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Socio-Economic Impact of Irrigation Tank
Restoration on Livelihood Options In Peri-
Urban and Rural Areas

Anuradha.B*, Rajeswari.M**, and N.K.Ambujam***

Abstract----Irrigation tanks are the center of socio-economic
activities of a village that caters to multiple needs of the village
communities and were managed by the people in the past. Later
gradually tank became dysfunctional and tank irrigated area began
shrinking. Initially (1980), focus was to maximize the agriculture
production per unit of water supplied to the farmers’ fields. More
recently the emphasis has been shifted towards livelihood approaches
through community based tank rehabilitation with involvement of
multiple stakeholders. The present study attempts to explain the
impact of tanks restoration with the specific objective to share how it
differs on the socio-economic aspects of the A peri-urban (neither
rural nor urban) and a rural village is identified for this purpose.
However, the results envisage that enhancement within the village
community is not equitable in peri-urban village as compared to the
rural village.

Keywords---- Irrigation, Livelihood, Multiple Use, Non-farm
Tank Restoration

I. INTRODUCTION

ATER resources are sources of water that are useful or

potentially useful to humans. Uses of water include
agricultural, industrial, household, recreational and
environmental activities. Virtually all of these human uses
require fresh water. 97.5% of water on the Earth is salt water,
leaving only 2.5% as fresh water of which over two thirds is
frozen in glaciers and polar ice caps. The remaining unfrozen
fresh water is mainly found as groundwater, with only a small
fraction present above ground or in the air. Fresh water is a
renewable resource, yet the world's supply of clean, fresh
water is steadily decreasing. Water demand already exceeds
supply in many parts of the world, and as world population
continues to rise at an unprecedented rate, many more areas
are expected to experience this imbalance in the near future.
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We currently use about 50% of the world readily available
water. It is estimated that 69% of world wide water use is for
irrigation, with 15% to 35 % of irrigation with drawls being
unsustainable. Fresh water commercial fisheries may also be
considered as agricultural uses of water, but have generally
been assigned a lower priority than irrigation. 15% of world
wide water use is industrial and 15 % is used for household
purposes. These include drinking water, bathing, cooking,
sanitation and gardening. Recreational water use explicit
environmental water use is usually a very small but growing
% of total water use. Ensuring adequate water supplies for all
raises difficult allocation issues. Agriculture is the largest user
of water resources in the world, accounting for 72 per cent of
average per capita diversions, with the industrial and domestic
sectors accounting for 19 per cent and 9 per cent respectively.
In the coming years, industry will remain a high economic
priority; agriculture, with two thirds of its production
dependent on irrigation, will remain dependent on water; and
society’s water requirements for domestic use will be greater
than ever. The situation will become graver, because the
population is expected to increase by some 40-50 per cent
over the next two decades. This population growth will be
accompanied by major changes in the composition of demand
resulting  from  rising incomes, urbanization and
industrialization, even though the region’s finite and fragile
water resources are already stressed and depleting rapidly.
Water resource development has reached or is fast
approaching its potential limit in most countries, and in those
areas where undeveloped water-resource potential still exists,
further resource development is constrained by technological
inadequacy, and environmental and budgetary concerns. The
demand-supply gap is growing rapidly, and intersectoral and
interregional water conflict is intensifying as a result.
Agriculture is the last and residual claimer of water, and
proper regulations should be put in place to encourage water-
use efficiency in order to save water that could be reallocated
to other sectors. The implementation of new water-pricing
policies should be used as an incentive for improving water
use efficiency and water productivity. Appropriate pricing and
market-mechanism policies should encourage farmers to grow
crops that have higher net returns per cubic meter of water
and which are in demand in domestic and export markets. The
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formulation of national water strategies should include
strategies for increased water-use efficiency and reallocation
of water between sectors. National strategies should put
special emphasis on the support of target stakeholder groups,
such as water-user associations. New strategies should better
define the role of governments in regulation, control and
support, such as extension and research development to
enhance water-use efficiency and water allocation. Reductions
in water availability affect agriculture, municipal, industrial
and other uses: wells dry up, crop and livestock production
are reduced, domestic water supply becomes insufficient and
unreliable, and the concentrations of pollution and salinity in
the remaining water increase. Moreover, water scarcity as a
result of drought or other causes increases the level of
competition and therefore conflict over water.

