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Executive summary
Urbanisation in India leads to a growing dependency on natural resources such as groundwater.
Groundwater supports a huge amount of households and it has become vital for agricultural survival.
The growing use of groundwater results in depletion due to overdraft and groundwater is turning
saline. The city Chennai, in the southeast of India, has suffered from water scarcity in recent
decades. The government organisation CMWSSB started to extract groundwater from northern
Chennai to fill the gaps. This research investigates the consequences of this extraction. The
methodology applied in this study is focused on qualitative methods; this includes observations, indepth interviews, focus group discussions and document analysis. The emphasis of this research is
on the Araniyar-Kosathalaiyar (A-K) basin in the north of Chennai, and more specifically on the
villages Chinnambedu and Thamaraipakkam.
The concepts that are used in this research include governance, access and control theory,
and equity and justice. Governance is used to question the processes that are involved and how
these processes lead to the management of water resources. Access and control theory discover
how access and control to the resource is created. Access depends on right-based access and
bundles of power such as technology and knowledge. Control is determined by technical,
organisational and, socio-economic and political control. Access and control over groundwater lead
to questions on equity and justice. Giving a definition for equity and justice is impossible; it is based
on a perspective. In this research equity and justice will be used how they work in practice.
CMWSSB has extracted groundwater for more than 40 years from the A-K basin. Furthermore,
farmers started to depend increasingly on groundwater and less on traditional sources such as tanks.
Moreover, farmers and CMWSSB worked together; CMWSSB used agricultural wells to extract
groundwater. The groundwater level started to go down drastically, this mainly occurred between
1985 and 1990 and between 2002 and 2004. It is impossible to determine who is responsible for the
changes. There is no reliable data on the actual changes, different stakeholders point at each other
and there is much contestation and mistrust over the information; this results in a knowledge gap.
What can be concluded is that CMWSSB was extracting large amounts of groundwater during the
first period of depletion and that farmers were selling to CMWSSB during the second period.
However, the changes are influenced by rainfall, sand mining, changes in the river system and
changes in the traditional system of tanks. In recent years the water quality is also changing,
especially seawater intrusion is a major problem which has occurred because of large-scale
extraction of groundwater in the basin.
In Chinnambedu and Thamaraipakkam groundwater has become vital for agricultural and
domestic use. Access to groundwater is determined by the regulatory structure, technology and
distance to a well. Several regulations were introduced to control the use of groundwater. Only the
Groundwater Act 1987 by CMWSSB had some effects but only for a limited time. Access depends
mainly on land, technology, capital and distance to a well. Farmers with more than five acres could
get a loan to invest in a borewell which was needed to win the race to groundwater. A borewell
provided constant access to groundwater but this also resulted in debts. In Chinnambedu four
farmers committed suicide because of the debt trap and in both villages many farmers quit their
business. In Thamaraipakkam there are hardly any farmers without a borewell left while in
iv
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Chinnambedu there are still around hundred. The farmers without a borewell depend on farmers
with a borewell which are mainly their neighbours since water transport is difficult. Farmers without
a borewell can create access to the vital resource without the possible financial burden. However,
during scarcity the farmers without a borewell are the first that are cut off. These farmers had to
look for other jobs or decided to quit farming. The decline of the water level creates a situation in
which only those who are able to afford the maintenance and investment in a new borewell can win
the race to groundwater.
The changes in the groundwater quantity and quality have effects on the people that live in the two
villages but it is impossible to generalise these effects. There are differences between the villages
and between the people that live in them. Chinnambedu has not changed much in recent years and
farmers continue to depend on groundwater for agricultural survival. Thamaraipakkam, on the other
hand, has changed greatly in recent years. It is able to benefit from the growing land price and
farmers benefited from water sales and from schemes and subsidies provided by government
organisations. However, groundwater changes are more severe in Thamaraipakkam since CMWSSB
was operating wells in the village, sand mining is stopping the recharge and seawater is intruding. At
this moment there are only few farmers left in Thamaraipakkam, especially the smaller farmers
without a borewell quit because of the changes in groundwater.
There are many people that can benefit from urbanisation. Larger farmers with good land
can sell their land for a good price. A few landless agricultural labourers are also benefiting; they can
get better wages due to more job opportunities in Chennai and in the surrounding areas. However,
not everyone can benefit. Mainly smaller farmer households and older labourers who lose
agricultural employment are the worst hit. They are staying in the villages and have problems finding
employment and depend on groundwater as their only water source. In between are the farmers
who have land which is not in demand for urban use. They have to make a choice between
depending on groundwater for agriculture or becoming a labourer. The differences create gaps
between groups in the city and in the villages, in the same village and between villages. Many people
find this unfair but there is hardly any search for justice. The people in both villages believe that the
government organisations are too strong, people have lost interest and the people are not united.
Today CMWSSB extracts less groundwater from the A-K basin and since agriculture is disappearing
less groundwater is used. However, the water level is still changing and seawater is intruding. The
unsteady future of groundwater governance will mostly likely imply that the access to groundwater
becomes even more difficult. It is unknown what will happen in the future which means uncertainty
for the livelihoods of the citizens of the two villages. Solving the problems is very difficult, maybe
even impossible. The problems have become wicked problems; it is only groundwater extraction
that causes problems for livelihood but there are many other conflicting criteria. Groundwater use is
part of general water supply to the city while water supply is part of larger issues such as
urbanisation, industrialisation, corruption and poverty. The problem has become part of a larger
spectrum and problem solving therefore requires intensive changes in different fields.
Keywords: Groundwater, urbanisation, A-K basin, Chennai, water governance, access, equity, justice,
knowledge gap, wicked problem
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1

