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measures, while CWR provided coordination be-
tween the two government departments on one
hand and between the departments and the farm-
ers on the other hand.

In the Padianallur tank, the rehabilitation of tank
bunds and its appurtenant work, provision of cross-
regulators across the main channel, and lining of
on-farm channels were executed after consulting
the informal farmers’ association (FA). The work
was executed by a contractor who was the presi-
dent of the informal association at that time.
Command area development was executed with the
objective of equitable distribution of water in the
head, middle, and tail reaches by dividing the flow
in the main channel in proportion to the area to be
covered in each reach. Even before the execution
of works was completed, farmers in a number of
places had damaged the channel lining provided,
as the works executed were not in tune with their
needs.

To share the experience gained during the study,
CWR again organized an International Workshop
in January 1987. The workshop recommended
continuing further studies by taking up the rehabili-
tation program by motivating the farmers into a
formal FA and involving them in all facets of reha-
bilitation, i.e., planning, design, execution, main-
tenance, and management. Ford Foundation again
came forward to fund the research component to
take up the study in the tanks selected for rehabili-
tation under the ongoing EEC Project. Anthony
Bottral, Program Officer, Ford Foundation, informed
that under similar conditions in the Philippines, the
National Irrigation Agency conducted an experiment
in which catalysts were placed in the village to
motivate the farmers for better irrigation system
management. He suggested trying this model in
the tank rehabilitation program. This model is
popularly known as the ‘‘‘‘‘Philippines model’. CWR
prepared a project proposal titled “Alternative
Approaches to Tank Rehabilitation and Manage-
ment – An Experiment.”

4.2.1 Objectives

(i) Selecting four experimental and an equal
number of control tank irrigation systems, study-
ing them in detail and understanding the
rehabilitation works;

(ii) Fielding institutional organizers in the experi-
mental tanks to organize or reactivate water
users’ groups to:
a) interact with the implementing agencies

right from the planning through execution
stages, and

b) commit them to operate and maintain the
rehabilitated systems in a sustained
manner;

(iii) Studying and documenting the process of
farmers’ participation and the results of such
participation or the lack of it;

(iv) Suggest changes, if needed, in selecting tanks
and in planning and implementation of the
rehabilitation measures; and

(v) Learning to work together in interdisciplinary
teams and with the water users.

This field-based action research study was a col-
laborative endeavor of five institutions—PWD, AED,
Anna University, EEC, Ford Foundation, and FAs—
to experiment in nonsystem rain-fed tanks. The
following criteria were considered for selecting a
tank as a candidate for the proposed experiment:

• enthusiasm of majority of farmers
• hydrological features with the dependable

water yield for storage
• soil fertility status and scope for diversity of crops
• conjunctive use of surface and groundwater in

the command
• incremental benefits that are likely to occur
• number of villages served
• population and its distribution in case of more

than one village or hamlet with less disparity
• size and distribution pattern of landholdings

PAST EXPERIENCES WITH TANK REHABILITATION 11
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This multidisciplinary team collected 57 vital data
covering the following hydrological and socio-
economic characteristics:

(i) village background,
(ii) hydrology of tank,
(iii) components of tank,
(iv) ayacut,
(v) groundwater status,
(vi) socioeconomic background, and
(vii) cost.

A team of irrigation engineers, agronomists, agri-
cultural engineers, and sociologists undertook
reconnaissance surveys of the shortlisted tanks and
selected four tanks for study under phase I. Based
on the experience of the phase I program, some
modifications were made for the phase II study.
The process documentation was dispensed with in
the phase II program. As the PWD had come for-
ward to provide necessary technical guidance to
the FAs, it did not contribute much to the study
and the technical assistant was also dispensed
with. Only implementation officers were placed
in the tanks to motivate and mobilize the farmers
into an organization and prepare them to take
up the responsibility of execution of work by the
FA. The following 12 tanks under phases I and II
were studied:

Name of TName of TName of TName of TName of Tankankankankank  District District District District District

(i) Kattiampandal Kancheepuram
(ii) Kedar Villupuram
(iii) Kannangudi Pudukottai
(iv) Sowdarpatti Madurai
(v) Vengal Thiruvallur
(vi) Nandiyalam Vellore
(vii) Samudram Thiruchirapalli
(viii) Thirupunavasal Pudukottai
(ix) Pagadaikulam Dindigul
(x) Ayavittan Madurai
(xi) Karuppur Thoothukudi
(xii) Sennaneri Thirunelveli

4.2.2 Observations

All these study tanks are diverse—agro-climatologi-
cally and socio-economically. The studies throw
an insight into the villages, their history, traditions,
beliefs and wisdom, castes and conflicts, ups and
downs in economy—all centered around the
“Tank”. Many lessons were learned in the begin-
ning, during the course of, and at the end of the
project. These lessons are summed up and given
below.

Farmers’ Organizations: The villages generally have
traditional, informal associations other than the
official village panchayats. These associations have
leaders who are respected by all in the village, some
of them, by virtue of their age and service rendered
in the past, wield considerable influence in the
village. Many of these leaders encourage a second
line of leadership to emerge among the next
generation. For example, Kannangudi has a clear
allocation of responsibility. The elders look after the
village affairs and the youngsters look after the
affairs of the tank. Both consult each other, cooper-
ate, and coordinate their works for the benefit of
the village as a whole. If the farmers have confi-
dence in their leaders, then they trust that their lead-
ers will do everything for them. Wherever this pattern
exists, the FA is found to be sustainable and farm-
ers’ involvement is remarkable. But a drawback of
this type is that the people put more faith in the
leadership and evade responsibilities. For example,
Pagadaikulam is one such tank where the office
bearers alone shared all the responsibilities. This
type of situation leads to a gap between office
bearers and members as found in Vengal tank.

4.2.3 Farmers’ Participation in Planning
Tank Rehabilitation Works

When the tank modernization project started with
EEC assistance in Tamil Nadu, the PWD engineers
inspected the tanks, assessed the works to be car-
ried out, and prepared the estimate and work plan.
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The tanks were traditionally CPRs managed by the
villagers. When the government started repairing
them, the concept of village property was gone from
the people’s mind and the tank was viewed as
government property. After the works were carried
out, the farmers were not happy and complained
that modernization had disturbed their normal water
allocation practices. In many places, the cross-
masonry works were viewed as hindrance to the
flow of water and people had broken the structures
as in the cases of Pillaipakkam and Padianallur.

In the study tanks, participatory rural appraisal
method was followed to ascertain the felt needs of
the farmers. The farmers identified the problems
and works required to solve the problem. The
engineers agreed to this and estimates were pre-
pared accordingly to carry out the works. Once this
was done, the people trusted the officials and
provided all help and support. This reassured them
that the tank continues to be the common property
of the village. This also avoided unnecessary works
from being carried out.

4.2.4 Execution of Works by Farmers’
Organizations

When the modernization works were entrusted to
the FA, many were skeptical about the capability of
the FA to complete the work in time and with qual-
ity. But the farmers demonstrated that they could
do quality work within the time frame, provided they
received cooperation and support they expect from
the government. The rehabilitation works in
Kannangudi tank at a cost of Rs2,303,000 was
completed in 26 months. The mobilization of funds
by the association during the work is essential to
keep the time frame. This depends on the coopera-
tion among the farmers and willingness to contrib-
ute. In the Ayavittan village, group rivalry existed
and farmers were reluctant to contribute money for
any common cause. One of the reasons may be
the village’s proximity to a big urban center. The
work in this tank was the slowest among all 12 tanks.

Persuasion, advice, and even threat by officials were
not helpful in making the villagers carry out the work
in time.

For the FAs, execution of works costing several lakhs
was a new experience. Most of the delay in execu-
tion was due to their cautious approach and inad-
equate cash flow. They always looked for help and
guidance. The technical assistants working in this
project provided the needed help and advice. The
top rung of the official echelon was very helpful,
but the middle and lower level officials were not
keen to support the associations. In some cases,
initially they put minor hurdles and pinpricks. As
the project moved on, persuasion and clearing their
doubts by the CWR staff started helping to change
their attitudes. When the contractors were entrusted
with the work, their tender rates were always more
than 7–15% of the estimated rates. This provided a
buffer for them to meet the unforeseen cost escala-
tions. But as the FA was given the work on nomina-
tion at the estimated rates, it encountered losses.

The farmers, with their long association with irri-
gated agriculture and tank management, are able
to visualize the aftereffects of introducing of any
new structures in tank system. For example, in the
normal design of a canal, more water is carried in
the head-reaches and as the canal runs, water is
distributed to the branches. Thus, the middle and
tail ends receive less water and therefore these
canals are designed for smaller capacity. The farm-
ers were against this type of design in
Pagadaikulam. They pointed out that as the drain-
age from adjacent command will also flow in to
the canal, the middle and tail end part of it has to
be wider as these receive drainage from the head
to tail. They were right and the new design was
adopted, which satisfied all. In Vengal tank, the
construction of a retaining wall blocked the drain-
age of uplands where dry crops are cultivated. The
farmers cut open the wall to ensure drainage for
their lands. Other than the villagers, no one could
have anticipated this problem.

PAST EXPERIENCES WITH TANK REHABILITATION 13
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In Kedar tank, the FA laid a farm road of 4 meters
(m) width for 1.5 kilometers (km) length. The road
was formed along a distributary channel. For this
road, some farmers contributed some part of their
lands free of cost. This farm road reduced their
transport expenditure on farm inputs and reduced
the expenditure to the tune of Rs250 per acre.

4.2.5 Breaking the Barriers for Cooperation

Mobilizing farmers of an entire village will encoun-
ter many hurdles. In all these study tanks, the caste
barrier was broken through this experiment. The
usually excluded scheduled castes (SCs) were
recognized as shareholders in the tanks and are
given due representation in the executive com-
mittees. This was possible because the democratic
method of electing office bearers was encour-
aged. Even in villages like Sennaneri, where a
single caste is numerically dominant, all caste
people were accommodated in the executive
committee. In all the cases, it is not a simple
representation but the right to participate in the
management of tanks. This also empowers them.
As individuals they were reluctant to approach
government officials, but as office bearers they
have confidence to meet and demand what they
are entitled to from the Government. The social
discrimination in the use of tank water was
minimized.

In financial management, the farmers are quick to
grasp any opportunity to adopt new and innova-
tive methods in saving money and mobilizing funds.
When they took up the execution of works, the farm-
ers of Sowdarpatti contributed labor and cattle
power free to the association. The completion of
works and payment for services were well matched
to avoid excess payments or nonpayment in
Karuppur. This helped them complete the works in
good quality on time. The works taken up by the
association provided employment to local people,
which cannot be expected if an outside contractor
did the work.

4.2.6 Lining of Field Channels

Lining of the main canal up to the tail end ensured
equitable distribution of water to all. In all tanks,
the traditional system of water distribution is
followed. This was based on their custom and their
concept of equity. The farmers will not accept any
change in this. The pangu system in Kattiampandal
and karai system in Kannangudi which are examples
of traditional water management practices adopted
in tank commands in Tamil Nadu. In these systems,
the command areas were divided into a number of
blocks and priorities were fixed based on the
contributions made by the groups for tank system
development and maintenance. As the priority areas
are not contiguous, water wastage resulted and
water became very scarce. This is now considered
against the principle of social justice. First settlers
gaining priority over others is seen in the irrigation
systems all over the world. In the Vengal tank,
traditional water distribution discriminated against
the tail enders. Though the water reaches the tail
end, the time allocated for the tail end is always
during the night. Thus, the discrimination, not
apparent, is still there.

4.2.7 Financial Sustainability of Farmers’
Organizations

The sustainability of FAs depends on the financial
resources available. To strengthen the financial
resources of FA, the Irrigation Management Train-
ing Institute (IMTI) gave a matching grant toward
creating a corpus fund to maintain the tank. The
farmers contributed Rs100 per acre and IMTI gave
a matching grant of Rs100 per acre. All the study
tanks received this. But the interest accruing out of
this is not sufficient for maintenance. Hence, the
associations mobilized funds through many ways.
In Kannangudi, goats are reared to generate funds.
Fishing rights from the tanks were usually auctioned
in the village and the money received became part
of the village common fund. But the government
curtails this as of now.
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The district administration duly recognizes success-
ful FAs like Kedar for their services. They are made
members of the district development council. The
financial stability and resources with the associa-
tion is remarkable in case of Kedar. The FA presi-
dent was also elected as the president of the
panchayat. The FA was able to attract funds from
the government under several schemes and carried
out many improvements to the tank. Recently, the
FA which is rich as well as generous donated money
to the panchayat for construction of a school
building.

4.2.8 Rural Employment Generation

Tank rehabilitation programs not only helped the
farmers, but also agricultural laborers in the village.
Usually, these types of rehabilitation works are
entrusted to contractors who have a captive labor
force. This labor moves from place to place wher-
ever the contractor executes works. Therefore, local
laborers would not get any benefit in this form of
contract during the noncropping idle period.

As the FA took on the project, it was decided in
their respective executive committee meetings that
preference had to be given to local laborers and

outside laborers to be engaged only for skilled la-
bor such as masons.

Details of men, women, and skilled laborers from
local and outside engaged in this project are
furnished in Table 4. It may be seen that the
employment generated for local labor varies from
Rs200,000 to Rs606,000. So, money allocated for
rehabilitation was plowed back into the village. This
helped increase the financial status of local laborers.

4.2.9 Problems Encountered

In the estimates, certain quarries were identified to
collect broken stone and random rubble. Approved
quarries mentioned in the estimates of Thirupu-
navasal, Sennaneri, and Pagadaikulam were closed
and the FAs have to obtain the materials from longer
distances by paying extra cost. For example,
Sennaneri FA incurred about Rs40,000 in added
costs.

The execution process in all the tanks dragged on
for more than 2 years. The cost of materials and
labor increased considerably in the meantime. As
the FAs did the work at earlier rates, they incurred
considerable losses.

Table 4. Details of Employment Generated

Tank
Internal Laborers External Laborers

Men Women Masons Value (Rs) Men Women Masons Value (Rs)

1. Kattiampandal 5,528 3,113 – 200,039 2,141 351 – 65,842

2. Kedar 4,956 3,803 – 227,365 – 1,955 2,793 184,528
3. Kannangudi 5,333 11,324 – 606,370 – – 1,896 27,520

4. Sowdarpatti 6,784 4,872 – 242,680 – 600 652 67,690

5. Vengal 1,881 3,207 181 331,782 1,917 283 1,313 319,498
6. Nandiyalam 5,550 7,778 856 593,940 65 32 82 12,410

7. Tirupunavasal 3,773 5,366 – 387,360 354 414 1,536 401,410

8. Samudram 1,086 7,448 – 373,940 – – 2,942 382,460
9. Pagadaikulam 3,302 3,312 65 312,570 – – 965 116,940

10. Ayavittan 1,333 985 18 148,160 1,065 1,680 852 271,150

11. Karuppur 3,812 2,055 – 246,125 1,015 723 1,179 169,970
12. Sennaneri 1,921 3,013 1078 382,680 2,145 810 741 261,075
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4.2.10 Turnover to FAs

Under the Water Resources Consolidation Project
(WRCP), PWD is prepared to hand over the O&M
responsibilities below the distributary level of major
irrigation systems to the FA. But in the case of the
tank system, the Kedar FA through the CWR, Anna
University, requested the government of Tamil Nadu
to hand over the tank system for sustained mainte-
nance. However, the government of Tamil Nadu is
hesitating to do so even after the Chief Engineer,
PWD recommended the proposal.