Obijectives
» To share how impact of tank rehabilitation differs on the

socio-economic aspects of the peri-urban and rural people and
improved their livelihood options.

Il. METHODOLOGY

Selection of Study Area

In Kancheepuram, Sriperambatur taluk, Kundrathur block
a Non-System PWD tank called Somangalam Peria Eri and
Sitteri had been selected as a Peri-urban tank for the study.
This tank was rehabilitated in the year 1994-95 with European
Economic Commission fund of about 40 lakhs. Tank capacity
is 2.59Mm? and registered ayacut is 192ha. In Tiruvannamalai
district, Polur taluk, chetpet block a Non-system PWD tank
called Pelasur Esa Eri had been selected as a rural tank for the
study. This tank is rehabilitated in the year 2002-2002 with
World Bank fund of about 60 lakhs. Tank capacity is
2.55Mm3 and registered ayacut is 214ha. Secondary sources
of information were collected from various sources and the
primary first hand information was gathered using qualitative
data collection methods like focus group discussions and one
to one interactions. By and large it was observed that there is
improvement in the livelihood status of the farming and non
farming community. However, the changes are not equitable
in peri-urban village as compared to the rural village.

Potential Socio-Economic Benefits of Tank Restoration

ANALYSIS AND INTERPRETATION

. Reduction in risk of crop failure.

. Improved production and higher income.

. Equitable distribution of water for common farmers.

. Improved nourishment (through fisheries
development).

. Increased opportunity for gainful employment.

. Reduction in seasonal migration by landless and
poor household.

. Increased family income.
. Improved quality of life.
. Improved interaction among different communities.
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. Improved livestock and milk production.
. Minimize tank breaching and increased availability
of water for livestock and human.

The specific economic benefits that tank development
provides in the long run are: increase in agricultural intensity
and output; increased fish, milk and bio-mass production and
rise in ground water levels. One of the major social benefits
that the tank rehabilitation can bestow on landless and women
is to mitigate migration to other places (both seasonal and
permanent). Women have to bear the brunt of most of
migration. Lack of farm inputs, seasonal migration and
damage of crops by stray animals, where women and children
travel long distances in search of fodder, fuel, wood and water
all together contribute the decrease in production [6]. Other
kinds of benefit that can accrue out of rehabilitation are to
provide income earning avenues such as fishing rights, right
to tank bed cultivation, right to use tank bed silt, right to make
bricks and right to have community dug well in the tank bed
and share that water among command area of farmers. Tanks
located in urban and peri-urban areas once used to irrigate
private lands, can now be used as drinking water storage tanks
to nearby towns or as a percolation ponds [5].

Fish rearing in Somangalam

Fish rearing is possible during the month March-April to
May- June with available dead storage in tank near deepest
sluice where sluice should be completely closed. Auction will
be taken by the own villager by paying Rs.7000/- to
Panchayat which will be used for minor tank repair works,
whereas panchayat will pay Rs.1500/- to government. No
initial investment will be spending for fish rearing, since fish
originates by its own during runoff. Self control of villagers
prevents theft and damage to fishes as a result no special
expenses have to be allotted for safety. By and large, types of
fishes reared in somangalam tank are Viral, Keluthi, Kendai,
Katla and Jelabi. Expect Friday (auspicious day for Hindu
religion) all the 78 days he catch fishes and sell it. Since he
has his own family labour the entire benefits solely goes to
him. On an average every day he can sell 3 kg of viral for
Rs150/kg, 4 kg of katla for Rs 60/kg, 6 kg of Kendai for Rs
60/kg, 6 kg of Keluthi for Rs 20/kg. So gross income comes
around Rs 86000/-. Some times he may have to give fishes to
friends, relatives and higher officials at free of cost which
makes to reduce 5% of his gross income. So net gain for the
period of 3 months is Rs 80,000/- ie, 27000/month in post
rehabilitation period. In pre-rehabilitation period since dead
storage was available only 11/2 to 2 months his net income
was only half the amount what he is getting now.

