIDAs), 
their organizational structure and responsibilities are summarized below. 

2.5.1 Need for Transfer of Irrigation Management to PIDA 

The Irrigation system of Pakistan has been managed primarily by the Provincial 
Irrigation Departments since its birth for more than a Century with a variety of 
services provided to the farmers. During this period, the System had faced several 
social, technical, financial recovery, operational and management problems, which 
required improvement through institutional reforms for their rectification. The 
system entity of the public sector in planning, design, construction, operation, 
maintenance, policy framing, dispute resolution, financial recoveries and all 
management and decision matters neglectful of several management issues and 
constraints have been identified. To resolve the issues on a long term basis, the 
Punjab Government developed a vision to provide adequate, equitable and reliable 
irrigation supplies to the cultivable lands of Punjab aiming at enhanced agricultural 
productivity and sustainable development through broad based institutional reforms. 
The strategic vision includes institutional and policy reforms as well as critical 
investments in rehabilitation and system improvement. The relevant problems and 
issues, as mentioned by the PIDA (2005), included: 

• Overall deterioration of system and its management 

• General Lack of Agency responsiveness 

• Inequitable distribution of water 

• Inadequate maintenance of irrigation network 

• Low Irrigation efficiencies 

• Escalating gap between the revenues and expenditure 

• Environmental degradation 

• Lack of farmers’ participation in decision making and management 

2.5.2 Reform Program for Updating the Management System 

The Government launched a Reforms Program for achieving the national water 
vision, which states that by 2025, Pakistan should have adequate water available 
through proper conservation and development programs; water supplies of good 
quality that should be equitably distributed as per the needs of all users through an 
efficient management; and the institutional and legal system that would ensure the 
sustainable utilization of water resources and would support economic and social 
development with due consideration to the environment, quality of life, economic 
value of resources, ability to pay and participation of all the stakeholders. These 
national reforms included: 

(1) Institutional and Policy Reforms 
(2) Water Resource Management 
(3) Irrigation Service Delivery 
(4) Reforms to encourage new technologies. 
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(5) Better coordination between the Government functionaries and the farmers 

2.5.3 Purposes of Institutional Reforms 

The institutional reforms were focused on improving the management and 
maintenance of the irrigation system for ensuring its long term physical and financial 
sustainability, while the purpose of Water Resources Management Reforms was to 
emphasize the critical importance of water entitlements, measurements and 
transparency. The objective of Irrigation Services Delivery Reforms was to improve 
the quality, efficiency and accountability of irrigation services, through greater 
participation of farmers, institutional reforms, and the use of contractual 
arrangements among water supply agencies and users. Encouragement of New 
Technology Reforms included improvement of water use efficiency and on farm 
productivity of the system through incentives. 

The main purposes of irrigation reforms included: 

• To implement the strategy of the Government of Punjab for streamlining 
the irrigation and drainage system. 

• To replace the existing administrative set up and procedures with more 
responsive, efficient and transparent arrangements. 

• To achieve economical and effective operation and maintenance of the 
irrigation, drainage and flood control system in the Province. 

• To make the irrigation and drainage network sustainable on a long- term 
basis and introduce participation of beneficiaries in the operation and 
management thereof. 

• To improve the service providing capabilities of the irrigation system 
administration. 

2.5.4 Benefits of Institutional Reforms 

Achievement of the above mentioned objectives will benefit the agricultural 
production in the province and help boost the economy of the country. It is expected 
that the said reforms would bring substantial benefits to the farmers, which may 
include the following: 

• Solution of problems faced by the farmers at their doorstep without 
interference of the Government officers. 

• Financial sustainability in terms of revenue collection and utilization of 
funds for system maintenance. 

• Transparency in all matters dealing with the management and operation of 
the system and financial implications. 

• Higher Efficiency of System performance. 

• Equitable distribution of canal water to all the beneficiaries. 

• Disputes settlement arising out of water theft, breaches, gross water losses 
and water distribution among the shareholders. 

• Accurate assessment and recovery of “Abiana”. 
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• Proper distribution of canal water to the water users 

In general, following are the major features of Irrigation Management Transfer 
(IMT): 

• Management, operation and maintenance of irrigation infrastructure by the 
users. 

• Obtaining irrigation water and supplying it equitably and efficiently to the 
farmers. 

• Assessment and collection of water rates (Abiana). 

• Remittance of an agreed share of the collected abiana to Government after 
retaining its share for the maintenance of the system. 

• Settlement of water disputes relating to the farmers. 

• Protecting environmental matters such as water quality and water losses 
within the command area. 