Many departments exercise their control over the tank
with command area over 100 acres. It comes under
the control of PWD. However, the Revenue Depart-
ment has hold on the poromboke (barren land) and
levies a mining charge on silt removed from the tank
bed. At times they also control the trees on the tank
bunds. The Fisheries Department through fishermen’s
cooperatives control the pisciculture. The Forest De-
partment is cultivating trees in the water spread area.
The panchayat is the local custodian of all water bod-
ies in its jurisdiction. The welfare of farmers who are
the end users is not a concern for these departments.

As an experimental measure, the government of
Tamil Nadu ordered to entrust the fishing and usu-
fructs rights to the Kedar FA. After enactment of the
Panchayat Act, the Kedar FA voluntarily entered into
an agreement with the local panchayat to raise fish
in the tank and share the profit with them at the
ratio of 55:45 with the FA taking 45%. The agree-
ment ensures a reliable income.

In the case of the Pagadaikulam FA, though they
have been enjoying fishing rights for over 50 years,
the Fisheries Department contested with them and
obtained an order from the High Court in their favor.
This deprives them of a reliable income of
Rs30,000–40,000 per annum.

The FA generates considerable income by allowing
the people to cut bricks using tank silt. All these

helped the Kedar FA build up their resource to more
than Rs150,000 and take up certain community
works such as laying roads, constructing school
building, etc. This proves that the sustainability of
FA is fully dependent on its capacity to mobilize re-
sources. If the Government wants to turn over the
irrigation systems to the FA, it should first ensure a
reliable source of income through usufructs rights
and fishing rights. The interest accrued from the
matching grant is very insignificant. Unless substan-
tial interest is ensured, the success of the FA’s take-
over of O&M is doubtful.

4.3 EEC Tank Modernization Project
in Tamil Nadu

In June 1984, the EEC and Government of India
(GoI) signed an agreement to modernize 150 tanks
having a command area between 100 and 200 ha.
The total command area of these 150 tanks is
18,764 ha, or 3.8% of the command area main-
tained by the PWD in the State. The average
command area is 125 ha/tank.

The project aims to increase food production and
rural incomes by achieving higher cropping inten-
sity through improved water management and
reduced water losses. The main aim is to obtain a
higher production per unit of water supplied and
provide equitable water distribution among the
farming community. The saving in water use is
expected to enable the cultivation of an additional
area of 2,653 ha (+14%), giving an irrigated area
of 21,417 ha after completion of the project.

4.3.1 Project Components

(i) EEC Grant (Civil Works)
1. Restructuring of main irrigation/drainage

channels, lining of main irrigation channels
2. Restructuring of tank sluices and weir,

desilting of supply channels and tank
bunds; improvement to catchment areas

3. On-farm development works
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4. Land grading and shaping, construction of
periphery bunds/embankments

(ii) Tamil Nadu Government’s contribution
1. Establishment charges
2. Machinery, equipment, furniture and their

O&M charges
3. Price escalation
4. Appraisal, monitoring, and evaluation in

20 tanks
5. Contingencies and unforeseen costs

The following criteria were followed to select tanks
for rehabilitation:

1. Priority to be given to tribal areas and/or
drought-prone areas and small and marginal
farmers

2. Investment cost at 1985 prices to be less than
to Rs16,500/ha

3. Benefit-cost ratio higher or equal to 1.0 except
for tribal areas, where it shall be higher than
or equal to 0.8

4. Command area less than 200 ha
5. Nonsystem tanks

The project was carried out during 1984–1989.
Because of the savings under the present program,
and because of the more favorable rate of exchange
between the European currency unit (ECU) and the
Indian rupee, PWD has requested permission to
undertake 60 additional schemes. This was
accepted by the Commission provided that the total
cost should not exceed the EC grant. Altogether
205 tanks were rehabilitated. The total command
area of the 205 tanks is 27,217 ha.

4.3.2 Lessons

The project had the following inherent drawbacks:

1. The data base on which the hydrology of tank
was assessed was very weak and it was not on
a watershed basis.

2. The government assumed a benevolent pater-
nal role and works contemplated were based
on preconceived notions. The knowledge base
of the farmers, who are the actual users, was
not used. Most of the tanks had problems of
encroachment or obstruction in the tank feeder
drains, but the project did not pay attention to
this component. The farmers were well versed
with the control of water in the sluices fitted
with plug and socket arrangements, but a steel
screw gearing shutter arrangement in which the
farmers found difficult to visualize the flow from
sluices replaced these old traditional systems.

3. The on-farm development works in the field
channels posed cleaning problems as their
width were too small.

4. As the work was reviewed by the financial
progress, project staff paid much attention to
high cost works only. The staff were not inclined
to set right any defects pointed out by the
farmers, which caused strong dissatisfaction
among the farmers.

5. Old weirs were demolished and new ones were
built at huge cost based on theoretical flood
and not based on whether the tank had
breached in the past or not.

6. There was no mechanism to motivate the
farmers to take up O&M responsibilities after
modernization.

7. The farmers were not involved in planning the
rehabilitation.

With the lessons learned from the Phase I rehabili-
tation, the EU provided another ECU24.5 million
as grant. Phase II of the project consisted of the
same activities of the Phase I but strengthened and
complemented the implementation methods.
Phase II was different from the earlier project in the
following areas:

1. Selecting tanks for modernization by a social
screening process to identify the level of coop-
eration among the farmers, socioeconomic
background, inherent contradictions in the

PAST EXPERIENCES WITH TANK REHABILITATION 17
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village, and whether they would be a hindrance
to collective action

2. Changing the planning process toward need-
based and with the involvement of farmers

3. Reverting to the old type of plug and socket
sluices

4. Adopting a rectangular cross section for lined
field channels that enabled easy cleaning

5. Minimizing expenditure on surplus weirs

Phase II of the project, carried out during 1989–
1996, consisted of:

1. Rehabilitation of 150 tanks, each ranging from
100 to 200 ha, with a total command area of
20,300 ha.

2. Pilot modernization of 80 ex-zamin (belonging
to zamindars or landlords) tanks, each with a
command area of 4–50 ha with a total com-
mand area of 2,080 ha.

3. Investment costs would be less than or equal
to Rs20,000/ha.

The following lessons for future projects emerged
from Phase II:

1. The government planned and executed tank
rehabilitation without involving farmers in the
process. To have an effective rehabilitation and
continued sustainability, farmers should be con-
sulted before planning and involved in the re-
habilitation process.

2. The yield from catchment and inflows from sup-
ply channels are to be assessed more accu-
rately and, wherever possible, measurements
be made and recorded.

3. Provision for forming and strengthening of
water users’ associations (WUAs) should be made.

4. Ex-zamin tanks have been neglected for a long
time and hence investments to the tanks could
be increased.

When the project was going on, the currency value
of EU grant appreciated and another 100 PWD

tanks with a total command area of 13,769 ha
were rehabilitated. This was considered Phase II–
Extension project.

Unlike phases I and II, the Phase II–Extension
contained many changes and new components.
They are:

1. The cost of rehabilitation provided was
Rs11,500/ha

2. Selected lining of field channel was carried out
against complete lining followed in earlier
projects

3. More emphasis on training of officials and
farmers

4. Community organizers (COs) were employed
to mobilize farmers

5. Catchment treatment and community wells
were included as components

6. Crop demonstration to motivate diversification
of crop

Due to the further appreciation of the value of ECU
against Indian rupees, additional funds were avail-
able. Hence, a windfall fund project was added.
Many NGOs in Tamil Nadu working with rural
people in small tank commands promote partici-
patory management of tanks. It was planned to
utilize the services of these NGOs to motivate and
mobilize farmers in the chain of tanks improvement
program. This component was significant and pilot
in nature on four counts:

1. Farmers’ organizations were entrusted with
planning and execution of tank modernization
program.

2. NGOs were entrusted with mobilizing and help-
ing farmers.

3. The chain of tanks included not only PWD tanks
but also panchayat union tanks.

4. Farmers contributed 10% of the cost of works.

Farmers’ organizations planned and executed re-
habilitation in eight tanks with a total command
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area of 1,082 ha. The following chains of tanks
were rehabilitated with NGO involvement:

Vallakulam chain of tank 7 tanks 49 ha
Villur chain of tank 16 tanks 589 ha
Nanjoor chain of tanks 17 tanks 468 ha

Thus, with EEC assistance, the rehabilitation of 600
tanks in the state was carried out. Even during the
progress of works, both the government and the
EEC modified their policies based on the lessons
learned.

4.4 NABARD Tank Rehabilitation
Project in Tamil Nadu

NABARD under its Rural Infrastructure Development
Fund (RIDF) helped rehabilitate 65 tanks in the first
phase and subsequently 44 tanks. The main fea-
tures of the NABARD project are:

• Constitution of tank WUAs and farmers’
involvement right from the planning stage

• Lining of field channels up to tertiary level
• Improvement of catchment drains to harvest

rain water
• Impart training to farmers in latest agronomic

practices and to raise income through agro
forestry and fisheries development

The project is conceived from the EEC model mod-
ernizing structures and creating an infrastructure
by organizing and effecting irrigation management
by farmers’ participation. NABARD gave assistance
for 90% of the works except desilting, which was
given only 20–25%. The balance shall have to be
provided either by state government or by farmers.
or both. But if the cost of desilting is less than 25%
of the total cost, NABARD will give 90% per the
usual norm. NABARD stipulated that a satisfactory
and comprehensive tank maintenance policy,
including O&M responsibility and the respective
roles and responsibilities of various concerned
agencies for sustainable tank maintenance, is

defined and approved during implementation. The
role of WUAs in setting and collecting water charges
and their responsibility for O&M of the tank are
some points to be clearly spelt out.

4.5 World Bank and Tank Rehabili-
tation Project in Tamil Nadu

4.5.1 Water Resources Consolidation Project

The government of Tamil Nadu initiated the imple-
mentation of the WRCP with World Bank assistance.
The WRCP is a sector investment program that
would respond to various challenges of planning
and management of water resources by combin-
ing rehabilitation and modernization investments
with new, major thrusts in O&M and farmer partici-
pation. The WRCP is a 7-year program covering
the entire state of Tamil Nadu with the objective of
increasing the productivity of the existing irrigation
systems through environmentally responsive water
resources planning, allocation, and management.

4.5.2 Tank Rehabilitation

The leftover money in the World Bank funds for the
WRCP was used to rehabilitate 620 tanks in Palar,
Vaigai, and Thamiravaruni basins. The rehabilita-
tion of selected tanks covers strengthening earthen
bunds, laying filter and rip-rap, reconstruction of
totally damaged sluices, repairing surplus weirs;
rehabilitating supply channels and drainage chan-
nels, repairing canal structures, and selective lin-
ing of channels. In view of the quantum and large-
scale spread out of works, the implementation of
remedial measures should conform to acceptable
quality standards and that adoption of technical
specifications should have optimum conformity. The
bank also issued guidelines on specifications to be
supplemented by the Indian Standard Codes. There
was no insistence on farmers’ organization and
turnover component of WRCP. It was a blueprint
approach and PWD decided the rehabilitation works
and executed them through contracts.
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4.6 EEC Tank Rehabilitation Project
in Pondicherry

The experiences gained in Tamil Nadu made a lot
of changes in the model followed by EEC when they
started funding the Tank Rehabilitation Project,
Pondicherry (TRPP), in 1999. There are 83 tanks in
the state and all the tanks are taken for rehabilita-
tion including the tanks in cascade and the anicuts
(check dams) that divert water to the tanks. COs
motivate the villagers to form tank associations (TAs)
and participate in rehabilitation works. All village
communities are members of the TA. Each house-
hold has two memberships (landholder and
spouse). The TA needs to approve the estimates
prepared by PWD. The contribution by community
is 12.5% of estimated cost, which can be paid in
installments, half at the start of work and the
remaining at the end. The time frame for comple-
tion of works is rigid and short. A major component
of rehabilitation is desilting of tank beds. NGOs
are given the task of motivation and developing
the organizational capacity of the TAs. One NGO
has to look after several tanks. Women self-help
groups (SHGs) are also involved in support services
and income generation activities like tree planting
and fish rearing. A project monitoring unit (PMU)
in PWD at the state level is created to monitor the
progress of TRPP. The PMU coordinates the activities
of PWD and agriculture department with NGOs and
the TA. This model contemplated institutional
transformation at a higher level like restructuring
PWD into the water resources organization (WRO).

The PMU is working with government to bring in
legislation for transferring management and main-
tenance to TAs. Ultimately, the project will transfer
tank and feeder channels to TAs with the rights to
the use of usufruct. As a number of organizations
are involved, coordination among different agencies
is a problem and causes delay in planning and
implementation. The main weakness in this model
is the strict adherence to time frame which leaves
the works halfway through. TAs could not build their

capacity within the project period and the sustain-
ability of the TAs and tanks becomes a question.

4.7 Tank Rehabilitation Project in
Orissa

4.7.1 Minor Irrigation in Orissa

There are traditional tank systems in the western
and southern parts of Orissa, which were under
the Madras presidency during the British rule. Nearly
40% of the total minor irrigation (MI) schemes are
located in this region. Even after the independence
these MI projects (MIPs) were maintained by the
Rural Engineering Department, which was formed
in 1962 and later in 1980, the MI Organization
was established for the schemes having more than
40 ha of ayacut and less than 2,000 ha.

In Orissa, MI schemes are those with a net
command area (NCA) ranging between 40 and
2,000 ha. The estimated NCA under MI schemes
ending June 2003 was 558,508 ha, amounting to
about 21% of the total NCA of irrigation schemes
in the state. There were 3,696 MI schemes of which
2,200 were classified as fully operational, 740 as
partially derelict, 582 as completely derelict, and
174 under construction. The command area of these
defunct or partially defunct schemes amounted to
159,032 ha, which is about 28% of the NCA of all
MI schemes. There are 983 diversion weir MI
schemes and the rest, 73%, are storage reservoir
schemes.