Fish rearing in Pelasur

In the year 1905, government approved all PWD tanks has
the rights to enjoy the income that comes from fish rearing.
On the basis of this, divisional officer (PWD) decides amount
paid to government (Rs.3000) in Pelasur. Fish rearing is
called ‘Macha magasul’. A person who has taken auction has
to pay Rs.39, 000 to village panchayat which will be used for
minor tank repair works. Once the tank has been taken by an
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auctioneer villagers are not allowed to catch fish from it.
Sometimes it is necessary to appoint a person to watch and
most of the time villages themselves have self-control to not
do so. Virral is the major type of fish in Pelasur tank. On an
average 100-150 kg per day fish is available for one month
when the dead storage of water is available in the tank. Each
virral weighs about 6-10 kg and cost Rs.120 per kg of fish. So
far, 100 days (8kg x Rs120 x100 days = Rs 96,000) he can get
from this type of fish alone. Apart from this the other varieties
like jelabi, kendai, etc are also available which give income of
around Rs.75, 000. So total he can get Rs.1, 61,000. Even if
he gives 10% of this amount as free to others he can get
approximately Rs. 1.5 lakhs from fish rearing for a period of
three months. Hence deducting the capital amount he paid net
gain is around Rs1, 20,000. This is the case when tank gets
filled every year. Otherwise this amount will be reduced to
half. After tank rehabilitation there is an assured dead storage
of about 3 months which helps to enhance their livelihood.
Besides railfall, performance of tanks is influenced both by
the level of management as well as the physical attributes of
the system. [4].

Duck rearing in Somangalam

This case elucidates the practice of rearing duck 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 minimum 150 — 300 ducks per household. They
purchase ducks with the belief in Henotheism from the village
called Ponmar for Rs. 7000/- for 100 ducks at the rate of Rs.
70/- per duck. According to Elumalai, a duck attains adult
stage and starts laying eggs just in one month. Duck rearing
period as practiced in this village is normally from the month
of November to April. The more the water availability in the
tank, the more the availability of nutritious nosh for the ducks
as farmers raise crops for two seasons. The ducks rearers thus
make use of both tank and the harvested fields. During this
period since the intake of ducks is good one duck could lay
eggs for nearly 3-4 months continuously. The market rate per
egg is Rs. 2/- And hence on an average the total amount one
gets from eggs laid by 100 ducts in 3 months period is Rs.
18,000/-. While selling back the ducks they get only Rs.
5000/- In total they get Rs. 23,000/- gross income from
hundred ducks in 6 months period. However, they spend
around Rs. 700/- on transportation from Ponmar to
Somangalam. And if the feed is not sufficient they supplement
it with ‘paddy karukka’ (least graded paddy), which costs
around Rs. 2700/- for six months period. They also spend Rs.
100/- on health risk and as remuneration for village panchayat
each rearer has to pay Rs. 300/- for every 100 ducks at the rate
of Rs. 3/- per duck.

