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Ground water sustainability in Dindigul district – A micro level study
Abstract
The groundwater crisis is acquiring alarming proportions in Dindigul district. Twelve blocks
out of 14 fall under ‘over exploited category’. About 17 per cent of the households are only
partially covered with drinking water schemes with less than lpcd of 39. Recharge structures
are inadequate. Major Ground water issues in Dindigul district includes high level of
ground water development in major part of the district, failure of abstraction structures
excess fluoride in deeper fractures and contamination of ground water resources by
industrial effluents from Tanneries. What is needed is groundwater governance which refers
to those political, social, economic, and administrative systems that are explicitly aimed at
developing and managing water resources and water services at different levels of society
that rely solely on groundwater resources. This includes all related mechanisms including
financing, knowledge, technical capacity, and participation of sector players including water
users.
Groundwater has played a significant role in the maintenance of India’s economy,
environment, and standard of living. Groundwater in India is a valuable, critical but a
diminishing resource. An increasing number of aquifers are reaching unsustainable levels of
exploitation. If current trends continue, in 20 years about 60% of all India’s aquifers will be
in a critical condition says a World Bank report, (Deep Wells and Prudence 2014). This will
have serious implications for the sustainability of agriculture, long-term food security,
livelihoods, and economic growth. There is an urgent need to change the status quo of
ground water situation.
India is the largest user of groundwater in the world with an estimated usage of 230 km3 per
year. Globally, areas under groundwater irrigation are the highest in India (39 million ha),
followed by China (19 million ha) and the USA (17 million ha), and at present 204 km3 y−1
of groundwater is pumped annually in India (World Bank 2010). Several reasons may be
attributed to this phenomenon as given under:
 Access to groundwater increased since the 1970s, when diesel and electric pumps
became affordable to most small landholders.
 Dependence of irrigation on ground water increased with the onset of Green
Revolution which depended on intensive use of inputs such as fertilizer and water to
boost farm production
 Rather than extending surface water irrigation to un-irrigated region, policy makers
provided incentives for ground extraction (CGWB 2008)
 The notion of groundwater as a private resource, the rights of which are associated
with land rights, has led to an exploitative extraction regime (Shah 2008).
 Farmers in semi-arid parts of India use groundwater to save rain fed crops from
failure and to increase yields.
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As it is a relatively cheap and easily accessible water resource for individual farmers,
irrespective of their farm size, groundwater is often extracted beyond its natural
recharging capacity. With increased use of groundwater, the depth to the water table
in many parts are fluctuating considerably and the use of groundwater has risen to a
level that groundwater from shallow aquifers is not adequate to meet the rising
demand. Hence, groundwater from deeper aquifers is being pumped by the drilling of
tube wells. There are also instances where fresh groundwater at shallow depths has
been depleted, rendering marginal quality water from deeper layers of the aquifer.
(Shah 2009)
Inshort, through the construction of millions of private wells, there has been a phenomenal
growth in the exploitation of groundwater in the last five decades. The factors driving this
expansion include poor public irrigation and drinking water delivery, new pump
technologies, the flexibility and timeliness of groundwater supply and government electricity
subsidies. Both in rural and urban areas, the government have no direct control over the
groundwater use of millions of private well owners. In part, this is due to the absence of a
systematic registering of wells with attached user rights.
Key Issues
India is the largest user of groundwater in the world using over a quarter of the global total
use. More than 60% of irrigated agriculture and 85% of drinking water supplies are
dependent on groundwater. Urban residents increasingly rely on groundwater due to
inadequate municipal water supplies. Groundwater acts a critical buffer against the variability
of monsoon rains.
Despite the valuable nature of the ground water resource, 29% of groundwater blocks in India
are semi-critical, critical, or overexploited, and the situation is deteriorating rapidly
(Nationwide assessment 2014.). Moreover, aquifers are depleting in the most populated and
economically productive areas. Climate changes further strain the groundwater resources
resulting in vulnerable situation. It is estimated that over a quarter of the country’s harvest
will be at risk. A complex web of factors such as the size of landholdings, density of
population, water-intensity of crops planted, water users’ behaviour, legislation and
administration of groundwater, power subsidies for pumping irrigation water, and economic
policies determines groundwater extraction.
Ground water sustainability
Ground water sustainability relates to the development and use of ground water to meet the
current and future purposes without causing unacceptable consequences. Decentralized
governance as provided by the 73rd Amendment of the Constitution in India has put the focus
on the gram panchayats to plan and implement numerous central and state government
programmes. This includes delivery of safe and adequate drinking water to people. However
this has not been matched by investment in building capacities and systems to shoulder the
responsibilities.