The net area irrigated by tanks (including the
schemes maintained by the Panchayat Raj Depart-
ment) in Orissa in 1950–1951 was about 546,000
ha, which was about 54.22% of the total net irri-
gated area in the state. From 1955 to 1956, it
started declining over time in absolute figures and
not in terms of proportion to the total net irrigated
area. In 2000–2001, the net area irrigated by tanks
in the state was 305,000 ha, which was about
14.59% of the total net area irrigated.



21

MIPs are currently being developed/rehabilitated/
maintained through various state, central, and
external aided projects. Some projects are:

a) EC-assisted MI project in Orissa (rehabilitation)
b) NABARD-funded MI project
c) Biju Krishak Vikas Yozana (BKVY)
d) Central Government funded Accelerated

Irrigation Benefit Project (AIBP)
e) Western Orissa Development Council-funded

project
f) Food for Work Programme (rehabilitation)
g) National Food for Work Programme (rehabili-

tation)
h) Rashtriya Shram Vikas Yozana (RSVY) (rehabili-

tation)
i) Sampurna Gram Vikas Yozana (SGVY) (reha-

bilitation)
j) Special funds available with district collectors,

members of legislative assembly (MLAs), and
members of parliament (MPs) are also being
used for developing MI infrastructure

Funds available under these projects are used for a
range of activities like construction of new projects,
completion of incomplete projects, rehabilitation of
derelict projects, and maintenance of projects.

4.7.2 Selected Study Schemes

Since the schemes are scattered and the chain types
do not exist, the individual schemes have been
selected by considering factors such as backward-
ness, drought effect, rehabilitation requirements,
and representativeness of state. The details of
selected schemes are given in Table 5.

Out of 47schemes, 6 schemes belong to Panchayat
Raj Department and the rest are under the MI
Department. Seven of them are diversion weirs and
the remaining are reservoir schemes. Per MI classi-
fication, 25 schemes are supposed to have devel-
oped full potential, whereas 19 of them are partly
derelict and 2 of them completely derelict. The total
command area is 7,043 ha and the average per
scheme is 150 ha. The average actual kharif (mon-
soon) irrigated area during the last 3 years is 104
ha, which is just 63% of certified kharif area.
However, only in 10 schemes, the actual kharif
irrigated area is less than 50% of the certified kharif
command and in 23 schemes, it is more than 80%.
Only 11 schemes have rabi (winter) irrigated area
with an average area of 17 ha. The total rabi-
irrigated area is just 2.7% of the total kharif certi-
fied area, whereas the designed rabi-irrigated area
is 11% of the total kharif designed area. However,
the average actual rabi-irrigated area for the last
3 years is even less than 50% of the rabi certified
area. It clearly indicates that the schemes are
lagging in rabi irrigation although the potential
exists.

4.7.3 Physical System

The systems constructed before independence do
not follow design standards; hence, the occurrence
of incidences of overtopping and breaches like in
Kemposara MI project of Keonjhar district. Schemes
of pre-independence period do not have proper
canal systems. The structures in 41 schemes need
either major repair or complete renovation. Only
5 schemes have good distribution network due to
recent rehabilitation under the EC- assisted project.

Table 5. Selected Minor Irrigation Schemes

No. of
Scheme Sub-basin Agro-climatic Zone

Districts

21 Mahanadi subbasins Tel, Ong, and Suktel Western Central Table Land Bolangir
21 Baitarani North Central Plateau Keonjhar

5 Brahmani Mid-central Table Land Dhenkanal
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The waterbody/reservoir is also used for bathing,
washing, and fishing purposes. Pisciculture is prac-
ticed only in very few schemes. In the schemes closer
to the urban areas, farmers are not interested in
agriculture and pani panchayats (PPs). O&M is
generally with the department except schemes
where O&M of conveyance is handed over to WUAs
or PPs. Field-to-field irrigation is followed in all
schemes and there are no field channel arrange-
ments. The major and minor maintenance works
are being taken-up by the MI department based
on the budget allocation (about Rs220 per ha of
command area) and through contract system. The
role of farmers in these works is limited; the budget
provision is also insufficient to keep the system
functioning at its full capacity.

None of the projects in the MI sector undertakes
scheme rehabilitation holistically. The EC project is
attempting to rehabilitate the distribution system and
transfer the irrigation management to WUAs after
providing adequate training on all aspects with
specific emphasis on O&M. In the EC-assisted
project, the WUA implements the rehabilitation
works in the distribution network after prioritizing
the essential and secondary requirements. There is
every possibility that the financially strong and
influential farmers have hijacked these since there
is no advance for the rehabilitation works from the
government.

Other than the EC, the MI sector receives fund from
NABARD and GoI for (a) completing the ongoing
schemes, (b) taking up new schemes, (c) bringing
in additional command area, and (d) forming PPs.
The MI department obtained Rs20 crores from GoI
to rehabilitate schemes in Ganjam and Gajapathy
districts through PPs following a similar approach
to the EC project.

4.7.4 Projects in MI Sector

MIPs are currently being developed/rehabilitated/
maintained through various state, central, and

external-aided projects. The government of Orissa,
GoI, NABARD, and EC currently support the MI
sector in:

• Construction of new MIPs
• Completion of incomplete schemes
• rehabilitation
• formation of PPs
• employment generation

4.7.5 Institutions – PPs/WUAs

Literature on the traditional modes of water man-
agement through communities themselves is few
and not comparable to the voluminous literature
available in Tamil Nadu. In Southern Orissa, which
borders Andhra Pradesh, the traditional systems
work very similarly to those in northern Andhra
Pradesh because under British rule, they were a part
of the same British-administered province. In the
northern and western parts of the state, traditional
management of tank systems followed the types
developed in Madhya Pradesh and Bihar where
the vil lage panchayats controlled the tank
systems. During the British rule, irrigation pan-
chayats developed and managed the tank systems
and remitted the water tax to the governments,
retaining a part as commission for running the
panchayats.

Historically, there were no formal WUAs but all
farmers participated in water distribution, and O&M
of tanks as and when necessary. The chaukidar
(watchman) called the farmers the previous night
so that in the morning one person from each family
participates in the group work. Disputes among ben-
eficiaries, between tail end and upper end, were
resolved through village headman or mukhia. Due
to farmers’ participation, equity, efficiency and
sustainability of water use were visible to some extent
without the interventions of outside agencies. The
farmers decided the O&M of the tanks to prevent
wastage of water. Meetings were held in the eve-
nings, usually at the temple. The farmers used to



23

decide on reducing the frequency of irrigation when
the tank did not have sufficient water during years
of deficient rainfall.

The two types of farmers’ organizations in Orissa
are: PPs under the Pani Panchayat Act and WUAs
under the EC-assisted MIP. Under the EC project,
which is being implemented in 50 schemes, WUAs
are formed and registered under Societies Act,
1860. The Pani Panchayat Act was enacted in 2002.
The engineers from the Water Resources Depart-
ment are in-charge of forming the PPs, whereas
under the EC project, COs have been recruited for
this institutional formation and further support. The
PP has to contribute 10–20% of the total rehabilita-
tion cost, whereas in the EU project WUAs do not
contribute to the project cost.

Women’s role in PPs/WUAs is negligible. In the PPs/
WUAs of the selected schemes, only 5% of the mem-
bers are women. Even in the 50 EC-aided schemes
less than 10% are women members. The role of
women in irrigation management is not yet effec-
tive in Orissa.

The EU-assisted MI project in Orissa that started in
1997 had a limited focus on the conveyance system.
The head works and catchment requirements and
the institutional aspects are completely absent. The
EU project is attempting to rehabilitate the distribu-
tion system and transfer the irrigation management
to WUAs. The NGOs were involved in mobilizing
farmers only for the initial 4 months. The Asian
Development Bank (ADB) consultant’s report is in
Annex 1.

A comparative analysis of MI systems in Orissa and
Tamil Nadu is presented below.

1. Minor irrigation systems in Orissa consist of
both tank storage systems and diversion
systems. The tank storage systems are isolated
and scattered and they do not exist in cascade
form. In Tamil Nadu, many tank storage

systems exist in cascade form. When these
tanks get their water supply from a nearby river
or canal in addition to their own catchment
runoff, they are known as system tanks.

2. Orissa tank systems can be broadly classified
under two categories. Tanks located in Southern
Orissa are very much similar to South Indian
tanks in their construction and O&M, while
tanks in the northern and western parts follow
the types developed in Madhya Pradesh and
Bihar where the village panchayats controlled
the tank systems.

3. Historically, no formal WUAs existed in Orissa,
but all the farmers participated in water distri-
bution and O&M. The tanks were managed by
the chaukidar and mukhia through traditional
institutions. But in Tamil Nadu the tanks are
managed by traditional institutions exclusively
created for this purpose from time immemo-
rial.

4. Recently PPs under the World Bank’s WRCP and
WUAs under the EC project were established
in Orissa. The Government passed the Pani
Panchayat Act 2002 detailing the responsibili-
ties and duties of PPs. In the EC project, the
head works are maintained by the MI depart-
ment while the WUAs look after the convey-
ance and distribution systems.

5. From the physical system point of view, in
Orissa, schemes are designed to supplement
the kharif irrigation requirement as about 60%
of the kharif requirement is met by the effective
rainfall. The leftover water at the end of kharif
season is used for rabi cultivation. In most tanks,
the area that can be grown with rabi crop is
earmarked and designated as “rabi certified
crop area.” Very little conjunctive use of sur-
face and groundwater is taking place. In none
of the schemes studied by the ADB consultant,
groundwater utilization was found. In Tamil
Nadu, the conjunctive use of tank and well
water is predominant.

6. Many schemes constructed before India’s in-
dependence are not according to design stan-
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dards. Tank bunds, sluices, weirs, and head
regulators all need repair and replacement in
varying degrees.

7. Encroachment in the foreshore and
waterspread areas is visible but not alarming
in Orissa. Only those tanks located in a catch-
ment where mining is taking place are heavily
silted up. Out of 47 tanks taken up for the study,
only 4 tanks are heavily encroached and silted
up. Compared to Tamil Nadu tanks, encroach-
ment and siltation are not very serious problems
in Orissa tanks.

8. There are no field channel arrangements in
Orissa tanks. Field-to-field irrigation is followed
in all schemes. In Tamil Nadu, field-to-field
irrigation takes place only in the farmer’s plots
and not between farmers.

9. In Orissa tank systems can be grouped into
fully operational tank, partially derelict tanks,
and completely derelict tanks. In Tamil Nadu
all tanks are in operational condition but several
of these tanks have not been operated for years
due to adequate water supply.

10. In schemes closer to urban areas, landowners
in Orissa are not interested in agriculture and
formation of PPs. Tenancy is the mode of culti-
vation. Landowners in urban and peri-urban
areas are keen on tank rehabilitation so that
groundwater is recharged and land value
appreciates.

11. In Orissa, a major chunk of O&M allocation
by the government goes to staff salary. This
practice is not followed in Tamil Nadu where
all funds earmarked for O&M go into actual
works.

12. Water management in the tank command is in
primitive stage both in Orissa and Tamil Nadu.
Conflict between head and tail end farmers is
pronounced in Orissa.

13. Tank water is put into multiple uses such as
bathing, livestock use, and irrigated agricul-
ture use.

14. Water rates vary from crop to crop from season
to season in Orissa. In Tamil Nadu, water rates

are included as part of the land tax and it varies
whether land is used for single or double crop-
ping.

15. Both in Orissa and Tamil Nadu, water/land tax
is collected by the revenue department although
PPs/WUAs exist.

16. Objectives of tank rehabilitation in Tamil Nadu
started with increasing agricultural produc-
tion through better conveyance and on-farm
development works and water management,
then moved to water augmentation to tank
supply coupled with increasing agricultural pro-
duction; later it aimed at improving livelihood
of the local community through multiple use of
the tank and its water. In this process, catch-
ment treatment and augmenting water supply,
multiple use of water, groundwater recharge,
and conjunctive use of surface and groundwa-
ter assumed significance. In Orissa, improving
the storage structure and increasing the pro-
ductivity through better water management are
still the basis of rehabilitation. Increasing the
rabi irrigated area and improving the gross tank
product is one of the basic objectives of tank
rehabilitation. Hence, the focus of tank reha-
bilitation is different in the two states.

17. In Orissa, in the EC project, the WUA is imple-
menting the rehabilitation works. A similar
exercise was also carried out in a limited way
in Tamil Nadu under the EC-assisted tank
rehabilitation project Phase II–Extension and
windfall programs.

18. Rabi irrigation in Orissa covers only 6.4% of
total net command area of all MIPs. There is a
great potential to increase rabi irrigation
through better technical and institutional
changes in the existing MIPs.

4.8 Tank Rehabilitation in Karnataka

4.8.1 Present Status of Tanks in Karnataka

Historically, the construction of tanks and their main-
tenance were seen not only as an ingenious method
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of conservation of water resources, but also as a
strategy for human survival. Communities, there-
fore, evolved tank management practices in such a
way that incentives for the individual household and
the community were provided. Though Karnataka
is known for tank management by the local
communities, maintenance and management
practices introduced by the State in recent years have
undermined the importance of community partici-
pation. The consequence is that a large number of
tanks in Karnataka today become ineffective or in
some cases defunct, the area irrigated by tanks has
declined, and the local ecosystem deteriorated.

The tank was meant not only for agriculture but
also served as a resource base for many other
activities like collection of fodder and fuel, making
of bricks, pots, and baskets, etc., with women always
offering their assistance in these processes. Hence,
the tank and its surroundings used to be the
common property of the village and its people. With
the maintenance of natural resources through a
continuous process of use and conservation, the
eco-balance was maintained and this directly
benefited women. This enabled better subsistence
for people living in these villages.

Two hereditary village functionaries, thoti (sweeper)
and neerugandi (one who fills water in the fields)
have traditionally played a key role in most tanks.
In the past, the tank functionaries received land
grants (inam) in the tank command area in return
for their services. Several welfare-oriented legis-
lations after independence in 1947 witnessed the
abolition of the inamdari landholding pattern and
hereditary village offices. Also, there were
changes in the land use pattern affecting the
catchments of the tanks. The gradual spread of
alternate means of irrigation (bore well and use
of diesel or electric pumps) has contributed to
the decline of community interests in maintain-
ing and managing tanks. All these processes have
led to the current state of degradation of tanks in
the state.