2.5.5 Legal and Regulatory Frame work for Farmer 

Organizations 

PIDA Act 1997 legislated by the Punjab Assembly, made the basis for the following 
reforms. Therefore, the elected bodies of AWB and FOs will function in accordance 
with the following provisions (PIDA, 2005): 

• PIDA Act 1997 

• Pilot Area Water Board Rules 

• Pilot Farmer Organization Rules 2005 

• Pilot FOs Conduct of Business Regulations, 2007 

• Pilot FOs Financial Regulations 2000 

• Pilot FOs Registration Regulations 1999 

• Transfer Agreement between FOs and PIDA/ AWBs 

2.5.6 Functions and Responsibilities of Reform Institutions 

2.5.6.1 Functions of PIDA 

The institutional reforms involved management transfer of the irrigation and 
drainage system to a three tier autonomous entities, namely, 

• Punjab Irrigation and Drainage Authority (PIDA). 

• Area Water Boards (AWBs) and 

• Farmer Organizations (FOs) and 

• Khal Panchayat 

The elected bodies of PIDA by the farmers and among the farming community 
(AWA, FOs and KP) through Management transfer have taken up all responsibilities 
of management and operation of the irrigation system at the gross root level. This 
has permitted participation of farmer communities in the decision making, revenue 
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collection and utilization of funds for the maintenance and efficient operation of the 
system. 

The Participatory Irrigation Management (PIM) Model adopted by the Punjab was 
participatory in nature as the farmers were involved in management and control of 
irrigation system to develop their capacity, takeover the management responsibilities 
of the Irrigation Department and exercise their control over all the surface and 
groundwater resources of the province including rivers, canals, drains, hill torrents, 
etc. In terms of operation and maintenance, PIDA would perform the following 
specific functions after management transfer: 

• Plan design, construct, operate and maintain the infrastructures pertaining 
to the irrigation, drainage and flood control. 

• Take steps for efficient utilization of the water resources of the province. 

• To adopt the concept of Participatory Irrigation Management through 
establishing the institutions of Area Water Board (AWB) and Farmer 
Organizations (FOs). 

• To develop and implement policies regarding the establishment of farmer 
institutions and their monitoring and evaluation. 

• To take measures for assessment and collection of water rate as well as 
drainage cess, utilization of the collected revenues and reduction of O&M 
expenditure. 

• Enable the Authority financially sustainable for the operation and 
maintenance of the system. 

2.5.6.2 Functions of Area Water Board (AWB) 

The Area Water Board is an elected body with the electoral area of the respective 
canal command and its shareholders acting as voters. The Area Water Boards will 
exercise their control over given Canal Command from Barrage to the distributary 
head and would take the responsibilities for managing the operation and maintenance 
of the commanded canal system as well as the drainage and flood control 
infrastructure. Beyond the distributary head, the management of the irrigation system 
is transferred to the FO. The AWB under AWB rules (PIDA, 2005) would perform 
any or all of the following functions. 

• Review and monitor the work plan pertaining to the operation and 
maintenance of the canal. 

• Develop and recommend the development schemes for inclusion in the 
annual development programs of the Government and review the progress 
of such programs. 

• Prepare, implement and regulate the rotational program of water 
distribution among the distributaries in the canal commanded area. 

• Monitor the irrigation system of a canal command for any breaches, gross 
water losses or theft of water or undue handling of irrigation water. Plan and 
implement the measures for preventing and checking of any instance of theft 
and other offenses committed by the farmers. The AWB would also take 
decisions on such offences and ensure their implementation. 
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• Review and supervise the collection of water rates and drainage cess. 

• Prepare budget allocation and monitor any expenditure. 

• Assist PIDA and the Provincial Government in the formation of Farmers 
Organizations and KhalPunchayats and recommend measures to improve 
their working to PIDA. 

• Receive, utilize and control any funds, grant or donation from the 
Government, PIDA or any person with the approval of PIDA. 

• Perform any other function assigned by the Authority from time to time. 

2.5.6.3 Functions and Responsibilities of Farmer Organization (FOs) 

A Farmer Organization (FO) is an elected body with its voters comprising 
shareholders of the respective distributary. Consequently, it would be responsible to 
execute its control over a distributary inclusive of its minors, i.e., from the head of 
distributary to the canal outlets. The FO would take complete management 
responsibilities of operation, maintenance and financial implications over the 
distributary command as detailed below: 

• Manage, operate and maintain all the infrastructures related to the irrigation, 
drainage and flood control over a given distributary command. 