An introduction to the research

1.1 Introduction
Chennai is a fast growing city in the southeast of India. The expansion of the population, industry and
wealth has put pressure on the water resources. The city has no access to a permanent source of
water and has a history of water scarcity. To solve the problems the government and private
agencies started to invest increasingly in extraction of groundwater. Government mainly extracted
groundwater from the A-K basin in northern Chennai. The water from the basin has alleviated the
shortage in the city to some extent but the extraction has put a huge pressure on the groundwater
table in the basin.
People in the A-K basin started to depend increasingly on groundwater; the source has become vital
for agricultural survival and domestic use. Therefore, groundwater extraction in the A-K basin has
impacts on people’s livelihoods. The aim of this research is to show what changes are occurring
because of groundwater extraction, how access to this vital resource is created and controlled, and
how the changes can be related to equity and justice. Two different villages, Chinnambedu and
Thamaraipakkam, are studied to illustrate the differences that exist between villages and between
people in the same village.
This thesis is based on research that was done in Chennai and in the A-K basin. The research was
conducted because of an interest in urbanisation and water contestations and the changes that are
happening because of these processes. In recent years more attention has emerged to groundwater
use but there is, also around Chennai, limited attention to the role of government agencies in
groundwater extraction. This research wants to close some of the gaps and will give a clear
understanding of what the effects are of groundwater extraction in a specific area.

1.2 Growth of groundwater use in an urbanising environment
One of the most prominent characteristics in several parts of the world is the rapid growth of cities,
this is especially happening in developing countries situated in sub-Saharan Africa and Asia
(Lundqvist et al., 2003). India is also facing a rapid growth in its urban population. The rate of
urbanisation in India has remained fairly higher than other countries in South Asia. The Indian urban
growth revolves mainly around peri-urban growth and little on the expansion of the core city (Ruet et
al., 2007). For some researchers urban growth is the largest challenge that exists for developing
countries while others see urbanisation as inevitable. They emphasise that social and economic
progress tends to be related with urbanisation. The development of urbanisation is not limited to
urban centres alone; it provides a market for agricultural products and opportunities for rural change
and development. On the other hand, urban growth has implications for the peri-urban areas that
provide water, energy and other resources to growing cities (Lundqvist et al., 2003). The
development of cities, the increasing population and the increase of general living standards leads to
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an increase in demand of natural resources. This is putting a stress on the already stressed systems in
surrounding areas (Ruet et al., 2007).

1.2.1 Growing importance of groundwater
In many growing cities groundwater has become an important resource and it has become essential
in case of failure of other water resources. Groundwater is also important for agriculture and a
reliable resource for industrial uses. In many regions groundwater use is intensive, since
groundwater is often the resource that is most accessible, cheap and reliable. When it is not
degraded by human intervention, the advantage of groundwater is its quality; arising from its subsoil
character and the natural protection this affords (Custodio, 2002). The use of groundwater started
booming in India in the 1970s under the Green Revolution when high yielding and high water
demanding crops were introduced in agriculture. Irrigation using borewells started from the eighties
of the last century (Gov, 2008A).
Compared to surface water, groundwater offers better security against drought because of
the long gap between changes in recharge and groundwater levels (Shah et al., 2001). Since storage
levels in surface water reservoirs declined, agriculture started relying more on groundwater during
droughts (Metha, 2005). Another advantage of groundwater are that it is produced at the point of
use, needing little transport, it offers individual irrigation 'on demand' which few surface systems can
offer and groundwater development is largely self-financing. Private development and use ensures
the use of groundwater (Shah et al., 2001).
According to the government of India’s figures, over 60% of irrigated areas are making use of
groundwater. Other indicators even suggest that this may be a serious underestimation. Remote
sensing data as well as national surveys suggest that as much as 75% to 80% of India’s irrigated area
today is served by groundwater wells. Until 1960, Indian farmers owned just a few tens of thousands
of mechanical pumps using diesel or electricity to pump water; today India has over 20 million
modern water extraction structures (Shah, 2009A).
The reasons for the intensive use of groundwater in India include technological, hydrological
and policy factors. Technologically, developments in the construction of deep wells, water
abstraction devices and pumping methods have made extraction of groundwater possible.
Furthermore, changes in hydrological systems, in particular the growing scarcity of surface water
supplies, made groundwater use important. Finally, government policy has tended to support
groundwater use (Sakthivadivel, 2007). One example is the Tamil Nadu state who supplies electricity
for free for agricultural purposes, which encourages farmers to exploit groundwater to the maximum
degree by making use of electric pumps.
The use of groundwater in rural areas has grown intensively and several authors highlight it
has improved rural livelihoods. The expansion of groundwater has been a major factor in changing
cropping patterns and in raising agricultural production. It has helped in sustaining subsistence
cropping for millions of small and marginal farmers and therefore has played an important role in
poverty reduction (Gov, 2008B). Shah (2009B) describes that pump irrigation boom in India since
1975 has created more irrigation in 30 years than public investments in canal irrigation did in 170
years. Pump irrigation has brought about greater spatial equality in irrigation; it is spread all over the
country unlike canal systems which have created concentrated agrarian development. Vibrant local,
2
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informal markets for pump irrigation service have helped around 20 million well owners to spread
irrigation benefits to another 40-60 million small holder families (Shah, 2009B).