4.8.2 Tank Administration in Karnataka

Karnataka has 36,672 tanks with a command area
of around 690,000 ha distributed in 27 districts.
About 90% of these tanks have a command of less
than 40 ha. The actual irrigated area is about
35% of the total registered potential of tanks. Since
1997, minor irrigation activities are handled by
the Department of Minor Irrigation (DMI). The
administrative perception of a tank seems to be
purely in engineering and technical terms while
expertise from other fields (e.g., agronomy, hydrol-
ogy, watershed and social sciences) for a holistic
management of tanks is woefully missing. The DMI
looks after the tanks with command area of 40–
2,000 ha, while tanks with less than 40 ha
command area are in the care of zilla (district)
panchayat, and those with above 2,000 ha are with
medium and major irrigation departments. One of
the major reasons for the decline in tanks is lower
budgetary allocations, both on capital investment
and maintenance, and repairs. The data indicate
that investment in minor irrigation sector declined
from 64.6% in 1991–1992 to 25.6% in 1995–
1996. Out of this, nearly 63% of this investment
went to tanks having a command area of above
40 ha which are under the control of DMI, while
the category of tanks constitute only 9% of the total
tanks in the state. Effective July 2001, water rates
have increased by twice or thrice the previous rates.
Previously it was Rs8–225 and it now is Rs15–400.
However, low cost recovery contributes to the poor
O&M of the irrigation systems, which in turn,
makes it even more difficult to collect the water
charges currently levied. The senior staff of DMI is
convinced that involving users is crucial in the O&M
of the structures.

The government of Karnataka recognizes the
importance of tank rehabilitation. However, no
holistic planning or management has been
contemplated for the sustainability of the benefits.
Neither the improvement of catchment of the tanks
to increase the flow but to arrest the flow of silt nor
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the need for hydrological analysis based on existing
data and available technology have been consid-
ered as integral to the tank rehabilitation package.
Moreover, the linkages between irrigation and ag-
riculture, horticulture, safe drinking water, etc., need
to be more clearly established to help ensure that
improved water management translates into
concrete improvement in livelihoods. The minor
irrigation sector requires a coherent strategy for
development. The linkage between the sector and
the major irrigation sector appears weak. Tank
improvement and management have not been
dovetailed into the overall improvement program
of the watershed/sub-basin to integrate all uses of
water and all available water resources to maximize
benefits. Detailed water accounting/auditing of each
watershed has to be carried out. Issues such as
improving the groundwater regime to enable
conjunctive use, catchment area treatment to reduce
further silting, integrating programs like fisheries,
strong irrigation-agriculture extension, etc., have not
been considered in the planning process. More-
over, involving communities such as WUAs,
panchayat raj institutions (PRIs), etc. in planning,
implementing, and managing the tank system has
not been put into action.

4.8.3 Water Users’ Cooperative Society

Raju et al. (2003) argue that the process adopted
in the formation of water users’ cooperative societies
(WUCS) seems to have failed to translate ideas
incorporated in the policy document such as public
awareness, stakeholders’ mobilization, membership
enrolment, formation, and training into practice
due to:

(i) the target-oriented approach followed by
officials;

(ii) lack of orientation to ground level functionaries;
(iii) the concerns in community mobilization being

essentially confined to the principles of the water
policy rather than addressing sustainable
community participation; and

(iv) the formation of WUCS, which was considered
a necessary evil to obtain resources earmarked
for tank rehabilitation.

The government of Karnataka amended the
Karnataka Irrigation Act 1965 in 2000 to provide
scope for establishing WUCS for command areas
extending from 500 to 700 ha. The analysis of
operational feasibility revealed that establishing an
institution on command area basis by clubbing more
than one tank under a cooperative act would be a
nonviable proposition. The government of
Karnataka has changed this provision through an
Act in 2002, which provided organizing tank users’
groups (TUGs) under the Societies Registration Act
for individual tanks. In a significant and far-reaching
step toward strengthening rural decentralization, the
government of Karnataka has transferred all the
tanks having a command area of up to 40 ha to
the control of gram (village) panchayats with effect
from April 2004 and is in the process of evolving
required operational guidelines for gram
panchayats to function effectively.

4.8.4 Community-Based Tank
Rehabilitation Project

The state of Karnataka has taken a much-needed
initiative to rehabilitate minor irrigation (MI) tanks,
numbering 2,000 on a pilot basis through
community-based approach. The main focus has
been on small tanks (below 40 ha of command
area) with a view to improving the livelihoods of
marginal and small farmers, besides landless
families and households. In the community-based
tank rehabilitation project, the premise is that
utilization of local knowledge systems enables the
communities to participate in the project, feeling
responsible and taking pride in designing the
rehabilitation plan and implementing the same.

As part of the initiative, the government of Karnataka
has set up a separate and autonomous society
called Jala Samvardhane Yojna Sangha (JSYS) as
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a special purpose vehicle. JSYS has power to make
decisions faster and even simplify procedures for
effective implementation of World Bank projects.
JSYS has initiated tank users’ associations on a pi-
lot basis and launched different studies to study the
current situation and suggest strategies.

Rehabilitation of tanks with community participa-
tion is expected to have an overall positive impact
on the immediate environment. Rehabilitation of
tanks results in an augmented supply of irrigation
water, better recharge of groundwater, improved
quality of drinking water, increased production and
productivity, enhanced employment opportunities,
and better well-being of the stakeholder communi-
ties. Moreover, project interventions or activities
would help in better management of natural re-
sources and improvement of the overall environ-
ment and local ecology. An analysis of a range of
rehabilitation interventions and the possible impacts
of such interventions are:

(i) Most of the time, silt removed from the tank
bed is disposed off near the tank, which gradu-
ally shifts back to the bed during monsoon.
Improper disposal of silt may create environ-
mental problems.

(ii) Increasing the full tank level of a tank may cause
submergence of foreshore lands, impact on the
downstream use of water in a cascading sys-
tem, and may cause conflicts.

(iii) The unscientific use of land and neglect of the
catchment leads to soil erosion and degrada-
tion of land resources. Encroachment on feeder
channels and foreshore areas, and cultivation
of these lands add to sedimentation and silting
of the tank structure.

(iv) Rehabilitation interventions are expected to
contribute to reasonable environmental con-
servation, and improve the productivity of land
in the project area. Major benefits are for the
farmers having lands in the command area of
the tank. Nevertheless, renovation and reha-
bilitation of the tank would benefit other sec-

tions of the society by way of using excavated
silt as organic manure, recharge of groundwater,
and increased opportunities for employment.

Potential environmental benefits from rehabilitation
are:

(i) increase in the tree cover;
(ii) rehabilitation of degraded lands in the

catchments;
(iii) increased bio-diversity and preservation of soil

biota;
(iv) reduction in soil erosion, including loss of

nutrients;
(v) improved soil moisture regime and hence,

better vegetative growth;
(vi) increased fodder production, greater manage-

ment of fodder resources;
(vii) increased bio-mass production and soil

improvements;
(viii) increased groundwater recharge and ground-

water availability;
(ix) improvement in quantity and quality of drink-

ing water;
(x) increased storage capacity and increased quan-

tities of water available for irrigation; and
(xi) clean and better environment.

Potential socioeconomic benefits of rehabilitation
are:

(i) reduction in the risk of crop failure;
(ii) improved production and higher income;
(iii) equitable distribution of water for command

farmers;
(iv) improved nourishment (through fisheries

development);
(v) increased opportunity for gainful employment;
(vi) reduction in seasonal migration by landless and

poor households;
(vii) increased family income;
(viii) improved quality of life;
(ix) improved interaction among different commu-

nities;
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(x) improved livestock and milk production;
(xi) minimizing tank breaching; and
(xii) increased availability of water for livestock and

humans.

Potential risks associated with a rehabilitation project
are:

(i) change in the diversity of flora and fauna;
(ii) alteration of surface runoff process;
(iii) change in groundwater recharge and more

abstraction;
(iv) check dam failures;
(v) waterborne and water related diseases;
(vi) environmental pollution of silt removal;
(vii) water logging, salinization, and alkalization;
(viii) shift from subsistence to commercial agricul-

ture;
(ix) pesticide and insecticide pollution;
(x) switching to mechanization, less labor-intensive

technologies; and
(xi) soil fertility depletion due to extensive farming.

The capacity building and training interventions of
the community participated project was focused to
build the operational and technical skills of imple-
menting agencies as well as the users’ group. The
experience of JSYS during the past 4 years shows
that exposure visits and onsite hands-on training
are more effective than the structured modules.

4.9 NGO Experiments

4.9.1. Grama Vikas, Karnataka

Grama Vikas (GV) is a rural development NGO,
manned mainly by women, in Mulbhagal taluk
(block) in Karnataka’s Kolar district. Its tank
programs are more than 2 decades old. It started
the tank program by providing small cash subsi-
dies and loans for those who apply desilted earth
from tanks as manure. According to the organizers,
the program serves the poor and marginal land-
holders who own tank ayacut as well as small areas

of dryland in the same villages. The organization
selects its target villages based on its own assess-
ment of participation by people, having a good
SHG, and having presence of a dalit (backward
caste) population, and small and marginal land-
holders.

The long-term average annual rainfall in this dis-
trict is 750 mm, with the lowest recorded at 560.3
mm and the highest at 1,215 mm. The rainfall
record of this area shows that there is drought every
alternate year while there are floods in the other.
Scanty rain and deforestation have reduced green
covers, increased soil erosion, and reduced perco-
lation to groundwater.

Because of the proximity of Kolar to the state capital,
Bangalore, and dictated by market forces emanat-
ing out of the metropolis, the district agricultural
economy has transformed into a “silk and milk”
revolution with growing of mulberry and mushroom-
ing of dairies which was achieved by indiscriminate
and high-risk exploitation of groundwater through
bore wells. Groundwater levels have now gone
down to below 400 ft; most dug wells have gone
dry and so have many tube wells. Most marginal
and poor farmers (owning less than 2–3 acres)
belonging to scheduled castes (SCs), scheduled
tribes (STs), and other backward communities are
the hardest hit by the changing commercial crop-
ping pattern that is nonsustainable and has lowered
the water table to such an extent causing migration,
environmental damage, and ecological disaster to
this area. The shift in cropping pattern in favor of
cash crops has serious consequences as the fragile
agriculture is threatening food security for vulner-
able and at-risk families. GV, working in 265 vil-
lages in Mulbhagal taluk, is attempting to place
commercialization of cropping pattern as one of
the items in public agenda through sensitization
campaigns. It carries out actual desilting of tanks
to demonstrate its utility of increased storage in tanks
and to afford relief to marginalized communities
by way of wage employment. With periodic droughts
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and scarcity  conditions becoming increasingly
common in the district, the plight of tanks forebodes
an ecological and human disaster. The solution as
per GV is an integrated project for recharging
groundwater by undertaking a comprehensive tank
management project for the area as a whole.

GV has been working with policymakers and
opinion builders about the urgent need to desilt
tanks. As a pilot project to prove the benefits of
desilting tanks and to provide employment to the
poorest of the poor in its projected area, GV in
collaboration with people and their participation
has helped desilt 13 tanks in Mulbhagal taluk.
Initially, GV directly financed a tank desilting
program in 2 tanks with funds from the Dutch
institutional donor, NOVIB. In 1997, GV experi-
mented with sharing the cost of tank desilting with
people. The women SHG Federation took a bank
loan for desilting by using donor funds received
from NOVIB as collateral.

The five stages in financing the desilting of tanks are:

Stage 1. GV bore the entire expenditure of
desilting two tanks.

Stage 2. GV bore 60% of the expenditure of
desilting of tank and people contributed
40% by way of labor.

Stage 3. People (women SHGs) bore 75% of the
cost through loans from banks under
NABARD’s bank linkage program.

Stage 4. 100% cost-bearing by people through
loan from GV

Stage 5. 90% grants from donors for desilting
and 10% contribution from the
members

Once a tank is selected, the SHGs existing in the
village are used as a vehicle to implement the
tank desilting works. No specific resource-based
organizations are established for tank management.
The organization believes that the SHGs shall take
up all future development issues related to the tank.

The tank works done by GV includes eviction of
encroachments, jungle cleaning, stone revetments
on the bund, casing of the tank, repairs to the
sluices, check dam construction, and desilting works.
The cost estimate for tank desilting is based on the
farmers’ willingness to desilt. Hence they have no
fixed plan for a given tank on how much desilting
works they will do in a given period of time. The
desilted earth is used by the dryland holders as
manure. A part of the earth is also used to recon-
struct the bund by “casing”. The organization
believes that they are using only a small amount of
money for casing the bund considering the total
requirements for the tank desilting works needed
to be done. Hence, it is noted that desilting—
removal of large volume of earth from the tank bund
and disposing it in the drylands—is the core of the
cost from the funding perspective.

Box 1. Sample CostsBox 1. Sample CostsBox 1. Sample CostsBox 1. Sample CostsBox 1. Sample Costs

Baduvana kere (tank) in Minijenahalli in Mulbhagal

taluk of Kolar district has about 27.75 acres of irri-

gated area served through its 17.5 acres of water

spread. It has undergone tank rehabilitation and

desilting works over the last 3 years using about

Rs800,000 by Grama Vikas. These funds have been

spent for desilting (Rs615,000), tank bund strength-

ening (Rs75,000), tree planting (Rs60,000), and

check-dam construction (Rs 50,000). According to the

villagers some more works are still left to be com-

pleted. Apart from this, the zilla panchayat (district

government) has spent around Rs80,000 on bund

strengthening works in the same period on this tank.

The unit cost based on the irrigated area being served

by the tank stands at Rs32,000 per acre. The villagers

feel that more desilting work needs to be carried out.

Mallikunta in Nagamangalam village of

Mulbhagal taluk has around 44 acres of ayacut

(selected part of tank command area) with 28 fami-

lies. The tank which is heavily encroached has been

revived with funds amounting to Rs585,000. Most

of the funds are meant for desilting alone and a

small amount is meant for bund strengthening and

supply channel works.

(Present)
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The works are estimated based on the perceived
needs of the village farmers (not necessarily the
water users alone). Also, no strict engineering
estimation guides the tank rehabilitation
components (bund strengthening to the standard
specifications is not followed). Usually engineers
or technically trained staff are not placed in the
project for planning or implementation. Women
staff who work as program officers and organizers
in the GV do the planning, implementing, and
monitoring.

• Bund Repairs: As long as the villagers feel that
their bund requires a certain quantity of earth,
that amount of earth will be dumped, thereby
making the bund stronger. In all tanks visited,
the bund is stronger and the quantum of
material used is over and above specification,
at least for the height of the bund.

• Desilting: The desilting works are done by using
manual labor for digging and loading, and
tractors for transporting. A typical tractor would
cost Rs800/day of rent and require 11 laborers
for loading, with a total labor cost of Rs440. In
a given day, around 25 cubic meters of earth
is desilted and moved to the fields. Roughly
two thirds of the total cost goes to the tractor
and the rest goes to the laborer. A typical tractor
in the beneficiary village utilizes their household
labor and makes the wages for themselves. The
tractor is hired either from the same village or
from the nearby village.

• Organization for Implementation: The village
level tank desilting project is implemented
through the SHGs. Typically, a best perform-
ing SHG is given advance payments from the
sanctioned budget of the project. The SHG
operates a bank account signed by its secre-
tary/president along with a signatory from the
federation of SHGs housed at Honnesetthalle,
the GV headquarters. All the accounts are
audited and properly monitored. According to
the organizers, the SHGs are the center of the
project and activities revolve around them.