3
www.ssijmar.in

Elements of sustainability: There are different elements of sustainability such as source
sustainability, system sustainability and financial sustainability.
Source sustainability: Source sustainability refers to ensuring availability of safe drinking
water in adequate quantity throughout the year.
System sustainability: System sustainability refers to optimising cost of production of water
devising proper protocol for O&M building capacity of PRIs and awareness generation.
Financial sustainability: It refers to proper utilization of funds and recovering cost of atleast
50 per cent cost through methods devised by local self government.
Principles of sustainability:
The basic principles of ground water sustainability are as follows:
 Conjunctive use of water defined as judicious use of ground water, surface water and
roof water as per drinking water demand
 Recharge of ground aquifers during monsoon
 Conservation of surface water sources
 Promoting rain water harvesting
 Revive traditional water harvesting structures and village ponds into functional
system in providing safe drinking water
 Promote re use and re cycling of water
Against this background, the present study has been undertaken in Dindigul district of Tamil
Nadu in order to investigate the major ground water issues. Dindigul district is one of the
backward districts of Tamil Nadu and drought hit area with acute ground water crisis. A
micro level investigation on water problems of Samiarpatti village in Athur block of Dindigul
district where innovative experiments were undertaken by NGO has also been carried out.
Following are the objectives of the study.
Objectives of the study:
 To study the status-quo of ground water position in Dindigul district
 To find out the factors that contribute to ground water shortages
 To analyse the ground water issues in Dindigul with specific reference to Samiyarpatti
 To evolve strategies that can be implemented to promote a sustainable ground water
supply
Methodology:
The study is based on descriptive design employing both secondary and primary data. The
secondary data was collected from the office of local body, the TWAD Board office, the
District Statistical office and the Annual Action Plan documents of the District
administration. The primary data was collected from the Village Panchayat staff supplying
water and the sample households selected from Samiyarpatty village. Out of the 280
households in the selected village 25 per cent i.e 70 households were selected based on
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systematic random sampling. Two interview schedules, one for the Panchayat officials and
another for the sample households were used to collect the information in the study area.
Area Profiles
Dindigul district is bounded by Tiruchirappalli in the northeast, Karur district in the North,
Tiruppur district in the West, Madurai and Theni districts in the South. The District lies
between 10º05’00’’N to 10º49'50’’N Latitude, 77º16’30’’E to 78º19'30’’E Longitude and has
an areal extent of 6058 sq.km. There are 14 blocks, 306 villages and 3779 habitations in
seethe district.
Table 1
Dindigul District – General Information
Geographical area
6166.64 sq.km.
Number of blocks
14
Major drainage
Kodavanar, Nanganji, Shanmuganadhi
Population (2011)
1923014
Average annual rainfall
813 mm
Regional geology
Hard rocks
Net ground water availability for future Nil
irrigation
Stage of ground water development (2003) 115%
Intensive ground water development
Athur,
Bhatlagundu,
Dindigul,
Gujiliamparai,
oddanchatram,
Over exploited blocks
Reddiarchatram, SanarpattiThoppampatti,
Vedasandur, Vadamadurai
Nilakkottai, Palani
Critical blocks
Natham, Kodaikanal
Semi critical blocks
Source:DRDADindigul 2015