1.2.2 Negative aspects around groundwater
Three problems dominate intensive groundwater use: depletion due to overdraft, water-logging and
salinisation of groundwater. Particularly in regions with high population density, dynamic wellirrigated agriculture and insufficient surface water, numerous consequences of groundwater overdevelopment are seen (Shah et al., 2001). The number of groundwater areas considered to be semicritical, critical and overexploited has increased rapidly (Cullet, 2009).
It is not possible to provide a simple and widely recognised definition of overexploitation.
Overexploitation is a loose concept since no unique constant value of sustainable use can be
attached. In practice, an aquifer is often considered as overexploited when some constant negative
results of aquifer development are felt or perceived, such as a continuous water-level drawdown,
progressive water-quality deterioration, increase of abstraction cost or ecological damage. Negative
results do not necessarily imply that abstraction is greater than recharge. They may be simply due to
well interferences and the long transient period that follow changes in the aquifer water balance
(Custodio, 2002). Other issues include that despite its growing pre-eminence, data on groundwater
use and extraction are hard to find (Shah, 2007), and that in many places no agency or organisation
estimates and checks how much groundwater is actually used. Government agencies and industries
in India provide some data but this is often inaccurate and farmers themselves have no idea how
much groundwater they extract.
Water supply to any urban centre is determined by its physical characteristics or economic and
financial capacity. Larger urban areas backed by population mass, financial capacity and political
influence can win over rural areas (Patel and Krishnan, 2008) and therefore cities use large amounts
of groundwater from surrounding areas. This has implications for the people in these rural areas. In
many areas the people are running out of water and the quality of the water is changing rapidly. The
groundwater extraction destabilises livelihoods of millions of local people everywhere; agricultural
employment and local drinking water supply are seriously affected, and the local ecology is under
severe threat (Rodrigo, 2004).
Agriculture has become very dependent on groundwater so groundwater depletion in many
regions has large consequences. Llamas and Custodio (2003) say that that the impact of groundwater
extraction is growing in India and that it especially has livelihood impacts. Especially Andhra Pradesh,
Gujarat, Karnataka, Madhya Pradesh, Maharashtra, Rajasthan and Tamil Nadu represent major
groundwater problem areas of India (Llamas and Custodio, 2003). Here, a booming agrarian economy
has come to depend heavily upon groundwater irrigation; groundwater depletion is seriously
affecting this economy (Shah, 2008). Pumping costs are rising and well failures and neglect is ever
more frequent. In 1998, David Seckler, the then director general of International Water Management
Institute, wrote that a quarter of India’s food harvest is at risk if the country fails to manage its
groundwater. Many people, however, think that Seckler might have well underestimated the
situation, and that if India does not take charge of its groundwater, the country’s agricultural
economy may crash (Shah, 2007).
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1.3 Problem statement and research questions
In recent years more attention has emerged to groundwater use in Chennai but there is narrow
attention to the role of government agencies in extraction of groundwater. Research is mostly
focused on extraction by private parties in the southern peri-urban areas of Chennai while extraction
by governmental agencies seems to be forgotten.
The A-K basin in northern Chennai is one of the areas where large-scale groundwater
extraction has occurred. The actors that are extracting groundwater in the area include government
agencies and farmers. This research investigates what the consequences of groundwater extraction
are for two different villages and for different people in these villages. The reason to compare two
villages and different groups is to show the different outcomes groundwater extraction can have. It is
impossible to generalise the impacts of groundwater extraction, and as the research will illustrate:
there are also people who benefit from changes that are happening. Two villages north of Chennai
provide an ideal setting for the research since extraction by both government agencies and farmers
has been significant for the changes in the area.
The results of groundwater extraction are researched in different ways. The first way is on
the scale of quantity and quality changes and how these changes have occurred. The second aspect is
on how access creation to groundwater is taking place, how the access is controlled and how it is
lost. And finally, the two villages are brought together in a discussion on equity and justice. Both
terms will be used to show the differences that exist in access towards groundwater.
The following research question is central in this study:
How does groundwater extraction in the A-K basin influence the quantity and quality of
groundwater and what are the socio-economic consequences for two different villages and
for different people in the villages?
The central question has been divided into five sub questions which as a whole are expected to
formulate an answer to the central question. The sub questions include:
1. What are the changes in the groundwater level and quality in the two villages and what
are the drivers of these changes?
The extraction of groundwater can results in changes in the quantity and quality. An analysis on
these changes will be made for the two different villages. The question that follows from this is how
these changes have taken place and who is responsible for the changes that occurred.
2. How is access to groundwater created and controlled, and how is this access legitimised?
This sub-question addresses how different stakeholders create access to groundwater and how they
maintain and control it. Access to groundwater determines to a large extent the socio-economic
position is and access to this resource is therefore vital for survival. Furthermore, the sub-question
wants to answer how this creation and controlling is legitimised by stakeholders.
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3. How is access to groundwater lost, and how is loss of access to groundwater contested? If
so, by whom, on what grounds and how is this done? To what extent do such contestations
take a legal form?
There are people that are losing access to groundwater. This question tries to grasp how this
happens and what is done about it. If contestation is not taking place it is interesting to analyse what
is stopping this.
4. What are the consequences of groundwater extraction and what are the implications for
equity and justice?
Groundwater extraction has large consequences for different groups of people in both villages. This
research question will analyse what these consequences are and will link it to a discussion on equity
and justice. This is based on differences between the city and the villages, between the two villages
and between people within the villages.
5. What are possible solutions for the many problems that are occurring and what is the
feasibility of these solutions?
Several stakeholders have strong ideas on what should change. The most important solutions that
are brought up by government representatives, people in peri-urban areas and researchers are
discussed. This is done to analyse how different people look at the problem and to investigate the
feasibility of different possible solutions.