• Obtain the authorized irrigation water supplies from the main or branch 
canal at its head regulator and supply it to the farmers or shareholders 
equitably and efficiently by minimizing the conveyance water losses. 

• Assess and collect the canal water charges, drainage cess and other fees and 
dues from the farmers of the command and deposit the collected revenues 
with the PIDA after retaining its share as permitted by the authority in 
accordance with the approved rules. 

• Levy and collect any charges for additional services rendered by the farmer 
organization, including additional charges because of default in payments. 

• Register and settle water disputes among the shareholders of the command. 

• Preparation of operational plan of the distributary in accordance with the 
availability of water in the system and get approval of the General Body of 
FO as well as from AWB and PIDA. 

• FO will maintain daily receipts and issues of water at the head of 
distributary and other control points of the system 

• FO in collaboration with AWB and PIDA, will conduct a hydraulic survey 
of the distributary at least once in 3 years to facilitate remodeling and 
improvement activities 

• FO will prepare an annual budget, O & M Budget, Capital Expenditure 
Budget and Financing Plan. 

• FO should take necessary steps and make adequate arrangement for the 
security of the distributary structures for which inventory has been received 
by the AWB/ PIDA. 

• The FO is an autonomous body in relation to their working, staffing and 
financial matters subject to the supervisory control of the AWB and PIDA 
as prescribed by the Rules and Regulations. 
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2.5.6.4 Functions and Responsibilities of Khal Panchayat 

The Khal Punchayat is the elected administrative body for a watercourse command. 
The primary function of Khal or Nehri Punchayat is to assist the relevant FO in the 
performance of its duties and functions under the directions of the FO. At this level 
the farmers of the watercourse command are governed by their elected 
representatives in a closed social set up. The Nehri Punchayat will perform the 
following functions: 

• Receive and distribute the allocated share of irrigation water equitably 
among the farmers of the area. 

• Operate and maintain the irrigation channels of the watercourse command, 
outlets and other structures in accordance with the approved design.  

• The Khal Punchayat assists the FO in the collection of water charges, fees 
and other dues levied on the land owners/shareholders from time to time. 

• Identify and report any offences such as water theft, damage to the diversion 
structures, carried out by the farmers and assist the authorities in the 
prosecution of offences under section 70 of the Canal and Drainage Act 
1873. 

• Supervise working of the staff and receive any complaints in this regard 
from the affected farmers for onward forwarding to the FO. 

2.5.7 Organizational Management of Reformed Institutions 

2.5.7.1 PIDA 

The organizational and management structure of the PIDA is given in Table 2.1. It 
comprises 7 representatives of farmers of various canal commands, Chairman P& D 
Department, Secretaries of Finance, I & P and Agriculture Departments and the 
Managing Director of PIDA in addition to the Chairman who is the Minister of 
Irrigation. The organizational and management structures of statuary bodies of 
PIDA, i.e., AWB and FO are given in Tables 2.2 and 2.3, respectively. 

Table 2.1 Organizational and Management Structure of PIDA 

Status in PIDA Official Designation Electoral PIDA Position 

Chairman Minister Irrigation  Ex-Officio 
Members 7 Farmer Representatives Farmers of Commands 
Member Chairman P & D Ex-Officio Member 
Member Secretary Finance - do - 
Member Secretary I & P  - do - 
Member Secretary Agriculture  - do - 
Member Managing Director  - do - 

Source: PIDA, 2005 

2.5.7.2 Area Water Board 

Management Structure of Area Water Board of a canal command is given in Table 2.2. 
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Table 2.2 Organizational Management Structure of Area Water Board 

Status in PIDA/AWB Official Designation Electoral PIDA Position 

Chairman Elected Representative FO Farmers 
Vice Chairman Elected Representative FO Farmers 
Members 10 Elected Representatives FO Farmers 
Members 9 Non Farmer Representatives Non Farmers 
Member Chief Executive Ex-Officio 

Source: PIDA, 2005 

2.5.7.3 Farmer Organization 

As provided in the PIDA 1997 Act, each Farmer Organization comprises a General 
Body and a Management Committee. All the shareholders of the distributary 
command have the right to vote in electing these statuary bodies. Each elected 
member of General Body is represented by one watercourse of the distributary 
command administered by the FO. The Management Committee performs all the 
functions of FO and exercises all the powers of FO except such functions as to be 
performed by the General Body. The Management Committee comprises elected 
members as given in Table 2.3. 