It is relevant to understand the rural women
federations called locally grama mahila okkutta
(GMO). This federation is a spin-off organization
of GV and registered as a separate society and
housed at the GV headquarters. Usually, SHGs are
formed at the neighborhood in the villages consti-
tuting the most deprived women. They have elected
office bearers who are changed every year. Around
15–17 SHGs are clustered across the village and
each cluster has an office. Usually, the tank projects
are operated from this office at the village level.
They too have a board whose members are elected
every year. The GMO or the apex federation is
housed at the GV headquarters. The SHGs are
represented by two members from each cluster in
the general body of the GMO as members. The
GMO has a secretary, president, administrative
officer, accountant, and 18 paid staff. The treasurer
of the federation is appointed and is a signatory to
all bank accounts. All transactions are through
banks. The GMO takes up group promotion, net-
working, and advocacy at the district level. The fed-
eration is also linking with the state level networks
and works for enacting good policy at the state level.
GV has undertaken a project to desilt the tanks using
NABARD loans under a self-help linkage program.
Around Rs900,000 have been taken up as a loan
with 12% interest. This has been executed and com-
pleted using the SHGs. However, as the SHGs faced
difficulties in repaying these loans, it has been
repaid from grant funds provided by the donors.
This experiment, according to them, is a statement
of their strength in experimenting with loan funds
for a natural resource management activity.

The farmers express the impacts of the tank desilting
works as:

1. protecting and saving the tank from
encroachments,

2. improvements in tank irrigation,
3. improvements in the crop yields in drylands,

and
4. improvements in groundwater recharge.
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Although desilting of tanks with local involvement,
notably of women, has already started, it is a
mammoth task and the government needs to be
pressured to change its rural development strategy
of focusing on major irrigation projects that benefit
only a few affluent farmers; it needs to pay attention
to the minor irrigation tank projects that benefit
marginally poor and subsistence farmers.

The project in many ways is a pioneering experi-
ment. The following observations were made based
on discussions with GV staff and field visits:

1. SHGs formed with the women are used as the
vehicle for implementing the project. There is
no separate organization for the resource con-
servation of the tank. This is different from the
usual model of resource-based/users’ organi-
zations that most organizations promote.

2. The cost of tank works proposed by GV ranges
from Rs30,000 to Rs50,000 per acre of irri-
gated area served by the tank. The organiza-
tion believes this is a small amount compared
to the real needs of the tanks.

3. The project involves 10% contribution from the
villagers for the works. GV believes that this
10% contribution is achievable; and beyond this
will not be feasible.

4. There is no full-fledged engineering staff to
estimate the needed work to be carried out for
each tank.

5. The bund strengthening and typical rehabilita-
tion works are limited to around 10–20% of
the project cost and the desilting component
stands at more than 70% of the project com-
ponent.

6. The projects are implemented beyond 1-year
period because of the large volume of silt be-
ing removed.

7. The use of the project is seen more as a desilting
and application of silt for the drylands rather
than an irrigation project alone. The major and
immediate beneficiaries of the project are the
dryland users.

8. The demand for silt in the drylands is seen as
the factor deciding the cost of the project and
so there is no limit for a given tank. The work
depends on funds made available for the tank
rather than decided based on predetermined
local factors.

9. The project does not use engineers or techni-
cal people at the village level for planning and
implementing. However, managing the work
is based on simple calculations of labor and
tractors engaged.

10. A family in the beneficiary village on an aver-
age gets Rs7,000–14,000 per annum as wage
laborers by working on this project. Their
family’s contribution to desilting activity is lim-
ited to Rs1,000 or less.

4.9.2 Development Humane Action
Foundation, Tamil Nadu

For the purpose of discussing Development Humane
Action (DHAN) Foundation’s action in tank-related
works, we divide the areas where tanks are taken
up for development into four broad zones:

1. Areas where tank are the only source of water:
Coastal plains of Ramnad and Thiruvallur dis-
tricts in Tamil Nadu

2. Areas where conjunctive use of tanks and wells
exist: Madurai, Kancheepuram

3. Areas where tanks are the source of recharge:
Theni, Pondicherry

4. Tank-based watersheds: Chitthoor district in
Andhra Pradesh

In taking up conservation and development of tank
programs, the DHAN Foundation has taken up three
broad approaches depending on the local context
and the amount of funds made available under
different programs of government funding. They are:

1. Isolated tank development works
2. Tank cascade development works
3. Tank-based watershed works
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The program has a number of necessary compo-
nents to ensure that the interventions are sustain-
able in the long term. The measures that are
proposed in the rehabilitation of tanks comprise
improvements not only to the physical works, but
also institution building and the software aspects
like O&M of water resources. They comprise the
following activities:

(i) Selection of Tanks

The tank irrigation systems taken up for rehabilita-
tion are spread over the three states of Tamil Nadu,
Andhra Pradesh, and Pondicherry. The development
blocks are selected based on the scope for working
with the marginal communities in tank-fed agricul-
ture. The villages and tanks are identified in such a
way that there is a demand and willingness of the
farming community to participate in this program.
Some important criteria used for tank selection are:

• presence of small and marginal cultivators
in majority

• good scope for improvement based on the
tank hydrology

• incidence of poverty (identification of poor
families through wealth ranking)

• good leadership and cohesiveness in the
community

• willing farmers to contribute a part of the
project cost through labor and/or money,
while the landless will contribute labor

• willingness of the community to execute the
works themselves without involving contrac-
tors; maintain and manage the system
thereafter

• participation of both women and men in
planning and implementing the program

By and large across all areas, DHAN has five major
activities, which shall be adopted in the project’s
implementation. These activities are evolving
processes and not rigid across the teams that imple-
ment these projects.

(ii) Rehabilitation of Tanks

Rehabilitation includes not only restoring these com-
ponents to their originally designed standard but
more important, facilitating the efficient water man-
agement and improved cropping practices. How-
ever, DHAN Foundation’s program components will
be limited to the availability of funds and the will-
ingness of farmers to contribute and work together
for their tank. This practical approach in taking up
the conservation works is followed rather than a
technically predetermined level of works in the tanks.

The rehabilitation works include mostly the following:

• closing of breaches on bunds caused by
floods

• bringing the bund to the standard size by
adding new earth to them

• clearing of bushes and excavating the
supply channels and making them free of silt

• repairs or reconstruction of sluices to reduce
the leakages

• plantation works on the bund and other
works needed for managing the tank
systems

The process adopted to draw the plans for reha-
bilitation will be done through a graded approach,
discussed below.

(iii) Prioritization of Works

The people felt needs and priorities are given
importance in formulating detailed work plans and
cost estimates, as the planning itself is done with
people’s involvement. The works included in the tank
rehabilitation follow an order of priority, which the
users perceive as most important. They are:

(1) Acquisition of Water
• encroachment eviction
• cleaning and desilting feeder channels

to augment water inflow into the tank
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• clearing of weeds and other undesir-
able vegetation on the tank bed

(2) Tank restoration
• restoring tank structures like tank bunds

to their original design so that they are
strengthened adequately to withstand
floods

• repairing or reconstructing water regu-
lation structures like sluice outlets and
surplus weirs to prevent loss of tank
water

• involving landless under wage employ-
ment

• planting and preserving fodder, fuel,
horticulture, or herbal plants in the tank
foreshore and on the tank bund

(3) Improvements to water use efficiency
• replacement of damaged or missing

shutters in sluice outlets, which prevents
wastage and facilitates easy regulation
of water to command area

• restructuring the existing water distribu-
tion channels and providing distribution
boxes and selective lining in the distri-
bution systems, as may be required in
the tank command area, to improve the
water use efficiency of the system

Tank-fed agriculture is a gamble as the tanks
depend on adequate and timely onset of monsoon
rains for their water storage. During deficit rainfall
years or during the years of delayed onset of
monsoon or early withdrawal, the farmers in the
tank command face difficulties. Under this compo-
nent, DHAN proposes to provide community dug
or tube wells in the tank command or in nearby
wastelands or in the water-spread areas. These
assets help farmers ensure crop production by
supplementing tank water and by practicing
conjunctive use. This is subjected to the availability
of funds, technical feasibility of digging wells, and
the agreement of the farmers.

Field demonstrations and crop diversification are
put out in a number of areas from high water
requiring food crops like paddy to low water
requiring commercial trees like coconut, cashew,
and crops like pulses or chili. This approach enables
the farmers to build their confidence and strictly
plan their cropping pattern based on water avail-
ability in the tanks. The farmers are given
appropriate advice regarding the crops and
cultivations.

Under this component, vayalagam nilayam (plant
clinics) at tank cascade/block level are promoted.
These clinics will disseminate information and train
farmers on improved water management and
agricultural technologies, integrated pest manage-
ment, bio-fertilizers, organic farming, etc. Apart
from this, farmers are encouraged to go for seed
production and exchange of seeds.

The intensive activities of the tank program are
during rehabilitation works. During this period,
which ranges from 3 to 6 months, the farmers
participate in meetings, labor, purchases, and
problem solving. However, the intensity of their
collective action needs to be kept throughout the
year. Therefore, microfinance group activities have
been identified as the platform to bring farmers
together at frequent and regular intervals with a
meaningful purpose. These groups are formed with
the tank farmers as members and they are encour-
aged to save, lend, and take loans from banks
under any credit project.

DHAN Foundation also mobilizes the support of
philanthropists to create endowments that will be
made available in the villages through the tank FAs
to conserve and develop these common properties.
Sir Ratan Tata Trust, Mumbai had donated Rs5 mil-
lion to this endowment program for establishing
endowments in 500 small tanks. An equal amount
will be mobilized by the villagers for the same tanks.
The fund would become a rallying point for the
villagers and would be made available for small
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repairs and development works. DHAN Founda-
tion also expects that philanthropists interested in
water resources would come forward in a big way
to support these efforts. Apart from this, under the
watershed program, DHAN Foundation raises a
25% contribution from the farmers; the same is put
as a corpus for their associations at the end of the
project period.

4.9.3 Institute for Youth Development,
Karnataka

Institute for Youth Development (IYD) is an NGO
working since 1978 with an emphasis on organizing
and promoting youth participation in develop-
ment. IYD is engaged in participatory tank reha-
bilitation. The objective is to rehabilitate all natural
resources and CPR with the evolution and rees-
tablishment of traditional decision-making and
management mechanisms at the village level and
to create a regenerative, self-supporting agro-eco
system. IYD conducts participatory rural appraisal
in the village and a perspective plan is prepared
by the villagers for a comprehensive rehabilitation
of tank, watershed, command area, and other CPRs.
Soil conservation, check dams, and afforestation
are carried out in watershed development. Tank
desilting is done and the removed earth is used
to strengthen the tank bund, application in
drylands, road-building, and filling pits in the
village. Improved agronomic practices and crop
planning are the activities in the command area,
All the women in the village are grouped and
formed into SHGs and they are empowered with
income-generating activities. A cooperative society
is formed to look after the entire tank from water-
shed to command area. They are also taking up
activities to augment their financial resources.
Farmers have to contribute 30% of the cost of
rehabilitation and IYD will ensure 70% from donor
agencies like the Council for Advancement of
People’s Action and Rural Technology (CAPART).
Their contribution can be both in cash and in
manual labor.

4.9.4 Palmyra, Pondicherry

The Palmyra, an NGO in Pondicherry, has initiated
a tank rehabilitation project with the assistance of
Indo-Canadian Environment Facility. The weak-
nesses of this model are:

• Tank proper alone is the main focus of reha-
bilitation.

• Tank hydrology and augmentation of water to
the tank are not given importance.

• Government machinery is not involved.

4.10 Lessons Learned

Tank rehabilitation projects had undergone many
changes over the years in terms of their objectives
of rehabilitation, funding pattern, and physical
components selected for rehabilitation and
institutional changes.

Tank rehabilitation was started 2 decades back
purely as a physical rehabilitation to increase agri-
cultural productivity with very little emphasis on
institutional strengthening and poverty alleviation.
Examples of this type of rehabilitation are those
implemented by the State of Tamil Nadu under EEC
phase 1 funding of late tank rehabilitation. Focus
has been shifted to poverty alleviation through in-
creased agricultural production (World Bank funding
in Karnataka for JSYS and EEC funding in Pondi-
cherry). Multiple uses of water and tank beds and
bund for income generation are given importance
in these rehabilitation projects. The landless and poor
are included in tank user’s groups (TUGs). Fund-
ing for income-generating activities through SHGs
are provided for in the tank rehabilitation budget.
Institutional strengthening of TUGs through NGOs
are included as a component in the tank rehabili-
tation. TUG formation through an NGO is a prereq-
uisite for taking up tank rehabilitation (NABARD).
Water distribution through lining of canals in the
distribution system was given preference initially
(EEC phases 1, 2, and extension). Now with water
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scarcity looming large, the emphasis has shifted to
water acquisition and augmentation through catch-
ment treatment, supply channel improvement, en-
croachment removal, desilting, raising of tank bund,
and improvement of control structures. Water aug-
mentation to tanks is now the focus (JSYS, NABARD).
Rehabilitating a system of tanks (cascade) instead
of taking up individual tanks has advantages.

The practice previously adopted in expending the
entire allocated budget to physical rehabilitation
work without providing funds for training, capacity
building, and minor modifications of the rehabili-
tated system has a deleterious effect on the func-
tioning of rehabilitated works. A major complaint
in most of the rehabilitated system is that rehabili-
tation is considered a one-time activity and when
the stipulated period of rehabilitation is over, neither
the implementing agency nor the NGO revisits the
system to provide advice and/or to carry out minor
modifications and repair, if any. Moreover, no fund
was left for making any small modifications in the
rehabilitated system to make it work smoothly. Also,
the time-bind left work unfinished in several tanks
when the implementing agency left. The TUGs did
not have adequate funds or the capacity and train-
ing to complete the work in all aspects. The result is
an unfinished system functioning poorly.

Farmers’ involvement with their contribution with
labor and cash in the rehabilitation processes is
important. For their complete involvement, they must
understand what the rehabilitation project is going
to offer to them and what their specific roles are in
decision making, implementation and maintenance,
and management of rehabilitated system. If the
TUGs are convinced that tank rehabilitation is going
to provide benefit to all, then they have provided
as much as 30% of total budget as their contribution
to rehabilitation as we had seen in many tanks re-
habilitated with NGOs’ help (DHAN, IYD, Palmyra).

Institution building—which includes awareness
creation, formation and strengthening of TUGs,

training, and capacity building—is given least
importance in many rehabilitated projects. When
the implementation phase is over, both the imple-
menting agency and NGOs leave the work spot
abruptly with very little arrangement for the TUG to
interact with those responsible for tank rehabilita-
tion. Arrangements must be made for the project
implementers to visit the rehabilitated tank periodi-
cally and provide support for a year or 2 after the
construction work is completed. Instead of an
abrupt withdrawal, a gradual withdrawal strategy
needs to be introduced to strengthen the mainte-
nance and management component of tank
rehabilitation.