Ground water scenario in Dindigul
The extensive use of groundwater resources by farmers all over the Dindigul district creates
its own sets of complex management and sustainability issues. The use of groundwater in
agriculture is important in the district, as it has enabled farmers to manage deficiencies in
monsoon, allowed dry-season irrigation, thus contributing to seasonal agriculture. For this
reason, a range of on-ground works to recharge groundwater are being implemented at the
village scale throughout the district as a part of the Government of India’s ―Mahatma
Gandhi National Rural Employment Guarantee Act‖ (MNREGA) to enhance livelihood
opportunities while developing a durable asset base. A significant part of the investment
through MNREGA is for enhancing long-term, local water security by on-ground structures
such as check dams, percolation tanks, surface spreading basins, pits and recharge shafts.
The potential social and economic consequences of continued weak or non-existent
groundwater management in Dindigul district are serious. Further, climate change put
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additional stress on groundwater resources, while at the same time having a serious impact on
groundwater recharge and availability. It also must be noted that indiscriminate abstraction
of groundwater aggravates the quality problems, and thus a more integrated approach to the
resource quality and quantity is needed.
Physiography and Drainage
Dindigul district forms parts of Cauvery, Vaigai and Pampar basins. The northern part of the
district falls in the Cauvery basin. The main rivers that drain this basin are Shanmuganadhi,
Nangangiar and Kodaganard river, the southern part of the district falls under Vaigai basin.
The main rivers that drain in this basin are Marudhanadhi, Manjalar and Vaigai river. The
Pampar basin forms the eastern part of the district and the minor rivers in this basin are
Thirumanimuthaar and Palar- Puranthalar.
Paddy, a highly water intensive crop is the principal crop in Dindigul. As indicated in Table 2
paddy is cultivated in 23735 acres constituting 21 per cent of the total cultivated area in
Dindigul district.
Table 2
Principal crops cultivated in Dindigul district
Crop
Coverage in acre
Percentage
Paddy
23735 ha
21%
Coconut
24798 ha
21%
Fruits and vegetables
21069 ha
19%
Sugar cane
7013
6%
Source: CGWB 2010

Irrigation by different sources of irrigation in Dindigul district shows the predominance of
dug wells covering 5290 hectares followed by tank irrigation (Table 3)
Table 3
Irrigation by different sources in Dindigul district
Source
Dug wells
Tube wells
Tanks
Canals

Number
99350
375
3104
28

Source: CGWB 2010

Ground water quality in Dindigul district
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Area irrigated
5290 ha
449ha
703 ha
492 ha

There is presence of chemical constituent more than permissible limit (TH as CaCO3 & NO3
in shallow aquifer & Fluoride in deeper Fractures Type of water Ca-Cl, Ca-H CO3 & Na-Cl)
Rainfall and climate:
The normal annual rainfall over the district varies from about 700 mm. to about 1600 mm. It
is minimum around Palani (709 mm) in the north western part and Vedasandur (732.4mm) in
the north eastern part of the district. It gradually increases towards south and southwest and
reaches a maximum around Kodaikanal (1606.8 mm). The district enjoys a tropical climate.
The period from April to June is generally hot and dry.
Status of Ground water development
The estimation of groundwater resources for the district has shown that out of 14 blocks, 10
blocks are categorized as over exploited and 2 blocks as safe and one as critical. Dug wells
are used to extract groundwater from weathered formation while deeper fractures are tapped
through bore wells and dug cum bore wells. The yield of open wells in the district tapping the
weathered mantle of crystalline rocks generally ranges from 100 to 400 lpm and can sustain a
pumping of 3-4 hrs in a day. The wells tapping the deep seated fracture system can yield
about 1 – 5 lps and can sustain a pumping of 6-8 hrs a day.
Except Kodaikanal, Natham, Palani and Nilakkottai, availability of ground water for future
Irrigation Development is nil in other blocks except Kodaikanal, Natham and Nilakottai all
the other blocks are over exploited. The availability of ground water for future irrigation in
Dindigul district is bleak 11 blocks out of 14 blocks.
Table 4
Stage of Ground Water Development in Dindigul District
Block

Athur
Dindigul
Reddiarchatram
Sanarpatti
Natham
Nilakottai
Bhatlagundu
Vadamadurai
Vedasandur
Gujiliamparai
Oddanchatram
Palani

Availability
for Stage
future
Groundwater
Irrigation
Development
Development
0.00
139
0.00
105
0.00
166
0.00
129
1487.84
65
386.61
94
0.00
153
0.00
129
0.00
142
0.00
138
0.00
171
602.71
92

7
www.ssijmar.in

of Category of
the Block

Over exploited
Over exploited
Over exploited
Over exploited
Safe
Critical
Over exploited
Over exploited
Over exploited
Over exploited
Over exploited
Over exploited