1.4 Methodology
The research is designed as a case study. The case study method is believed to allow investigators to
retain the holistic and meaningful characteristics of real-life events (Yin, 1989). The evaluation and
extrapolation of real situations to other areas cannot be done without considering the actual
circumstances for each case. In research on groundwater it is not only hydrological information that
is important but economic and social conditions and processes play a role. A case by case study is
therefore needed. Analyses based on global trends are often misleading and may result in unrealistic
conclusions (Llamas and Custodio, 2003).
The research is composed of primary and secondary data collection. Primary data consists of
interviews with government officials, people in the A-K basin and other interest groups. Furthermore,
stakeholder discussions with farmers and agricultural labourers in the A-K basin were done. The
secondary data collection includes a scientific literature review, use of documents from the Institute
for Water Studies, CMWSSB, TWAD Board, Groundwater Board and the Government of India, use of
student reports, collection of newspaper articles, and statistical data from the State Ground and
Surface Water Resources Data Centre.

1.4.1 Research strategies
Three different research strategies were used for the data collection; observation of the situation,
interviews and meetings with key stakeholders, and analysing of documents.

5
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Observations
The first strategy that was used is observation. It is important that observation of the research
environment is done. The reasons to use observation are to get insight in the context, to learn the
“cultural rules”, to contrast the perspective of the researcher to the “real” perspective, and to
observe settings, procedures and activities that are taking place. Furthermore, personal experiences
and feelings contribute to understanding and interpretation. Observation gives insight in aspects that
people are not aware of; this includes non-linguistic and taken-for-granted knowledge. Observation
creates information on what people are doing; it is often the case that people do other things then
what they say. Finally, observation can be used as input for interviews; information can be checked
and evaluated (Green and Thorogood, 2004).
Observations took place throughout the research but mostly at the beginning. During
fieldtrips at the beginning of the research the situation in three different areas was observed. The
observations were focused on who was extracting groundwater, how urbanisation was occurring in
the area, if there were still farming activities, and what the changes in the area were. After a decision
was made on the exact area, the observations in the two villages were focused on the composition of
the villages, who was extracting groundwater, on the changes of the villages, the difference that
existed between people and on the farming activities.
Interviews and stakeholders discussions
The second strategy was having meetings and interviews with key stakeholders. The stakeholders
were identified through informants, through discussions with supervisors at Anna University and by
searching on the internet. The interviews were done in a semi-structured way; this means that the
interviews were flexible which allowed new questions to be brought up during the interview. The
questions were asked within a specific framework and the interviews were done with the use of a
topic list. The interviews were done in an open manner, which had the advantage that respondents
could freely provide their opinion about the major constraints (Hart et al., 2005). To get access to the
key stakeholders informants were used and stakeholders were contacted directly. The danger of
using an informant is that they are often concerned with the goals of their own organisation
(Hammersly and Atkinson, 2007). This was solved by making use of different informants and by
contacting stakeholders directly. The informants that were used include a representative from nongovernmental organisations (NGO), a leading farmer and a professor from Anna University.
There were interviews with one or two participants and group interviews were organised.
Three different group discussions were done; this included two discussions with farmers and one
with agricultural labourers. The advantages of group interviews are that people are more likely to
build further on what others have said, it shows the people that are leading in a group and it allows
in-depth exploration of different points related to the topic. Disadvantages of group interviews are
that minority opinions may not always be expressed since some participants can dominate in
discussions (Green and Thorogood, 2004). These constraints were solved by conducting personal
interviews. In total around 35 personal interviews were done. The respondents include government
officials, retired governmental officials, farmers, agricultural labourers, researchers, a lawyer and
NGO representatives. The data received through interviews and focus group discussions was tape
recorded and fully transcribed. All fragments of each interview were coded, and after exploration of
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these codes, several themes emerged under which all fragments could be classified. On the basis of
these themes, a structured analysis of the interview could be carried out.
Analysing documents
The third method that was used during the fieldwork was the analysis of documents. Documents can
provide information about the setting being studied, or about the wider context, and particularly
about key figures and organisations. Furthermore, documents can provide important confirmation
on the information received from interviews or observations, or may challenge this information
(Hammersly and Atkinson, 2007). The sources that are used for this research included Indian policy
documents, government reports, newspapers articles, reports by NGOs and research papers. The
information is used as an informational source, to check the information from the interviews and as
input for interviews.