And in some cases, if they take duck to the neighbouring
villages for want of feed they should pay Rs.300/- as
panchayat fees for grazing. Altogether total expenditure for
six months period for 100 ducks comes around Rs. 4100/-
Deducting the expenditure from income the net benefit from
100 duck for six months period is Rs. 18,900/-For the
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remaining six months when the storage in the tank is very
less, few prefer engaging themselves in other works for their
livelihood while few continue the same duck rearing if they
are able to meet the expenditure for duck-feed. Nevertheless
for the few who continue duck rearing the low level of water
in the tank reduces the intake of ducks that affect the number
of eggs the ducks lay. Approximately only 50 out of 100
ducks lay eggs on an average of 45 days. So, their net income
gets drastically reduced to Rs. 100 /- after deducting the
expenditure. Though there is no gain during lean period as
there would not be sufficient water in the tank, just because it
is practiced by hereditary they are compelled to continue. In
case if the same person engages in some other jobs like
construction work for 150 days out of 180 days, maximum
amount one could earn is Rs. 10, 500. So they feel that duck
rearing is no more remunerative than going out for a wage
labour and they also feel that unless the tank is rehabilitated
the task of duck rearing may disappear out and out. The
significant aspects in this case study are gender equality,
flexibility of work culture, and social settlement of the duck
rearing families. It is remarkable that either the husband or
wife in a household takes the duck to tank or fields. If one
takes the ducks for grazing the other brings food and they
exchange the roles irrespective of the gender. Thus the normal
cultural barriers in doing household duties are broken and the
flexibility in assigning works in the household promotes
harmony. It is also apparent that in Somangalam village all
the duck rearing families live in a same street as they belong
to a particular caste.

Group of contract laborers as mini contract laborers in
Pelasur

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. After rehabilitation sugarcane
cultivation area has been increased drastically in pelasur
village with the availability of increased water storage and
improved well recharge leads to increase in mini contract
laborers group. It has been suggested by the researcher that a
‘Water Bond’ should be introduced to increase the
responsibility of the farmer in system management [3].
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Livestock

Due to the dugout pond work, the cattle are getting
sufficient drinking water through out the year. Cattle drinking
water source is created and was full with water even in
summer. Fodder cultivation on the farm pond bunds and near
the plot of farm ponds in 13 acres were introduced.
Additionally 130 liters of milk/day has been produced from
the watershed area due to the project works. The villages of
South India, which are mostly located on the banks of the
tanks, enjoy the water from the tank for their use in livestock
rearing, drinking and for domestic use. Historically, some
marginal groups for grazing livestock, growing trees and for
undertaking seasonal cultivation use the water-spread area.
Rural infra structure development helps to increase in
livestock population too [1]. Even today the Kancheepuram
district has one of the highest populations of livestock such as
sheep and goats, which require vast area of grazing. Apart
from the above, tank rehabilitation helps in growing more
fodder. The most remarkable fact is that the women are the
utmost beneficiaries of the above. Migration from this village
has stopped in the last two seasons and it is reported that the
people from the surrounding villages are coming to work as
labourers to this village.

IV. CONCLUSION

The techniques of compounding method was used to
determine whether the implemented project was worthy or
not, which have various time streams and of different
durations. To use compounding measures for project, it is
important to decide the compound rate to be used. For the
economic analysis of the peri-urban village, the lowest and
highest compound rates were selected as 10% and 15%
respectively. Since the Somangalam tank was rehabilitated in
the year 1991-1992, it was decided to do the investment
appraisal for 15 years i.e. from 1992-2005. Because the data
was collected only for the year 2005-2006, the same net
benefit value was assumed for the remaining years for the
purpose of estimation. Regarding the capital cost, Rs. 49 lakhs
was the initial investment during the rehabilitation. Apart
from this, Rs. 200/ha was approved by the Government every
year as tank maintenance charges. So, for 192 ha of the
registered ayacut, the total amount for maintenance was Rs.
38,400/year. Since the Water Users Association was defunct,
there were no special expenses. While Somangalam tank was
rehabilitated long back, individual amount spent with respect
to years cannot be traced from official records. But the total
amount spent for tank related work so far is estimated as
Rs. 38 lakhs. Hence, economic analysis was done with the
available data and the results are given below. Table 1 throws
light on three aspects of investment appraisal like Internal
Rate of Return, Benefit-Cost Ratio (BCR) and Net Present
Value (NPV). All the three are higher for non-farming and
off-farming activities than farming activities alone. This
indicates that tank rehabilitation program is highly beneficial
for indirect users in Somangalam. Also their income is least
dependent upon farming activities. Payback period for the
amount spent for rehabilitation is found as five years with the
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income incurred from farming activities alone. But the
payback period is very low with all the activities like farming,
non-farming and off-farming considered together. These
values are only for the 91 respondents and it may be further
reduced with the income earned from the entire Somangalam
farming, non-farming and off-farming activities.