Thoppampatti
Kodaikanal
Total

0.00
5256.99
0

144
1
115

Over exploited
Safe

Source: CGWB 2010

Sustainability::
With a view to enhance the Sustainability of the drinking water sources, recharge structures
are being implemented by TWAD Board under various State and Central Government
assistances.
The Recharge Structures implemented so far is as under.
Table 5
Recharge structures
Check dam
843
Percolation pond
2
Recharge pit
24
Ooranies
5
Defunct
bore
well 30
recharge
Roof top RWH
30
Total
934
Source: Tamil Nadu Water Supply And Drainage Board

Table 6
Groundwater Potential as on March 2011 (as per CGWB)
Net Groundwater Availability (in MCM)

536.56

Existing Gross Groundwater draft for all users (in MCM) 636.75
Stage of Groundwater development (in %)

119 %

Categorization of District

Over -Exploited

Water supply status in Dindigul district as on 1.4.2016 is given below. It is found that 83.23
per cent of the rural habitations have been fully covered with drinking water schemes, the
lpcd level of 40, aboust 16.77 per cent of the srural havitations are only partially covered
wisth lpcd level of 10 to 39.
Table 8
Water supply status
Status

No.

of

rural Lpcd

8
www.ssijmar.in

Partially
covered
Fully covered
Total

habitations
633 (16.77%)
3142 (83.23%)
3775

10-39
40 lpcd and above

Source: Tamil Nadu Water Supply And Drainage Board

Major Ground water problems and issues in Dindigul District
 High level of ground water development in major part of the district and failure of
abstraction structures with time
 Fluoride excess in deeper fractures
 Contamination of ground water resources by industrial effluents from Tanneries
The study reveals that poor water governance in Dindigul district is due to the following
reasons:











financial difficulties,
institutional problems,
inadequate human resources,
lack of sector coordination,
lack of political commitment,
insufficient community involvement,
inadequate operation and maintenance,
lack of hygiene education,
poor water quality, and
insufficient information and communication

Based on the high level of ground water development, it is inferred that a major part of the
district could be considered vulnerable to water level depletion. The presence of tanneries in
and around Dindigul town and the ineffectiveness of Common Effluent Treatment Plant
(CETP) have resulted in contamination of groundwater system.