1.4.2 Four phases
The fieldwork for this study can be divided into four phases: 1. Determining the research site through
observation and discussions with people in the area and with informants. 2. In-depth interviews and
focus group discussions with key stakeholders to create a complete understanding of the situation in
the A-K basin. 3. In-depth interviews and focus group discussions with people in Chinnambedu and
Thamaraipakkam. 4. Evaluating data with key stakeholders in Chennai and in the A-K basin. The idea
behind the four phases is to assess the data by using interviews, document analysis and observations
in different stages to guarantee the validity and reliability of answers. Documents were collected
during all phases.
Phase 1
When the fieldwork in India started, there was no definite research area set. In the first few weeks of
the fieldwork several trips were taken. Together with two professors from CWR and one
representative from an NGO visits were made to southern, western and northern peri-urban areas of
Chennai. Different areas were observed and short interviews took place to get an overview of the
issues in the areas and the differences between the areas. On the basis of the fieldtrips a decision
was made for a certain area. The A-K basis was selected on the basis of three conditions. The first
condition included three different characteristics of the area; government organisations were mainly
extracting groundwater, groundwater extraction was happening for a long time and farming was
disappearing rapidly. Secondly, not a lot of research has been done on the northern part of Chennai.
Most of the research on groundwater in peri-urban areas around Chennai is focused on the southern
areas. And thirdly, established contacts could provide access to stakeholders. During the fieldtrip
reliable contacts were established in northern Chennai, this did not occur so much in the west or
south.
Phase 2
In the second phase in-depth interviews and focus group discussions were arranged. This happened
both in Chennai and in the A-K basin. People from different governmental organisations, researchers
and people from NGOs were interviewed to get a clear idea on the situation in the basin, on water
supply of Chennai and on the role of the different stakeholders. In the basin itself a group meeting
was organised with 14 farmers from different villages in the region. Moreover, two different villages
7
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were selected; Chinnambedu and Thamaraipakkam. Chinnambedu was selected on the basis of the
first stakeholder meeting and Thamaraipakkam was identified during the second observation trip.
They were selected on their characteristics and possibilities to access respondents. Both villages are
affected by groundwater extraction and by urbanisation but in a different way.
Phase 3
In the third phase the two different villages were researched. In the first and second phase contacts
who could work as informants were established. These contacts included the president of
Chinnambedu, a representative from a NGO in Thamaraipakkam and a leading farmer in
Thamaraipakkam. Without these contacts the arrangements for the interviews would be more
difficult or even impossible. Some of the respondents were contacted directly. Interviews were
conducted with farmers with a well, farmers without a well, agricultural labourers, government
officials and NGO representatives. Several trips to the two villages were completed; this was done to
create an understanding of the situation and to interview different groups of people personally.
Furthermore, a group discussion with farmers was conducted in Chinnambedu and with agricultural
labourers in Thamaraipakkam.
Phase 4
The last phase consisted of in-depth interviews based upon the earlier results. Findings of the
observation, interviews and documents were discussed with researchers, government employees
and leading farmers in the region. The findings of the earlier phases were cross-checked with
different specialists to get a complete overview of the information and to generate as much factual
results as possible.

1.5 Limitations
This research makes use of a wide variety of informants and applies several research techniques.
Nevertheless, some limitations to the approach are inevitable. In scientific research one hopes that
the research question determines the methods applied. Although this norm is taken as a goal,
practical constraints such as a limited budget, dependence on others, a strict time constraint (three
months) and inefficient mode of transport forces some necessary sacrifices. Furthermore, not only
practical considerations determined the research. Three major limitations play a role in the research.
I am aware of all these possible limitations and I am fully responsible for any shortcomings resulting
from them.
No access to information
It was not possible to get access to all stakeholders involved. This means that some information
might be missing and that actors involved may not share my interpretation of the findings. In many
ways gaining access is a practical matter but it can also depend on theoretical understanding or
people that did not want to cooperate. In the villages not all stakeholders wanted to be involved in
the research. Furthermore, some contact was established with other government officials but at the
end they did not want to cooperate. The original idea was to include three different villages. In the
third village, which was closer to the coast and therefore interesting for the research, a contact
person was established. This contact person cancelled a visit eight times so there was no opportunity
to include this village or another village closer to the coast.
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Absence of information
The last limitation is the absence of data. There was for example no data available on the changes in
groundwater in the two villages. There is data on certain wells in the area but not wells in the two
villages. Another example is the flow data for major rivers and their tributaries are non-existent. This
could be very useful for the research but this is an expensive affair and a difficult task to complete.
And even where some type of data exists it is kept top secret and is not made available to the public.
Furthermore, there is no accurate information on the region and villages. Every ten year the
population of India is completely mapped. This was done in 2011 but most of the information is not
available until now. I often had to use information from 2001 which is often outdated.
During the interviews several of the respondents were holding back when they were
answering some questions and sometimes they did not want to answer certain questions. This
mostly occurred with government officials. Two retired government officials were interviewed about
government action and how they looked at certain issues. They spoke more openly about the
government activities and were more critical on the actions of the government. Some government
officials did not want to cooperate at all or did not share available information. According to
professors from Anna University the governmental agencies have several reports available on the A-K
basin. However, TWAD Board and the Groundwater board did not want to provide more information
and they advised me to look on their website. CMWSSB did not want give any of their reports but a
protected report from CMWSSB was read somewhere else.
Language and culture
The last limitation includes language issues and cultural background. The interviews were in the
English language, although interviewer and the respondent did not have this language as their first. I
do not speak Tamil while the respondents had Tamil as their first language and most of them as their
only language. The language barrier was solved by making use of translators which were students
from CWR at Anna University. However, language problems between researcher, translator, and
respondent were apparent. Most of these problems were anticipated and dealt with extensively
prior to the interviews. Some problems could even be solved on the spot, but despite tremendous
effort from all sides, miscommunication still occurred and influenced the validity of the research.
Another issue is the cultural distance between researcher and respondent. There are
countless biases or irregularities that can result from differences in gender, age, race, religious
beliefs, political affiliation and educational level. The fact that I am white, male, and young will have
had an influence on the results. For example, respondents that associated me with NGOs and
expected me to help them could have provided different answers. To address this issue each
respondent was given, before the interview was conducted, a short introduction on the purpose of
the research.

1.6 A guide to the study
This study continues in the next chapter with an exploration of the literature on water governance,
access and control theory, and on equity and justice. The chapter will discuss the theoretical
concepts that are needed to form a deeper understanding of the studied issues. In chapter three the
institutional setting of groundwater extraction will be given. This includes issues in India that are
important for this research, an overview of Chennai and its water supply, an introduction to the A-K
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basin, an analysis on the actors involved, a historical analysis of groundwater extraction and
transformations in agriculture.
Chapter four discusses the first village that is researched; Chinnambedu. This chapter will
first describe the changes in the groundwater quality and quantity. Secondly, the consequences of
the changes in the traditional water source will be highlighted. After that there is an study on
recharge of groundwater. In the same chapter the access to groundwater will be discussed. This
access is determined by the institutional regulatory structure, technology and distance to a well.
Finally, the chapter discusses how the changes in groundwater have influence the livelihood of
different people in Chinnambedu. Several case studies are used to illustrate this. In chapter five the
second village will be analysed. Thamaraipakkam will be described on its characteristics and the same
topics as for Chinnambedu will follow.
The research will continue in chapter six with equity, justice and the search for solutions.
Equity and justice and discussed on the basis of the differences between the city and villages,
between Thamaraipakkam and Chinnambedu and between people within the village. Furthermore,
justice-seeking is used to analyse what contestations have taken place and how this has occurred.
The chapter ends with an overview of proposed solutions. A discussion is given on solutions that are
given by the different stakeholders. Finally, a conclusion is written in which answers are given to the
research questions.
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2