Table 2.3 Organizational and Management Structure of Farmer Organization 

Position in PIDA Number Nature of Position 

President 1 Elected by General Body of Farmer Organization 
Vice President 1 Elected Representative of Farmers 
Secretary 1 Elected Representative of Farmers 
Treasurer 1 Elected Representative of Farmers 
Executive Members 5 One from head of distributary 

One from middle of distributary 
Three from tail of distributary 

Source: PIDA, 2005 

The Management Committee is elected for a period of 3 years by the General Body 
of the FO in accordance with the regulations. To carry out the operation and 
maintenance of the distributary and other assigned functions, FO may employ an FO 
Assistant, one Technical Manager and adequate technical staff as required to perform 
the assigned duties. 

2.5.8 Performance of PIDA 

The Provincial Irrigation and Drainage Authority (PIDA) was established under the 
1997 Act. Under this act, the first Area Water Board (AWB) was established in the 
Lower Chenab Canal (East) on the Pilot Project basis followed by formation of 
Farmer Organizations (FOs). For this purpose, rules were framed by the Government 
under Section 16 of the PIDA Act and the process of establishing Farmer 
Organizations was therefore, initiated. The establishment of various institutions and 
activities carried out under PIDA are summarized below. 

• The 1st Pilot Area Water Board was established at Lower Chenab Canal East 
Circle, i.e., LCC (E), Faisalabad in 2000, and 85 FOs were established in 
the pilot AWB till December, 2005, which were made operational in 2007. 
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Punjab PIDA provided training and capacity building to these FOs (within 
Pilot AWB) through its Social Mobilization Cell and imparted them the 
operational experience on joint management basis with PIDA functionaries. 
The Revised Regulatory Framework for FOs and Pilot AWBs was set up by 
the Punjab Water Sector Reforms Committee. 

• Sixty seven FOs in AWB / LCC (W) Circle Faisalabad and 30 FOs in D.G. 
Khan were established during 2007. Each FO was an elected body among 
the shareholders of a distributary with the voters being among the farmers 
of the commanded area. These FOs were empowered under the Irrigation 
Management Transfer rules. Further process of establishing FOs in AWBs 
of Bahawal Nagar and D.G. Khan continued. 

• Fifty three FOs were established at LBDC command covering districts of 
Qasoor, Okara, Sahiwal and Khanewal. 

The Institutional Support and capacity building has been consistently provided by 
the PIDA to the FOs through the professionals in the fields of Technical, Social, 
Revenue and Finance. With the decentralization approach, organizational changes in 
Irrigation Management and participation of the farmers (Participatory Irrigation 
Management), the performance of the FOs in the Pilot AWB of LCC (E) as well as 
in LCC (W) Circles and the areas brought later under PIDA management, has been 
very encouraging in terms of revenue (Abiana) collection, improvement in water 
distribution from head to tails as well as in the maintenance and repair of the 
distributaries (PIDA, 2005). Accordingly, the major achievements under PIDA act 
1997, included the following: 

• Awareness regarding irrigation system operation, maintenance and 
management has been created amongst the farmers through social 
mobilization techniques. After establishment of 84 FOs of AWB/ LCC (E) 
Circle, PIDA has could resolve water disputes efficiently through 
cooperation at their doorstep and consequently, resolved 450 water disputes. 

• Before implementation of PIDA, theft of irrigation water at various levels 
of the system has been one of the major issues of operational losses. 
Effective management of FOs has resulted in significant reduction such 
water theft cases, primarily due to the social pressure exerted by the FO 
office bearers and their capacity building in taking legal actions against the 
accused persons. According to the records, 84 FOs of AWB/ LCC (E) Circle 
registered 85 FIRs against the accused persons, which has established a 
good example of monitoring the system by the farming community. Thus, 
capacity building of FO representatives showed improvement in 
functioning of Farmer Organizations in organizational development and 
other issues. 

• Inequity of water availability has been one of the problems of our irrigation 
system. After implementation of PIDA Act, the equity in the canal water 
distribution, from head to tail of the supplying channel, has significantly 
improved. 
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• Repair and maintenance work of channels of respective distributary 
command have been carried out successfully by the FOs on self-help basis, 
utilizing their share of 40% of Abiana collection. 

• The FOs of AWB/ LCC (E) Circle actively considered and disposed off the 
pending cases of chakbandi. 

• FOs of AWB / LCC (East) Circle checked the operational and management 
issues of 4233 outlets and rectified the identified problems of 693 outlets. 

• The “Abiana” collection improved significantly in the PIDA administered 
areas as compared to the areas where Institutional Reforms has not been 
implemented yet. 
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