Table 9
Irrigation by different sources in Dindigul district
Source
Number
Area irrigated
Dug wells
99350
5290 ha
Tube wells
375
449ha
Tanks
3104
703 ha
Canals
28
492 ha
Source: CGWB 2010
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Drinking water issues:
Villages in Dindigul district continue to reel under drinking water crisis due to lack of rain
water harvesting system. Water level went down to more than 1000 feet in many places.
Kodaikanal block, the tourist place in the district has already been reeling under acute water
crisis. A drinking water supply tank, one of the main sources in Kodaikanal, was almost dry.
Hotels and restaurants had started using highly contaminated water from Kodaikanal Lake.
Meanwhile, in Sukkulapuram panchayat near Sempatti, women gathered near a street tap and
conducted a mock funeral to mark their protest. They covered their heads and cried in front of
the tap. "Hundreds of families are suffering due to water scarcity," they said.
Acute water crisis has been haunting Samiyarpatti in Dindigul district. Residents of
Samiyarpatti who could not get water for the past one month, took the issue to streets and laid
siege to panchayat demanding resumption of supply. Water supply had been erratic for the
past six months in their village. .Water crisis has been haunting. Many bore wells with
mini-power pumps, dug in different wards, turned dry owing to rapid depletion of
groundwater table. People had to shell out Rs.5 to 10 for a pot of water. Water supplied
through bore well is too saline and is not fit for consumption. "Now, the bore wells do not
function and we are compelled to buy water at Rs 10 per pot, "said a woman. Twenty-eight
bore wells were laid to supply water to Kalikkampatti and nearby village. However, only four
bore wells yield water. Residents travel on cycles and two-wheelers to Chinnalapatti to
collect potable water.
Samiyarpatti village - Profile
Samiyarpatti village is located in south east of Gandhigram at a distance of 2 kilometres. It is
an agriculture based village. It consists of 280 households with a population of 1260. The
village belongs to single caste group .The main occupation of the people is agriculture. The
main crops grown are flowers, onion and maize. Literacy rate of the village is
60%.Gandhigram Trust, a reputed NGO conducted awareness programmes at Samiyarpatti
and carried out an Action research on water management with the financial assistance of
Bangalore based NGO
Existing water supply system
Samiyarpatti village is having one open well which is not in use out of 5 bore wells only two
are functioning. This is the main source of water supply to all the habitations of the
Panchayat. These sources fill up a 60,000 litre capacity tank for water at Samiyarpatti.
Around 180 households have tap connections but at present the households do not pay the
water tax as water is not released by the panchayat due to lack of water. Out of 3 syntex two
do not function as the bore well which supply water to the syntex failed. As water is not
released for the individual household taps, people depend on the water tank where water is
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released once in 15 days by the panchayat. The people buy water from commercial water tank
owners thrice a month and store the water for meeting their day -to-day needs.
Socio Economic Profile of the sample households:
The average family size of the sample households is four. Majority of the households belong
to backward class. Around 92.5 per cent of the respondents live in their own houses.
Distribution of the respondents reveals that cultivators and dairy farmers constitute 20.20 per
cent, and19.64 per cent of the households belong to agriculture labour class. Majority of the
respondents belong to non agricultural households (60.16%). Out of the 70 sample
households, 67 per cent have water source right within their premises. The investigator has
made a study of the level of satisfaction of the respondents about the quantity of the water
supplied on three point scale. Almost all the respondents are dissatisfied with the existing
system of water supply as the quantity of water is hardly sufficient to meet their multifarious
needs.
Project intervention: Action research study process
The project team from Gandhigram Trust conducted PRA meeting at Gandhigram Panchayat
and formed Village Water and Sanitation Committee (VWSC) and oriented them towards the
water management and Action research study. After the orientation, the team organized an
exposure visit to Hebballi village of Chitradurga district, Karnataka. The Panchayat
President, Ward members and Water Supply Operators visited the village. The exposure visit
was an eye –opener
The base-line survey recorded that four households were getting more water because they
were using motors to suck water from waterlines, (which is illegal) during the time of water
collection, the people were in the habit of washing the cloths in the street and thus there was
wastage of the water. The waste water drained in the drainage and open areas. Gandhigram
Trust fixed water meter for the purpose of action research study. The illegal motors used by
some households were removed.
After the project interventions the water usage/consumption reduced due to the psychological
fear of payment for water usage. Before water meter was fixed, it was found that per family
consumption was 400 litres per day and 100 lpcd and quantity of wastage of water was high.
After the project intervention, per family usage got reduced to 300 litres and per head
consumption got reduced 75 litres.
The awareness programme carried out by the NGO had good impact. The selected
households have awareness about the water related issues like water borne diseases, quality
of water and water charges. They take ownership for minor repairs such as leakage of taps,
water meter washer. The break down repairs has been reduced due to the follow up visits by
the local operators and Animators and they took preventive measures for maintenance of the
system (tightening the bolt nut and washer in the meters). Inspite of the guidance of the
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reputed NGO, innovative experiments, participation of the people in water management and
cooperation extended by the panchayat the water crisis persists in Samiarpatti. It is not only
due to monsoon failure but also inability to correct the misgovernance in water management
in the past.
Table 10
Water Consumption in the village
Mode
of
water Total water consumption in Per cent
collection
by
70 litres
families
Availed from water tank 1680 litres
29.58
Purchase of water from 4000 litres
70.42
commercial suppliers
Total
5680
100
Source: Primary data

It is found from the table that the Panchayat could meet only 29.58 per cent of the needs of
the village and about 70.42 per cent of the needs have to be met from outside purchase of
water at the rate of Rs.8 per pot. The revised ARWSP norms , provides for 40 litres of safe
drinking water per capita per day (lpcd) for human beings in problem village and 30 lpcd
additionally for cattle population.
Table 11
Per capita Per day water consumption in the study area
Family
members
1
2
3
4
5