In many tank rehabilitation projects, farmers have
proved capable of carrying out rehabilitation work
in an effective way, in terms of quality and cost
effectiveness. However, they need more time and
training to carry out the rehabilitation work due to
their inexperience and for want of adequate
financial resources. In this connection, they require
adequate advances and training to complete the
work in time. In the event that the TUGs are not
willing to implement the work, the TUGs suggest
that rehabilitation work be allocated to a contractor
approved by the general body of the TUG.
Experience shows that these contractors recruited
from within the village or from neighboring villages
do the work more satisfactorily than others from
far-off places. Such recruitment and implementa-
tion will go a long way in ensuring the quality of
work and creating an environment for the ownership
of the project implemented.

Provision of dead storage for human and livestock
use, and artificial recharging of groundwater wells
have been increasingly preferred (tanks under JSYS).
Use of tank storage for artificial recharge at times
of scarcity (using tank as percolation pond) is fast
catching up and thereby the number of wells in the
command area is increasing. Because of wells,
orchards and cash crops are replacing cereal crops
and crop diversification is taking place. Provision
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of dead storage through desilting is a most preferred
component of tank rehabilitation

It is now accepted that in view of the multiple uses
of the tank and its appurtenant structures, every-
one in the village community including the landless
must become members of the TUG. Involvement of
two members from a household (one man and one
woman) in the TUG as practiced in Pondicherry is a
better proposition as many men migrate for work
while women stay at the village level to take care of
the family, livestock, and agriculture.

Formation of SHGs at the hamlet/village level is fast
spreading. The training as SHG members
considerably help them to actively participate in tank
rehabilitation work. The SHGs had taken a contract
of tank rehabilitation and completed the work in a
satisfactory manner under JSYS. SHGs formed at
the village level should actively participate in tank
rehabilitation work and subsequently make use of
tank infrastructure to support their livelihood through
usufruct income from tank bed and bund and fishery
and forestry.
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5 LIVELIHOOD AND GENDER
ISSUES IN TANK IRRIGATION

Sophia and Anuradha (2005) examined the vari-
ous livelihood options in tank irrigation under dif-
ferent scenarios and gender-related issues in tank
rehabilitation. This was based on a research study
of 40 rehabilitated tanks under different models in
three states of Tamil Nadu, Karnataka, and
Pondicherry. This chapter reports the findings of this
study on these issues.

5.1 Livelihood Options before Tank
Rehabilitation

Statistically, the rain-fed tanks receive full storage
only in 2 years out of 10. They get half filled in 3
years and less than one third filled in 3 years. They
go dry in the remaining 2 years. With this precari-
ous condition, the marginal farmers have to work
in other fields to earn their livelihood during years
of less rainfall and deficit inflow to the tanks. More-
over in the years of poor storage, farmers have to
switch over to rain-fed dry crops. Cultivation of these
crops is not as labor-intensive as paddy. Most land-
owners use household members and do not em-
ploy outsiders. Under this situation, the option for
the landless and other marginal farmers is to mi-
grate to nearby urban centers to earn a living. All
able-bodied male and female members do this but
the old and the children remain in the villages.
Generally, those who remain earn their livelihood
through cattle grazing, poultry rearing, collecting
fuelwoods, etc. This opportunity is not always avail-
able to all. If lands are kept fallow, fodder is not

available and results in distress sale of cattle. The
entire economic activities of the community are thus
decided by whether tank gets filled or not.

If the tanks do not get filled regularly, maintenance
works of the tank systems is poor, thus reducing
tank flow. The wells in the command area are also
not getting sufficient recharge and poor distribu-
tion network adds to reduced irrigated area. As a
result, agricultural labor availability and income
from tank-irrigated systems are reduced. Combin-
ing the above factors makes temporary migration
and daily commuting to nearby towns as a way of
life. For example, in Samudram tank, Thiruchirpalli
district, about 37% of the total 626 households
migrate during a dry year to nearby urban towns
and to other states as workers in small-scale
industries and other types of income-generating
activities. The presence of 60 wells in the command
area of 109 ha in Samudram tank could not sustain
the agricultural activities, which compels about
29.5% of the landed households to migrate to
neighboring villages as agricultural labor.

5.2 Employment-generating Activity
during Tank Rehabilitation

Tank rehabilitation projects in the beginning years
(during the 1980s) were implemented by contrac-
tors and focused mainly to benefit the farmers.
Usually rehabilitation works are entrusted to con-
tractors who have a work force, which moves from
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place to place where the contractor executes works.
Contractors do not employ local labor. However, in
the tanks where rehabilitation work was imple-
mented by the local community with stakeholders’
participation, the local landless and the poor are
employed to work on the project and earn wages.
This provided the livelihood during implementation
of rehabilitation works.

Table 6 gives data on local and external labor
engaged in tank rehabilitation projects. The table
also shows that that a minimum of 0.05% to the
maximum of 0.31% of the total estimated cost is
plowed back to the village, which helped increase
financial resources in these villages.

5.3 Other Benefits during
Rehabilitation

The Maragondanahalli villagers adopted an inno-
vative idea to use the removed silt during desilting
work. There were big depressions in the front and
backyards of many houses. Some houses were built
in these pits. In these depressions people used to
dump cow dung and waste, making them a breed-
ing ground for mosquitoes. The people agreed that
the silt could be dumped in these pits and some of
them rebuilt their houses in the filled-up place. This
idea was laudable on three counts:

1. It led to reduced costs
2. The environment became clean
3. The removed silt was used beneficially

Even a road was formed using the silt. A total of
about 2,000 loads of silt was removed. The removal
of silt created a 5-feet deep pond in one acre in the
tank below sill level. This dead storage is used for
other uses like bathing, cattle and fish rearing. In
Chunchadenahalli, the tank was silted up heavily.
The removed silt was applied to drylands and made
them fertile. As observed in Karnataka, tank silt
application in dryland increased dryland produc-
tivity to more than 100% —from 3 quintals of ragi
(finger millet) to 8 quintals per year in Chuncha-
denahalli. This method of land reclamation brought
additional areas under crop and provided employ-
ment opportunities and livelihood. In Keelakuilkudi
in Tamil Nadu, two SHGs in the village were given
9.5 acres of wasteland by the panchayat, where
the tank silt was used to improve soil fertility. The
SHGs cultivated horticultural plants on this land for
their livelihood.

5.4 Postrehabilitation Impact

In most study tanks, people opined that the reha-
bilitation components like catchment treatment, tank
storage improvement, and water distribution system

Table 6. Gender-wise Employment Opportunity and Value Earned During Tank Rehabilitation

% of
Value to

Name of Tank Total Total Total Total
Local Labor Value Estimated Estimated Outside Labor Value

(person-days) (Rs) Cost Cost (person-days) (Rs)

Men Women Masons Men Women Masons

Kedar 4,956 3,803 – 2.27 21.78 0.10 – 1,955 2,793 1.85

Vengal 1,881 3,207 181 3.32 33.70 0.10 1917 283 1,313 3.19

Samudram 1,086 7,448 – 3.74 20.77 0.18 – – 2,942 3.82

Maragondanahalli 4,050 – – 1.22 3.95 0.31 – – – –

Dimbachamanhalli 1,989 1,011 – 1.62 20.82 0.08 – – – –

Cheluvanahalli 1,132 558 – 0.93 18.25 0.05 – – – –

Chunchadenahalli 1,080 3,721 – 1.76 11.16 0.16 – – – –

Note: - implies not available.
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improvement not only strengthened the tank
structures, but also increased the tank’s storage
capacity (Figure 2).

The marginal farmers are concentrated in the tail
end of the tank system. They have experienced that
field channel lining, as one of the components of
tank rehabilitation, has not only reduced wastage
of water through conveyance loss but also ensured
equitable water distribution between head and tail
ends, providing better livelihood. Increased water
availability in the tank for more number of days in
turn increased the intensity of agriculture, changes
in crops and cropping pattern, agricultural produc-
tion, and livestock population. As evidenced from
the Vengal tank, a comparison of before and after
rehabilitation reveals that the intensity of agricul-
ture has been increased to a considerable extent.
In Vengal tank, before rehabilitation, they cultivated
only 250 out of 440 acres during the first season
and only 350 acres during the second season. But
after rehabilitation, the area cultivated increased
to 300 acres and 440 acres during the first and
second season, respectively. In some cases as in
Laandai and Alundur tanks, in addition to the
command area, tank water was supplied to 70–

200 acres of drylands adjacent to tanks. These
changes increased the demand for labor, enabling
the landless and poor to get more employment,
thereby reducing migration. For example, in Vengal
tank the increased irrigated area in a year had
created additional 10,000 work days, which greatly
curtailed migration.

5.4.1 Livestock

Increased water availability in the tank led to
increased biomass production, thus providing
opportunities for increased livestock rearing espe-
cially the small ruminants. For example, in
Somangalam tank in Tamil Nadu, even schoolchil-
dren cut grass for cattle before and after school
hours. In Maragondanahalli village in Karnataka,
the Agriculture University recommended growing
grass on the tank bund to reduce soil erosion and
protect the bunds. But villagers are permitted to cut
the grass for their cattle. Similarly in Cheluvanahalli
of Kolar district, Karnataka, the TUG grows grass
on the tank bund and gives it to five women who
are from vulnerable groups. As observed in most
tanks, the tank bed, tank bund, and harvested lands
are allowed for livestock grazing. Thus, the
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Figure 2. Tank-wise Storage Capacity Before and After Rehabilitation

Ka
sir

ed
di

ya
pa

tt
i

Ar
al

ik
ot

ta
i

Vi
su

va
nu

r

Ap
un

na
va

sa
l

Th
en

ka
ra

ip
er

iy
ak

ul
am

Ko
ng

ud
i

Al
un

du
r

Sa
m

ud
ra

m

Ko
th

am
an

ga
la

m

Ka
na

du

Ka
ra

ik
an

m
oi

Ku
la

th
ur

El
am

ba
kk

am

Ne
yv

el
i

Va
iy

av
ur

Ke
da

r

Pa
np

ak
ka

m

Ve
ng

al

Ki
la

pa
kk

am

Ka
ya

lm
ed

u

Ch
el

uv
an

ah
al

li

Ch
ad

um
an

ah
al

li

M
ar

ag
on

da
na

 H
al

li

No. of Days

Tanks

400

350

300

250

200

150

100

50

0

Before Rehabilitation

After Rehabilitation



40     REHABILITATION AND MANAGEMENT OF TANKS IN INDIA

increased availability of grass due to tank rehabili-
tation helped increase livestock population in almost
all tanks. Increase in livestock population due to
increase in biomass production enabled milk
production of about 200–500 liters on an average.
The average cost of milk is about Rs9 per liter.
Though giving milk to the milk societies is a common
practice, an exceptional case was identified in
Kilappakkam village, Tamil Nadu. Due to lack of
transport facilities, this village has neither a milk
producers’ cooperative society nor people coming
to buy milk. Women in this village make curd and
sell it in the adjacent villages for which they have to
walk about 10 km a day. However, the women find
it beneficial to sell curd than selling milk because
of the associated risk. If milk gets spoiled it goes to
waste whereas curd, if not sold within a stipulated
time is converted to buttermilk and sold for a better
price.

Those engaged in livestock grazing in most tanks
are either school dropouts or elderly members of
the households. This could be attributed to the fact
that the able-bodied members of the households
are engaged in on-farm and off-farm work. Another
feature observed in Samudram tank in Tamil Nadu
is that, people not only graze their own livestock
but also perform the task on lease for others. The
large landholders who also own large herds of live-
stock give their animals for grazing on lease. They
have their own mechanisms for fixing up the lease.
For example, if the ruminant gives birth to two lambs
during the leasing period, one is for the owner and
one is for the person who tends the animal. If the
goat or sheep is sold, the income is likewise shared
equally between the owner and the grazer. In case
of any mishap during the leasing period the losses
will be shared on mutual consent. In the case of
Alundur tank, livestock owners engage labor who
work alongside the family. The labor is provided a
monthly salary, food and accommodation, and
clothes during festival season. Thus, tank rehabili-
tation by increasing biomass production not only
paved way for increased livestock population, but

also provided a livelihood for the landless poor and
especially to older people who cannot engage in
strenuous physical labor.

5.4.2 Fuelwood collection

In most study tanks, the poor are allowed to cut
juliflora that grow as wild tree on the tank bunds
for fuelwood purposes. However, in addition to
satisfying their fuel needs, the poor are also able to
make revenue out of it. In Pelasur tank in the Polur
taluk of Thiruvannamalai district in Tamil Nadu,
children below 12 years are earning a minimum of
Rs600 per month through juliflora cutting and
selling. They cut juliflora from tank bed and bunds
and manage to cut about five bundles a week.
Depending on the size of the wood each bundle
costs Rs25–40. On average, they are able to earn
Rs150 per week. Cutting juliflora not only provides
livelihood, but also helps reduce tank maintenance
costs. Another highlight is that villagers are happy
that the schoolchildren are thus infused with a work
culture which helps them become responsible
citizens.

5.4.3 Tank Rehabilitation and Groundwater
Recharge

Increased groundwater table through recharge is
another important impact of tank rehabilitation.
Both irrigation and drinking water wells are
benefited through rehabilitation. In Vallakondan-
samudram, Rajaboopalasamuthram and A.
Punnavasal villages, wells in and around get
recharged due to tank rehabilitation and supple-
ment tank irrigation and, in some cases, even act
as the main source of irrigation during lean period.
Thus, the augmented recharge directly benefits the
landholding farmers and indirectly benefits the poor
and landless through an increase in employment
days.

The availability of drinking water was made possible
by increased storage. Due to water in the tank,
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drinking water wells that are constructed both in
the tank bed and tank bund are recharged through-
out the year. One bore well in A. Punnavasal serves
as drinking water source for nearly 15–20 villages,
while in Visuvanur the oorani (farm ponds) fed by
tank supplies 1,500 pots of water per day to
Visuvanur and to adjacent villages. This reduces
the drudgery of women who otherwise need to walk
a long distance to get a pot of water. Women, who
are saved from this drudgery, are able to use the
time for personal health care, children’s develop-
ment, and income-generating activities. Moreover,
good quality of drinking water available throughout
year cuts down waterborne diseases.

The water table in both open and bore wells has
risen considerably due to tank rehabilitation. Even
the abandoned wells have been well-revived,
leading to water markets. Even the poor farmers
without wells know that the easiest way to access
water for irrigation is to buy from a neighboring
well owner. The improved productivity of wells due
to groundwater recharge is by far the most valu-
able benefit to farmers associated with tanks. For
example, in Alundur tank farmers asserted that land
value has risen in the command area due to ground-
water recharge. It was constantly reported in ma-
jority of the tanks visited that if the tank gets filled
once, the supply of drinking water is assured for
the next 1–3 years.