Theoretical concepts

Chennai is facing huge challenges in meeting the water needs of its population. This is solved by
extraction of groundwater from areas outside Chennai; these peri-urban areas are suffering because
of groundwater that is extracted. In this research this process is discussed on the basis of water
governance, access and control theory, and equity and justice.

2.1 Water governance
In many cases, the water crisis is a crisis of governance (Rogers and Hall, 2003). Over the past
decades, governance has become a key concept in academic thinking. With the crisis of the state in
the 1970s the concept of governance emerged, the state had to reduce its role in economic
management and welfare (provision of public services). State powers are leaking away through
upward global forces, downward forces like decentralisation and horizontal forces like the impact of
non-state actors (Nuijten, 2004).
There are many understandings of ‘governance’; there is not one simple or generally
accepted definition and it has a different meaning for different people that are using it. Many actors
and authors have a diverse and often contradictory understanding of governance. The different
definitions of and approaches to governance generally include three core concepts. First, governance
can be seen as any process of ordering, ruling, steering, controlling, whether state or non-state, in
society, and its results and impact on society (Nuijten, 2004). Second, the process is taking place
through institutions. It is widely recognised that public policy is not only formulated and
implemented by formal structures of government but that a variety of formal and informal
institutions, mechanisms and processes are doing this (Sørensen and Torfing, 2005). And finally,
governance can also be seen as an instrument; a means to achieve certain ends, an administrative
and technical toolkit that can be used in different contexts to reach a given objective, such as
enforcing a particular water policy (Castro, 2007).
The concept of governance encompasses laws, regulations, and institutions but it also relates
to government policies and actions, to domestic activities, and to networks of influence, including
international market forces, the private sector and civil society. These in turn are influenced by the
political systems within they function. National sovereignty, social values or political ideology may
have a strong impact on attempts to change governance arrangements (Rogers and Hall, 2003).
Many authors believe that government is shifting into governance and that governance will solve all
problems. However, reality demonstrates that it is more complex than that.
Governance of water
The concept of governance is widely used in the water sector. There is, however, hardly any analysis
of the term water governance or the important concepts around it. The Global Water Partnership
defines water governance as; “the range of political, social, economic and administrative systems
that are in place to develop and manage water resources, and the delivery of water services, at
different levels of society” (Rogers and Hall, 2003). This definition builds on general ideas of
governance as comprising a range of systems including those of government and the public services
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but also extending to services provided by other sections of society (Franks and Cleaver, 2007). This
definition lacks assessment and understanding as to how governance works out in practice and how
outcomes are achieved. Questions that should be asked include questions on the processes that are
involved and how these processes lead to the management of water resources (Franks and Cleaver,
2007). Boelens and Zwarteveen (cited in Franks and Cleaver, 2007) say that there has to be
understanding of the localisation and contextualisation in how governance systems evolve and how
these result from environment and local practice. Furthermore, there has to be understanding of
how water governance systems impact on the life of individual citizens (Franks and Cleaver, 2007).
Wicked problems
The processes that lead to the management of water resources cannot be seen in isolation; water
governance does not work as a single entity but is depending on other structures. Problems within
water governance can, therefore, not be perceived in isolation either. The problems become wicked
problems. Problems are wicked when they are difficult to define and to separate from other and
bigger problems. This is opposed to benign problems which have a clear and logical definition and
problem solvers know exactly what their mission is. Wicked problems involve multiple definitions as
to their nature because they are object of multiple and conflicting perceptions of problems and
criteria for defining solutions. A “solution” to one interested party is a “problem” to others and there
are no obvious rules for stopping that define when enough has been accomplished (Custodio, 2002).
Many examples of wicked problems are within issues of economics, environment and politics. This
includes things like climate change, healthcare, waste but also groundwater exploitation. The term
‘wicked problem’ is widely used in discussions on natural resources in which uncertainty about future
environmental conditions and differences in social values make it impossible to define an optimal
and broadly agreed-upon solution (Shindler and Cramer, 1999).
Furthermore, several other issues make it difficult to solve wicked problems. This includes
uncertainty by several stakeholders, lacks and gaps in knowledge, contestations around knowledge,
and the role of the expert when expertise is often not accepted or legitimised. These issues are
driven by knowledge gaps. This unequal distribution across and within countries is defined by the
World Bank as knowledge gaps (World Bank, 1999). Having access to relevant and valid knowledge is
by definition empowering while having access to inadequate knowledge can be considered as
disempowering. Knowledge is often used to dominate and discipline others. Actors can manage
others according to, or at least in line with, his or her definition of the situation (Leeuwis, 2003). A
problem with a knowledge gap is that one problem situation can be defined differently by different
groups. Between several actors there are often disputes over knowledge. This may relate from social
construction and can also be influenced by self-interest. It is also subject to group identity; for
example a group of cultivators is dominated by the group identity and interest (Leeuwis, 2003).