TABLE 1
INVESTMENT APPRAISAL FOR FARMING, NON-FARMING AND OFF-FARMING
ACTIVITIES IN SOMANGALAM

S. it 0 PBP

No Description IRR% BCR NPV (Rs.) (Years)

1 Farming 1158 165 1,07,063 5.36

o Non-farmingandoff- 5., 53¢ 8,58,639 0.56
farming

3 Farming, non-farming 46, 395 395688 035

and off-farming

70

Economic measures evaluate the project worth by
comparing the value of goods and services generated or
conserved with the cost by assessing its effect on social
welfare needs and viability. There are various undiscounted
and discounted measures, which are available to evaluate the
projects. The undiscounted measures ignore the time value of
money and simply evaluate the worth of the projects.
Discounted measures such as Net Present Worth (NPW),
Benefit-Cost Ratio (BCR) and Internal Rate of Return (IRR)
are used for this purpose. The techniques of discounting
permit one to determine whether to accept projects
implementation that have various time streams and are of
different durations. To be able to use discounted measures of
project worth, it is important to decide the discount rate to be
used. Opportunity cost of capital can be used for the economic
analysis using efficiency prices. This is the rate that will result
in utilisation of all capital in the economy. For the economic
analysis of the rural village, the lowest discount rate and the
highest discount were selected as 10% and 15% respectively.
Since the Pelasur tank was rehabilitated in the year 2001-
2002, it was decided to do the appraisal for 10 years i.e. till
2011 to 2012. In view of the fact that there won’t be any
increased benefits on the year of tank rehabilitation (2001-
2002), the net benefit was considered as zero. While the data
were collected only for the year 2004-2005, the same net
benefit value was assumed for the remaining years for the
purpose of analysis. Regarding the capital cost, Rs. 40.01 lakh
was the initial investment during the tank rehabilitation. Apart
from this, Rs. 250/ha was approved by the Government every
year as tank maintenance charges. So, for 214 ha of registered
ayacut, the total amount was Rs. 53,500/-. For successful
functioning of the Water Users Association, Rs. 20,892/- was
spent every year for conducting meetings, association renewal
fees etc. A sum of Rs. 11,00,000/- was allotted for this village
in the year 2005-2006 from the NREGA scheme, which was
used for desilting and broadening the drainage channel for a
total length of 5 km. Depth and width of the channel were
increased to 1.2m and 3m respectively. The Public Works
Department sanctioned Rs. 5,00,000/- in the year 2006-2007
to carry out partial desilting in the tank bed closer to the
deepest sluice for retaining water for a long time and make
use to recharge the wells said by the villagers.
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TABLE 2
INVESTMENT APPRAISAL FOR FARM, NON-FARM AND OFF-FARM
ACTIVITIES IN PELASUR

S.No. Description IE;)R BCR NPV (Rs.) (YP;I:S)
1 Farming 12.00 1.04 2,16,053 3.25
o Nonfarmingand 550 447 705276 2
off-farming
Farming, non-
3 farming and off- 13.00 251 79,57,765 1.35
farming

It is evident from the data that Table 2 throws light on three
aspects of investment appraisal. Internal rate of return, benefit
—cost ratio and net present value are all higher for non-
farming and off-farming activities than farming alone [2].
This reveals that tank rehabilitation program is highly
beneficial for indirect users in Pelasur. But their income is
dependent upon farming activities. Therefore, they are getting
benefited mutually. Payback period of the amount spent for
the tank rehabilitation is found as one and half years with the
income incurred from selected farming, non-farming and off-
farming respondents alone. It may be further reduced with the
income earned from the entire Pelasur farming, non-farming
and off-farming activities.
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