5.4.4 Other Income-Generating Avenues

Apart from depending on livestock for their liveli-
hood, able-bodied family members of marginal
farmers and the landless are engaged in other
income-generating activities within and outside the
village. These activities can be classified as on-farm
and off-farm activities. Some on-farm activities
directly related to tank rehabilitation are livestock
rearing and selling of milk products, fishing,
preparing organic manure, and pottery and brick-
making. Though these activities are normally
practised in most villages, those that form the

integral part of the tank rehabilitation project as
identified in JSYS implemented projects in Karnataka
tanks are employment during work execution,
promotion of bio intensive kitchen gardening with
low cost bucket drip, foreshore plantation and main-
tenance, opportunity to grow short-duration crops
in the tank bed, fisheries development, provision of
cattle loan, petty business, horticulture nurseries,
opportunity to grow fodder on tank bund, etc. Some
off-farm activities being practised in the village are
gemcutting as observed in Samudram, embroidery
work in Somangalam and Elampakkam, matchworks
in Kasireddiyapatty, and silk-weaving in Vaiyavur
and Ukkal in Tamil Nadu.

In addition, some income-generating activities in
which either men or women are involved are
construction labor, small-scale business, firecracker
making, working in textile and sugar mills, sugar-
cane harvesting, mosaic stone fixing, lorry driving,
cleaning, working as railway labor, etc. Irrespec-
tive of gender, involvement of the younger genera-
tion seems very high. Some factors for this attitude

Box 2. Machine HarvestingBox 2. Machine HarvestingBox 2. Machine HarvestingBox 2. Machine HarvestingBox 2. Machine Harvesting

Mechanical work always decreases the need for

manpower in any kind of work. It affects the income

of labor, but simplifies work, making the process

economical, hassle-free, and less time-consuming.

In Elambakkam tank situated in Sriperumpudur of

Kancheepuram district in Tamil Nadu, the landown-

ers prefer machine harvesting.

In manual harvesting it takes 3 days to harvest

an acre of paddy-field, the cost being Rs1,000 and

food for the farm-hands while with a machine, an

acre of land can be harvested in an hour at

Rs1,200–1,500 and women are freed from the

hassle of feeding the farm-hands. The only loss is

straw, which gets smashed by the machine. For

postharvesting activities, additional labor works out

to be more expensive and wastage of grain is also

higher compared to machine harvesting. Hence

machine harvesting is preferred.
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are education and lack of interest in agriculture.
Improvement in transport facilities is another
important avenue for youngsters to go out to mills,
companies and industries, and construction. Attrac-
tive wages also seem to be one of the deciding
factors for outsourcing jobs because agriculture is
not remunerative both in terms of outputs and wage
for laborers compared with other labor works. As a
consequence, the labor shortage to perform
agricultural tasks led to mechanization that accord-
ing to the farmers of Ukkal in Tamil Nadu seem
economical.

Tanks can be classified according to the availability
of water: tanks holding water for one season (for
4 months), tanks holding water for two seasons (for
8 months), and tanks holding water for three
seasons (above 8 months). Water availability in tank
has been observed to not only affect the crops and

cropping pattern in the command area but also the
livelihood options of marginal farmers, the land-
less poor, and women.

In villages where the tank holds water for one season
farmers grow paddy. Those who own a well either
grow paddy as a second crop or as an annual crop.
The landless depend on farm work and supplement
their income with livestock. Even small and marginal
landholders also depend on livestock and other
small ruminants as a source of supplemental income
for their livelihood.

Where water is available in the tank for two seasons,
livelihood activities of the villagers deviate from
conventional practice. Farmers raise two paddy
crops with tank water and those who own a well
raise one paddy crop followed by one annual crop
like sugarcane, banana or mulberry, as in Karnataka.

Box 3. Duck Rearing in KilappakkamBox 3. Duck Rearing in KilappakkamBox 3. Duck Rearing in KilappakkamBox 3. Duck Rearing in KilappakkamBox 3. Duck Rearing in Kilappakkam

Kilappakkam tank is in the Tirukkalukundram taluk of Kancheepuram district in Tamil Nadu. The tank has a

storage capacity of 0.96 cubic meters and a registered ayacut of 155.035 hectares. The total households in this

village are 745, of which 92% are marginal farmers and landless people. In this village, three households

practise duck rearing. An agent in a nearby town purchases ducks from Andhra Pradesh and gives them to these

households on lease. The ducks are reared in September and returned to the agent in April. The initial invest-

ment toward lease that is to be paid is deducted as and when the households give eggs to the agent. Each

household takes 150–500 ducks on lease. The cost of one duck is Rs65 and 150 ducks cost Rs9,750. If the tank

has sufficient water, the ducks get nutritious food and it can lay 100 eggs in 6 months. The cost of one egg is Rs2

and the total amount each household earns from selling eggs from 150 ducks in 6 months is Rs24,000. Taking

the health risks involved only 140 ducks are returned to the agent at Rs40 per duck. The total income in 6

months from rearing ducks is Rs30,100.

In addition to grazing in the tank and fields, the ducks are also fed paddy karukka, the lowest grade paddy,

which costs about Rs3,600 during the 6-month period. In a week, 150 ducks can consume a 70 kg bag of paddy

karukka costing Rs150. Farmers pay the village panchayat a grazing fee at Rs3 per duck for grazing in the tank

and tank command area. This amounts to Rs450 for 150 ducks. Health risk expenditure is about Rs200.

Expenditure incurred during the grazing period includes to and fro transportation charges of Rs3,000. All

together the total expenditure incurred during 6 months of grazing period amounts to Rs7,250.

The net income in 6 months hence amounts to Rs22,400. If water in the tank is low, the gross income will

reduce to Rs7,500 as only 75 ducks are able to lay eggs during 45 days of the 6 months, but the expenditure

remains the same. This causes a huge loss. One individual in the village could earn Rs70 per day by engaging

in other activities, making Rs8,400 in 6 months. Despite this, duck rearing is advantageous even when the tank

is filled to a low storage.



43

Box 4. Duck Rearing in SomangalamBox 4. Duck Rearing in SomangalamBox 4. Duck Rearing in SomangalamBox 4. Duck Rearing in SomangalamBox 4. Duck Rearing in Somangalam

This case elucidates an orderly procedure practiced in Somangalam village, Kancheepuram district, Tamil

Nadu. Nearly 10 families of Vettaikara Naiker community are involved in duck rearing as their main source of

livelihood. They have 150–300 ducks per household. They purchase 100 ducks costing Rs7,000 from a village

called Ponmar. According to Elumalai, a duck rearer, ducks reach adult stage and start laying eggs within a

month of purchase. Duck rearing is undertaken from November to April. Water availability in the tank increased

for two seasons and the farmers raised two crops, providing ducks nutritious nosh both from the tank and the

harvested fields. During this period, a duck could lay eggs continuously for 3–4 months. The market rate per egg

is Rs2. On an average, total income with 100 ducks in 3 months is Rs18,000. When ducks are sold back, they

get only Rs5,000. The total income is Rs23,000 from 100 ducks in a 6-month period. However, transportation

costs from Ponmar to Somangalam are Rs700 and an additional cost for karukka paddy is Rs2,700 for 6

months. Rs100 is incurred for health risks and Rs300 paid to village panchayat, at the rate of Rs3 per duck. If

feed is insufficient, additional costs of grazing in neighboring villages is Rs300. Total expenditure for the 6-month

period for 100 ducks amounts to about Rs4,100, and hence the net income is Rs18,900.

For the remaining 6 months, some households take on other work while some continue with duck rearing if

they are able to meet the basic feed expenses. However, tank water is low, affecting the intake of ducks, and only

50 of 100 ducks are able to lay eggs for about 45 days. So net income is drastically reduced to only Rs100.

Although there is no benefit of rearing ducks during the lean season, hereditary practice compels households to

continue. If engaged in construction work for 150 of 180 days, the household can earn Rs10,500 in 6 months.

Box 5. Group of Contract LaborersBox 5. Group of Contract LaborersBox 5. Group of Contract LaborersBox 5. Group of Contract LaborersBox 5. Group of Contract Laborers
as Mini Contract Laborersas Mini Contract Laborersas Mini Contract Laborersas Mini Contract Laborersas Mini Contract Laborers

In Pelasur, located in Polur taluk of Thiruvannamali

district, Tamil Nadu, people migrate in groups as

contract laborers to different places for sugarcane

harvesting. They are registered as a group in local

sugar mills. The groups normally belong to one

family. Each group consists of minimum 10 members

of which at least 3 are male. During summer, the

school going children also join the group.

Each person cuts up to a ton of sugarcane a

day, so the group cuts about 10 tons a day and earns

Rs700, which is divided among the group at the

rate of Rs70 per person. Wage is equally shared

among the members irrespective of their gender.

Apart from this they are also given 0.75 kg of rice

and Rs5 as a daily allowance. One member of the

group is allotted the responsibility of cooking and

the rice is cooked together. Each member in the

group generally gets about 15 kg of rice per month.

The sugar mill directly deposits the group’s payment

in the group’s bank account.

Because of this change in cropping pattern, the
marginal, landless poor, and women get more
employment days, which in turn reduces migration.
Also because of increased water availability in tank
due to rehabilitation, in Kilappakkam, Somangalam
and Elambakkam tanks, some marginal farmers
and landless poor households were engaged in
duck rearing for their livelihood. Two types of
cases—duck owning and rearing ducks for lease—
are presented in boxes 3 and 4.

The significant aspects in this case study are: gen-
der equality, flexibility of work culture, and social
settlement of the duck-rearing families. Either spouse
takes the ducks to wet tank or fields. If one takes
the ducks for grazing the other brings food and the
roles are inter-changeable irrespective of the
gender. The normal cultural barriers for household
chores are broken and this flexibility promotes
harmony. In Somangalam village all the duck-
rearing families live in a street as they belong to a
particular caste. It is evident from the cases (see
boxes) that water productivity of the tank provides
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the basis for livelihood to the marginal and landless
poor. The increase in water availability after
rehabilitation has paved the way for divergent
livelihood options.

In tanks where water is available for more than
8 months, the livelihood options are obviously very
high. Even in such a situation of adequate resource,
seasonal outing in groups as contract laborers
especially for sugarcane harvesting as observed
in Pelasur and for small business as observed in
A. Punnavasal tanks are not uncommon (see
Box 5).

5.5 Role of Self-Help Groups

Formation of SHGs at the hamlet and village levels
is fast spreading throughout the southern states of
India. As a main activity, these SHGs have developed
the savings habit among group members; the sav-
ings are then used for loans. In each village of 40 tanks
visited there are 2–17 SHGs consisting of 15–20 mem-
bers in each group. Many groups have savings and
provide them as loans to their own group members
at 2% interest per month. They also take bank loans.
For example in Vaiyavur tank, Kancheepuram district,
Tamil Nadu, one group took a bank loan of Rs1 lakh
and shared this among 10 members to buy cattle. In
many other villages, the loan is used for various
income-generating activities like purchase of cattle,
seeds, pesticides, and agricultural equipments; petty
business like fishery; for children’s’ education,
marriage, etc. For example in Kulathur, Trichirappalli
district, Tamil Nadu SHGs are engaged in preparing
vermicompost, local bio-insecticide (poochi veratti or
insect chaser), herbal tonic, and crop growth stimula-
tor for local consumption.

The focus of SHGs is not only microfinancing and
income-generating activities but also tank rehabili-
tation. In view of multiple uses of the tank and its
appurtenant structures, all members of the village
community including the landless, must become
members of the TUG. The project also should ensure

that women stakeholders participate in all stages
of the project cycle and ensure tank rehabilitation
benefits for all categories of women. In the past,
women were strategically excluded by stipulating
landholding criteria. But the project in Pondicherry
provides space for women in the TUG irrespective
of landholding. Dual membership for each house-
hold further empowers women as stakeholders.
Thus, involving two members from a household (one
man and one woman) in TUG as practised in
Pondicherry is a better proposition as many men
migrate out for work while women stay in the village
level to take care of the family, livestock, and agri-
culture. Further rehabilitation projects as in the case
of JSYS- implemented project in Karnataka also
emphasize mainstreaming the vulnerable group
who forms major part of the indirect stakeholders
in the rehabilitation process. As indicated by
Boregowda and Ramanand, an analysis of 100 TUGs
formed during the first year of rehabilitation project
in Karnataka indicates that nearly 18% and 22% of
TUG members and executive and supervisory
committee members belong to vulnerable groups,
respectively. The efforts at gender mainstreaming
reveals that nearly 47–50% of the TUG members
are women followed by 26–41% as executive com-
mittee members and 0–75% as check signatories.
Thus, gender mainstreaming in the tank rehabilita-
tion process has become an integral part of recent
projects. The change not only increases the
membership strength of the TUG but also empow-
ers women who were once the backbenchers with
less social status and improves their bargaining
position both at the household and group levels.

As identified in the tanks visited in Karnataka and
Pondicherry, capacity building of SHGs and vulner-
able groups is a built-in component of tank rehabili-
tation project. Intensive training inputs are given for
the sustainability and efficient functioning of TUG
and livelihood aspects. Training components to SHGs
involve farmer’s field school, technical training on
agriculture, and exposure to new agricultural
practices like system rice intensification (SRI) and
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training on managing the finances of SHGs, expo-
sure trip to model TUGs and dairy farm, training
on leadership and book keeping, training to pro-
mote vermicompost, orientation on integrated tank
development planning process, etc. All these train-
ing and exposure enabled the members to articulate
in meetings and empowered them with confidence
financially and in venturing into new enterprises.

JSYS used the potential of SHGs well. The forma-
tion and strengthening of women’s interest groups
(WIGs) and their effective functioning coupled with
capacity building through training and exposure
trips facilitated women to access 4–52% of wage
labor from tank rehabilitation work in Karnataka.
Apart from employment as wage laborers, several
women SHGs executed small civil works on contract
from TUGs. In Cheluvanahalli tank, for example,
the SHGs contracted tank rehabilitation work and
completed it satisfactorily. Another pioneering
example is GV in Mulbhagal taluk in Kolar. GV
initiated SHGs constituting mostly of deprived
women. GV also undertook a project to desilt the
tanks using a NABARD loan with 12% interest under
an SHG linkage program. Under the scheme, once
the tank is selected, the best performing SHG
existing in the village is employed to implement the

tank desilting works. Thus, the project was executed
and completed by the SHGs.

5.6 Findings of the Study

1. There are two different types of tank rehabili-
tation projects: one focuses on agriculture pro-
duction to benefit mainly the farmers; the other
focuses on developing the tank system as a
whole and creating livelihood opportunities for
different stakeholders, including the landless.
Among these, the latter provides more space
and livelihood options to earn a living.