Number
families
2
9
17
22
20
70

of Consumption
water in litres
567.91
1541.47
1379.21
1784.86
1622.60
6490.40

of LPCD
31
30
22
21.05
22.84
21.93

Percentage
households
2.85
12.86
24.29
31.43
28.57
100

of

Source: Primary data

The water situation in Samiarpatti as shown in table 12 reveals that the lpcd level is 31 for
2.85 per cent of the households with 2 members per family. For rest of the sample households
the lpcd is lower than 31. For 31.43 per cent of the households with 4 members per family,
the lpcd is 21.05, for 3-member families which constitute 24.29 per cent, the lpcd is 22. Thus
it is found that lpcd level is below the government norms for all the sample households. The
indiscriminate and excessive use of groundwater has led to questions regarding its
sustainability. To what extent can groundwater be exploited without unduly compromising
the principle of sustainable development? Answer to this question will help to overcome the
crisis. The sustainability of groundwater utilization must be assessed from an
interdisciplinary perspective, where hydrology, ecology, geomorphology, and climatology
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play an important role. Excessive pumping can lead to groundwater depletion, where
groundwater is extracted at a rate faster that it can be replenished.
Groundwater stress is more than just a hydrologic issue, as usage of the resource is shaped by
human behaviour and economic policy. Diverting water to drier areas, for example, can
encourage demand for water-intensive crops and further expand irrigation — leading to more
stress on the physical system, the environment, and the people it supports.
Common perceptions about groundwater
All these years, the focus of the government and individuals was on constructing groundwater
sources like wells, bore wells, tube wells and springs rather than looking at the resource,
which are the aquifers. Only a shift from a source-based approach to a resource-based
approach will bring about a change in how the government or common man perceives
groundwater.
How can the groundwater crisis be mitigated?
It requires a twofold approach:



large scale community participation
better groundwater governance by implementing regulations and legislations

The implementation of a programme called the Aquifer Management Programme by the
Government of India is a good initiative to help understand groundwater through aquifers.
Other successful community-based groundwater management experiences from different
states like Andhra Pradesh, Maharashtra, Gujarat and Rajasthan must also be studied.
Collaboration, combination of ideas and community partnerships hold the key to the success
of groundwater management in India.
RECOMMENDATIONS
As the development of ground water has already reached an alarming stage in many blocks of
Dindigul district, further development of ground water for creation of additional irrigation
potential has to be carried out with extreme caution
There may be more cost-effective and sustainable ways to alleviate groundwater demand,
such as more efficient irrigation, growing less water-intensive crops in the dry season and
transitioning away from irrigation-intensive systems where there is little water.
On the basis of the experiences in execution of Central Sector Scheme and Demonstrative
Projects on artificial recharge, the desilting of existing ponds/tanks will be the most cost
effective structures. The provision of recharge wells/shafts in percolation ponds/ check dams
will enhance the efficacy of these structures.
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Roof Top Rainwater Harvesting (RTRWH) had been made mandatory for all the buildings in
the State of Tamil Nadu. However, it is seen that site specific designs can improve the
existing RTRWH system and efforts may be made to incorporate the improvements if found
necessary. A concerted effort involving various Government agencies and NGOs can make
the movement of artificial recharge to groundwater a successful one.
Remedial measures and isolation of pollution by industrial units in Dindigul industrial belt
may be taken up to reduce the damage to the ground water resources in the area. Action plan
in this direction with participation of state and central agencies and industrial establishments
is recommended. Effective aquifer remediation technology can be identified and practiced to
minimize the aquifer contamination in vulnerable pockets.
The ground water crisis in the study area is due to bad governance including inadequate
policies, strategies, and legislation relating to groundwater resources and their management,
ineffective technical and financial capacity to support groundwater resources management,
lack of professional integrity ,transparency, and accountability, failure to enforce laws
relating to allocation and groundwater use, ignoring stakeholders’ rights to equitable access
to groundwater resources, poorly managed groundwater projects and inherent corruption in
groundwater management processes and small-scale corruption at the service provider level.
What is needed is groundwater governance which refers to those political, social, economic,
and administrative systems that are explicitly aimed at developing and managing water
resources and water services at different levels of society that rely solely or largely on
groundwater resources. This includes all related mechanisms including financing, knowledge,
and technical capacity, and the rights and responsibilities of sector players (including water
users).
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