2.2 Ownership, access and control
In groundwater dependent areas, the struggle over access to and control and ownership over
groundwater determines the path of development (Shah, 2007). Ownership over natural resources
has been subject of debate ever since Hardin wrote the Tragedy of the Commons. He analysed that
the absence of property rights leads to overexploitation of grazing lands. Hardin has been criticised
by many authors but his paper let to a lot of discussion on the relationship between property
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regimes and sustainable resource management. The discussions on property concepts started the
‘big four’ categories: private or individual ownership, state or public ownership, common or
communal and open access (Benda-Beckmann, 2001).
It is hard to define groundwater property rights; the characteristics of groundwater make it
difficult to give a clear definition. Groundwater resources may start within an open access regime but
is often appropriate by individuals and becomes a common property resource. When individuals or
groups of individuals share water resources as a common property resource, people are connected in
a socio-political, economic and ecological sense (Feeny et al., 1990). It is recognised that there exists
no simple and linear relationship between particular property regimes and the way in which land and
related resources are used and managed under each regime (Bromley, 2002).
In a common pool, actions influence those sharing the resource regardless of the property
regime under which the resource is held and from this perspective its governance is distributed. To
control the resource the state tends to appropriate most of the rights from the common property
group to create state property with a lesser amount owned privately. The state is then faced with the
responsibility of how to deploy the resource to the national advantage (Roger and Hall, 2003).
However, state ownership does not ensure protection of the resource while decisions of individual
owners are no assurance for proper stewardship of land and related resources (Bromley, 2002).
In the context of private ownership regimes, Benda-Beckmann (1992) has argued that by
granting free and unregulated access to scarce resources, the private property regime leads to the
‘tragedy of individual ownership’ (Benda-Beckmann, 1992). The perception of resource degradation
during the past decades in particular has brought into sharper focus the search for appropriate
property regimes that could ensure sustainable resource management as well as greater justice and
equity in the distribution of access to resources (Benda-Beckmann et al., 1996).
Access theory
Access to resources is established by so called mechanisms of access. According to Ribot and Peluso
(2003) access is the ability to derive benefit from things. This ability is created by mechanisms of
access. This includes right-based access and bundles of power. Right-based access is endorsed by law,
custom or convention and includes illegal access. Legal access implies the involvement of a
community, state or government that will enforce a claim (Ribot and Peluso, 2003).
Law-based property rights include access via the holding of titles or deeds of real property as
well as permits and licenses. Property rights holders can assert their sanctioned rights, with the
associated enforcement mechanisms, to control access. Others who do not have such rights must
come to rights holders to gain or maintain access, perhaps by paying a fee or exchanging a service if
they desire to benefit from the resources in question. In such cases, the property rights themselves
shape the relations among people with respect to benefit flows (Ribot and Peluso, 2003).
Moreover, illegal access can determine who has access to resources and who does not.
Illegal-based is a form of access against those based on the sanctions of custom, convention or law.
In a sense, any access gained “illegally” is also rights-based: it is a form of direct access defined
against those based on the sanctions of custom, agreement, or law. The difference between rightsbased property approaches and “illegal” forms of access based on violence or theft is established on
notions of morals and legitimacy. One group can call something theft while it can be considered
moral or legitimate by others. Illegal access operates through force and stealth, shaping the relations
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among those attempting to gain or maintain access. Access can be controlled illegally through these
means, and people can illegally maintain access by establishing relations with or posing counter
threats to those who control access (Ribot and Peluso, 2003).
The ability to benefit from resources is determined by constraints established by the bundles
of powers that shape people’s abilities to benefit from resources. Ribot and Peluso (2003) have
identified access to technology, capital, markets, labour, knowledge, authority, identity and social
relations as the different bundles of power. These categories are heuristic; none is distinct or
complete. Each form of access may enable, conflict with, or complement other access mechanisms
and result in complex social patterns of benefit distribution (Ribot and Peluso, 2003).
Control over groundwater
Another term that will be used in this research is control; in this case control over groundwater. The
concept that will be used is introduced by Mollinga (2003). He introduced three dimensions of water
control: technical control, organisational control and socio-economic and political control. Technical
control includes mastering of physical behaviour by means of physical infrastructure or technology.
In this dimension the type of infrastructure has a strong influence on how the system has to be
managed, where the water can be distributed to and in what quantities. The people who control the
infrastructure have control over the division of the resource. (Mollinga, 2003).
Organisational control is the commanding-managing of people’s behaviour. Individuals inside
the system can regulate the water flow with skill, authority, command or domination. The socioeconomic and political control is the domination of people and regulation of social processes by
means of law, policy, regulations, incentives, or force. These three dimensions of water control are
interrelated to each other. The three dimensions have to be analysed together; changes in one
dimension has an influence on the changes in the other two (Mollinga, 2003).

2.3 Equity and Justice
Large scale extraction of groundwater in peri-urban areas often changes the water regime, which has
consequences for distribution and allocation among several stakeholders. This has important
implications for livelihoods, economic development and for social prosperity. Around this issue often
terms as justice and equity are revealed which will be analysed in this research.
Defining equity and justice
Stating a globally accepted definition for water equity and justice is impossible. It is a vague term and
criteria for equity are particularly difficult with water; there are no accepted criteria for allocated
shared water resources, or their benefits (Wolf, 1999). Equity is often mixed up with equality but
they are not the same. Equality is an objective or quantitative term, referring to equal shares related
to ‘a directly measurable parameter’. Equity is a subjective term which is defined in existing social
values; what is acceptable to one person might not be acceptable to another. They are a perspective
or belief that people have that can mean something different for different people around the world.
An example given by Phansalkar (2007) to illustrate this is that urban citizens may find the situation
in which rural women walk large distances for daily drinking water extremely inequitable while
maybe the women themselves may find it quite a usual thing (Phansalkar, 2007).