2. In tank rehabilitation work, augmenting tank
water and increasing the tank storage has
greater impact on the livelihood options of the
landless and marginal farmers.

3. The involvement of SHGs in tank rehabilitation
and provision of funding for income-generating
activities have a marked effect on their liveli-
hood.

4. Since all villagers are members of the TUG, all
are benefited in one way or the other. The key
outcome of the second type of tank rehabilita-
tion is that these tanks are likely to be more
sustainable than those implemented under
type one.
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6 TANK INSTITUTIONS

bution, maintenance, decision making, enforce-
ment of decisions, and conflict resolution. The tra-
ditional irrigation institutions have well-defined rules
regarding the role and responsibility to be played
by each member of the community. The source of
water to the tanks is mainly rainfall and the tanks
can be either isolated or in a cascade. When the
tanks are connected to a nearby river or stream,
reliable water supply is assured. The priority of the
irrigation institution is water acquisition in case of
river-fed and cascade tanks.

6.1.1 Irrigation Functionaries

All traditional irrigation systems have common irri-
gators. There are two types of irrigation functionar-
ies in the traditional institutions. One is at a more
supervisory level as an enforcing authority and the
other at a lower level involving hard labor. The first
type is called nattamaikar, patel, or kavaimaniam.
They also have to organize village temple festivals.
The most important function is to call for a meeting
of ayacutdars and take decisions. These will be
implemented under their supervision. The second
level of irrigation workers are known by many
names, neerkatti/ neergandi (one who fills water in
the field), neerpaichi (one who irrigates lands),
kanduvetti (one who observes and irrigates),
kambukatti (one who carries a stick as a symbol
during irrigation), kavalar/shena (watchman), thottti
(sweeper), etc. In all tank systems, no farmer is
permitted to operate the sluices. In some systems

6.1 Traditional Institutions

Even today, villagers have traditional institutions in
many tanks to manage the tanks effectively as a
common property despite the presence of the
external factors that led to the decline of tanks.
Indigenous management practices and the villagers’
ability to adapt themselves to the changes in water
supply, groundwater development, changes in crop-
ping pattern, and socioeconomic changes like land
transformations give an insight into the traditional
institutions.

Everyone in the village had equal interest in the
upkeep of irrigation channels and tanks. The pro-
ceeds of communal land and trees and the annual
sale of fishing rights in the tanks were the sources
for the common fund. Their functioning reflected
very well the rights enjoyed by the village societies
over water resources. The community had complete
control over water. The organizations have well laid
out rules and regulations to manage water effec-
tively. The traditional system of water distribution
was based on their beliefs, customs, and the con-
cept of equity as the villagers perceived. The water
allocations ensured smooth sharing among all
members without any exception. The performance
of the tank irrigation systems depended on the out-
come of such decisions made.

The important functions of any irrigation institution
are: water acquisition, water allocation and distri-
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when water is sufficient, the farmers themselves ir-
rigate their fields. Common irrigators will be ap-
pointed during scarce periods only. The common
irrigators may hold the post hereditarily or tempo-
rarily for a period ranging from a month to a year.
They are usually from backward castes but in some
tanks caste representations are given. The posts are
offered through auction also. Whatever be the mode
of appointment, the villagers pay them in kind and
cash through the association.

The traditional institutions have well-defined
conventions evolved over a long time such as the
opening and closing of sluices, allocation of wa-
ter to various segments, and rationing rules in
times of scarcity. Though based on customs and
traditions, they are clear, specific, detailed and
accepted by all ayacutdars (farmers in the ayacut)
as reasonably fair. These institutions have a mecha-
nism of enforcing the rules and punishing the
violators.

6.1.2 Water Management

The traditional institutions plan the crop and area
to match water availability. This is not merely divid-
ing the shortage among all. But a prudent way of
ensuring social justice is evolved. By such planning,
all the farmers are sure of harvesting a successful
crop in part/full extent of their land. The maximiza-
tion of crop production during good years and mini-
mization of losses in crop production in bad years
are ensured by the collective decision of the tradi-
tional institutions.

The traditional institutions, based on their experi-
ence, involved the sequence of opening the sluices
to have a minimum wastage of water. The loca-
tions of sluices, alignment of canals, return flows,
and seepage water have all been effectively used
to the advantage of water conservation. These have
been followed by the institutions for a long time.
Water management practices have been perfected
over time by experience.

6.1.3 Resources Mobilization

Traditional tank institutions mobilize funds through
various means. The proceeds of communal land
and trees and the annual sale of fishing rights in
the tanks were some sources for the common fund.
The landowners make a voluntary and agreed-upon
share contribution in kind (usually paddy) from the
field produce to the common fund after each
harvest. The rate of contribution is fixed per unit of
land area and collected according to landholding
of the individuals. All traditional institutions have
regular subscriptions like the above. The fund thus
raised was spent not only on the cleaning of
channels and tanks, but also for the purchase and
distribution of manure, support of temple festivals,
and to feed travelers. In the past when the tanks
were a common property resource, the village
enjoyed the right to fish in the tank. This was the
main source of income. But after the tanks became
government property, the PWD or panchayats, as
the case may be, auctioned the fishing rights. But
still the traditional institutions, by virtue of their hold
over the villagers, bid and take the right from the
authorities at a lesser amount. Then they re-auction
and the profit earned is the main source of fund to
the committee in many tanks.

When these funds are inadequate, the traditional
institutions augment additional funds through
innovative methods. They levy ayacut vari, a tax
based on landholding. Depending upon the extent
of repair and maintenance work and the deficit in
the fund, the rate per acre is decided. In some
villages, all agricultural products are sold through
a commission agent. This commission agent is
selected through an auction by the committee.
Farmers cannot sell their products to others and no
other agent can purchase in this village. From this
auction the committee receives income. In some
villages, traditional institutions had constructed
community halls for village and private functions.
The rent collected from the user is an income to the
institution.
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Thus, augmenting financial resources is an impor-
tant activity in the sustainable functioning of any
institution. The traditional institutions are quick to
grab any opportunity to adopt new and innovative
methods of fund mobilization. The rates fixed and
the revenues collected are not only sufficient to
manage the affairs of the institution, but also used
for village development activities. The villagers
willingly contribute and defaults are rare.

6.2 Government-sponsored
Institutions

After the second irrigation commission’s report
(1972), the Command Area Development
Programme (CADP) became the major effort toward
improving water use efficiency and productivity of
irrigated agriculture. The Government, through
command area development authorities (CADAs)
started creating WUAs below the outlets. Well-
documented examples include the pipe committees
in Sriramsagar in Andhra Pradesh (Singh et al.,
1994), village organizations in Sone in Bihar (Pant
and Verma, 1983), and others (Datye and Patil,
1987). The organizing effort in Ukai-Kakrapar
Project in Gujarat differed from others in that
organizations were based on minor canals serving
300–500 ha rather than outlets.

6.2.1 WUAs and the Government of
Karnataka

The Karnataka government enacted the Irrigation Act
of 1965, which was amended in June 2000 to turn
irrigation management over from the irrigation de-
partment to WUAs at primary, distributary, project,
and state levels. At present, the approximately 2,000
water user’s committees (WUCs) registered under the
Cooperative Act are making progress in forming
project level federations in major irrigation systems.

The WUCS cover an area of 500–750 ha with the
membership of people who use the tank water—
farmers and others—by paying a membership fee

of Rs106. The WUCS have a managing committee
elected democratically with representation from
minorities, including women, SCs/STs, etc. These
principles apply to major, medium, and minor
irrigation systems in the state. The task of forming
WUCS is entrusted to CADA in major and medium
irrigation and to the Department of Minor Irriga-
tion for minor irrigation tanks.

During the colonial period, the Karnataka Tank
Irrigation Act of 1911 took note of the tank as a
special water body emphasizing a decentralized
form of management. The policy makers have
tended to brush aside the well-established tank
policy that existed during the colonial periods while
drafting the Irrigation Act of 1965 and also succeed-
ing in amending the same Act in June 2000. As a
result, more and more focus was on major and me-
dium irrigation and less on tank systems, one of the
major reasons for the decaying of tanks in the state.

The state launched a tank development program
under two schemes funded by the state government
and the World Bank. The JSYS is registered under
the state’s Society Registration Act. The organiza-
tion is chaired by the Chief Minister and headed by
an Indian Administrative Services (IAS) officer to
carry out the community-based tank restoration
program. This program is being implemented with
the assistance of a Rs6.7 billion World Bank funding.
Works are taken up in 2,000 tanks located in
34 taluks of 9 drought-prone districts of the state.
The program is implemented with the involvement
of NGOs and other local bodies (Doraiswamy,
2001). The scheme benefits even those users
associations that are not registered under the
Cooperative Act. This is contrary to the amendment
to the Karnataka Irrigation Act, 2000. Another
scheme called Raitha Kayaka Kere is a state-funded
program in which one tank from each hobli (block)
is taken up for development purposes.

Per the provision in the Karnataka Irrigation Act of
1965, the state, in the interest of the general public,
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can take over those water bodies that are not well
maintained by local institutions. Yet, the parameters
set by the state to assess the performance of tanks
is unclear.

6.2.2 Thindal Experiment and
Pasanakottams in Tamil Nadu

The AED of Tamil Nadu made attempts in the Lower
Bhavani Project (LBP) area to form farmers’ orga-
nizations with a 3-tier system as follows:

1) FA at sluice/outlet level
2) Farmers’ council (pasanakottams) for a minor/

branch/distributory
3) Farmers’ federation for the irrigation systems

The first experiment was made in Thindal distributory
of LBP. One irrigation community organizer with a
diploma in civil engineering or degree in agricul-
tural engineering is to be stationed in the village.
He meets the farmers and motivates them to form
an association. Once the association is formed, the
other tiers are elected from among the office bearers
of the lower tiers. With a view to support these
associations, a management subsidy of Rs100/ha
for first 2 years and Rs75/ha for the third year was
given (GoI, Command area development grant).
Both these models use an institutional organizer,
which was adapted from the National Irrigation
Administration of the Philippines.

6.2.3  Saliperi Experiment and Irrigation
Trust in Tamil Nadu

The Irrigation Management Training Insti-
tute (IMTI) in its Saliperi Experiment relied on the
volunteers from the village as the catalysts. Under
the guidance and help from the faculty of IMTI, these
volunteers were able to motivate the farmers to form
an association. The most important feature is that
these farmers also gave Rs100/acre as contribu-
tion and created an irrigation trust. IMTI provided
a matching grant. The entire trust fund is kept as a

fixed deposit and only the interest is drawn every
year to do kudimaramath works. The distinguish-
ing features of this model are:

1. There are no external organizers to form the
association.

2. The village is the basic unit for association, but
higher tier organizations will be hydraulic-
based (channel, river, etc.).

3. The farmers and the government provide an
equal amount to create a trust and interest from
the deposit alone is utilized.

4. This amount can be spent only for irrigation-
related works.

6.2.4 National Water Management Project

In 1984, GoI and World Bank agreed to explore
the potential for water management project in
selected states. GoI decided to initiate detailed
preparation in three states (Andhra Pradesh, Tamil
Nadu, and Karnataka). If the concept was success-
ful, other states were to be included at a subse-
quent stage. The premise under NWMP was that
substantial benefits could be obtained in existing
irrigation systems through a more reliable, predict-
able, and equitable water delivery system. Its
essential feature was preparing an operation plan.
Limited funds up to Rs2,500/ha were provided for
scheme improvements.

An important component of this project was the
scheme level irrigation committee (SLIC) with
engineers of PWD, representatives of agricultural
department, and farmer leaders as members. The
SLIC would make management decisions as regards
systems operation. Another important element was
the introduction of a structured network that allowed
variable and controlled discharges at a higher limit
of the distribution canal. The Government planned
to pull back its control to distributory head level.
The farmers would still continue at 8 ha limit. The
ungated structured network would be in between
the two limits. The optimism of the World Bank about
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this project could be seen from the words of a se-
nior staff member D.J.W.Berkoff, “If the concepts of
the NWMP are found relevant and valid and its strat-
egy successful, irrigation policies can be expected
to undergo a change as a result of improved per-
formance of the NWMP schemes.”

6.2.5 Participatory Irrigation Management

Andhra PAndhra PAndhra PAndhra PAndhra Pradeshradeshradeshradeshradesh

The Andhra Pradesh Management of Irrigation
Systems Act 1997 (Act 11 of 1997) is one of the
most revolutionary legislations made by any
government in the country. It is perhaps the first of
its kind to be enacted in the country with a view to
bring about irrigation management by farmers in
all irrigation systems of the state of Andhra Pradesh,
through the participation of farmers who are stake-
holders. The Act provides a framework for WUAs
to be constituted with well-defined jurisdictions, role,
and functions of farmers’ organizations and the
irrigation agency.

Salient features

1. The Act is applicable to all the irrigation
schemes major, medium, and minor, except
those vested under the PRIs and all minor
water bodies in the SC areas of Andhra
Pradesh.

2. Every irrigation project would be divided
into convenient areas of operations and
committee constituted at the project level,
the distributory committee at the distributory
level, and the water users’ associations at
the primary level. The delineation of the
areas of operation would be done on a hy-
draulic basis.

All district collectors who head the district adminis-
tration have identified the irrigation systems in their
respective districts and delineated the jurisdiction
of WUAs command-wise. To ensure equity, the

jurisdiction of WUAs has been subdivided into 4–
10 territorial constituencies. Very detailed regula-
tions have been drawn up regarding election of
officers and the administration and operation of
WUAs. These regulations include the following
provisions:

a. All members within the jurisdiction of the WUA
shall elect a president.

b. All members within the territorial constituency
of a WUA shall elect a member of the  manag-
ing committee.

c. Elections of the President and members of the
managing committee of the farmers’ organi-
zation shall be conducted by the district collec-
tor under the overall supervision of the CADA
Commissioner who is the election authority for
the purpose.

d. Elections shall be by secret ballot. District
collectors shall notify polling stations for the
purpose of conducting elections through
election personnel appointed for the purpose.

e. The district collector shall prepare and publish
the voters’ list. All members who are landhold-
ers in the notified area of an irrigation system
as per record of rights shall be members with
voting rights. A person who is above 18 years
of age on the date of the notification is eligible
to vote.

f. Only members with voting rights can contest
the post of president and members of the
managing committee of a WUA.

g. Regardless of the landholding, a person shall
have one vote for a WUA.

h. Where a person has land in more than one
territorial constituency of a WUA, he shall
exercise his option to be treated as a voter in
one constituency only.

i. Where a person has land in different WUAs he
shall have a vote in that WUA.

j. Government has decided to sanction Rs50,000
in the form of works in cases where president
and members of the managing committee are
unanimously elected.
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