14

Master Thesis Report

Lauderdale (1998) discusses that most of the dominant theories focus on what justice should
be. The theories use concept as equity or fairness in various ways rather than studying how justice is
defined by people in specific places and at particular times. Many homogenous development
proposals that are based solely universal criteria have been unable to respond to local groups
throughout the world who are still experiencing the full presence of injustice (Lauderdale, 1998). It is
not surprising that several actors use the concept in their own political struggle and use their own
perception, according to their own ideology and interest. There is a strong tendency for powerful
groups or institutions to define equity principles for local groups in order to extend control over
these groups (Boelens, 1998). Justice is a concept that is useful when we examine how it is
constructed in different social and political situations and how it is used as a source of legitimation
for the development and use of rules.
The study of justice includes an analysis of the fair distribution of benefits and burdens, including
rights, obligations and needs. This approach includes analysis of public plans and policies set up to
implement ideas of justice. Moreover, the study of justice differentiates between short and long
term impact of change, and the problem of well-intentioned suggestions for change that may result
in unfortunate consequences. The comparative and historical analysis of theories and practices of
justice is an important alternative to most of the philosophical perspectives on what justice should
be. The comparative and historical analysis of justice should consider the crucial role of noneconomic factors such as religious beliefs and ideologies (Lauderdale, 1998).
Equity and justice in practice
Rather than searching for general definitions and fundamental principles of equity, we should
analyse and try to understand the enormous diversity of equity conceptions and we should analyse
how rules and rights around equity are constructed and used in practice, and the power they
represent. This makes it possible to review critically the discourses that legitimatise specific
dominant representatives of equity and justice (Boelens, 1998). First, the ideological level of equity
has to be analysed. This studies the kind of equity we are talking about. The level is analysed by who
defines its rules, with what interest in mind, from what social and political position, and with what
power. Second, the social and substantive level which determines how equity is realised in practice
should be studied. This implies answering questions about who the actual beneficiaries are, who bear
the disadvantages, how equity is expressed in social relationships and how equity is used to
legitimise these relationships (Boelens and Dávila, 1998).
Four connotations
Equity in water supply issues is in most cases is only discussed if users have access to similar volumes
of supply. The concept has to be taken broader because other dimensions can be important as well
and creates a different view on how water extraction relates to equity. Equity in access to and use of
water, and share in beneficial public expenditure in water sector, should be understood in at least
four overlapping connotations: 1. Social equity: equity between different groups of people living in
the same location. 2. Spatial equity: equity between people living in different regions. 3. Gender
equity: equity between men. 4. Inter-generational equity: equity in enjoyment of water across
generations of people (Phansalkar, 2007).
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3

Setting the scene

To understand the developments in groundwater use there should not only be an identification of
the process itself, but also of its surroundings. Groundwater extraction in peri-urban areas of
Chennai is determined by the geographical area, depends on the overall water supply, is bounded by
cultural phenomena and deals with continuous changes in the institutional settings. This chapter will
provide a background on important issues in India and in Chennai that are significant for
groundwater extraction in the A-K basin. Furthermore, this chapter will provide a definition of periurban areas. The chapter will continue with an introduction on the A-K basin and a description of the
two different studied villages will be given. Finally, a wider spectrum of issues that are influencing
agrarian livelihoods will be introduced.

3.1 Short introduction to India
India, officially the Republic of India, is the seventh largest country in the world and has the second
largest population which is estimated at 1.2 billion. India is a federal constitutional republic which is
governed under a parliamentary system. The country consists of 28 states and seven union territories
(CIA, 2011). The Indian constitution defines the government of India under two branches; the
executive branch and the legislative branch.
Religion and caste
All over India religion plays a dominant role. The majority of the population in India is Hindu (80.5%).
Other groups include Muslims (13.4%), Christians (2.3%) and smaller groups of Sikhs, Buddhists,
Jains, Jews, Zoroastrians and Bahá'ís (Census, 2001A). Along with religion, families play a major role
in Indian society. Despite the growing number of nuclear families, primarily in larger cities, often two
or three generations of a family live in the same house. Social standing in Indian society, especially in
rural India, is determined by caste. Caste often influences people’s professional opportunities and
marriage prospects (Borooah, 2005). According to tradition, caste is the basic social structure of
Hindu society. The caste system is not recognised by the Indian Constitutions but still has
considerable influence. People are born in one of the four castes: Brahmin (priests and scholars),
Kshatriya (soldiers or administrators), Vaishya (merchants) and Shudra (labourers). Under the four
main castes are the Dalits (formerly known as Untouchables) who mainly hold jobs as sweepers and
cleaners. At the bottom are the Denotified Tribes. They were known as the Criminal Tribe until 1952,
when a reforming law officially recognised 198 tribes and castes. Castes are further divided into
thousands of jati, groups of “families” or social communities (Borooah, 2005).
Economic growth and challenges
The economy is the world’s tenth-largest and with economic reforms India has become one of the
fastest growing economies in the world. Slightly more than half of the work force is in agriculture,
but services are the major source of economic growth, accounting for more than half of India’s
output (CIA, 2011). Despite the high rates of economic growth, India continues to face many
challenges. Firstly, the failure of rapid economic growth to bring about poverty reduction in an
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adequate manner is a major concern. Although the middle class has benefited from the recent
economic developments there is still widespread poverty and the wealth allocation is uneven. Onethird of the population in India lives below the poverty line and India is home to one-third of the
world’s poor (CIA, 2011).
Furthermore, illiteracy is a key problem. The literacy rate is growing in India, with a level of
around 74% today (Census, 2011). This is far below the world average of 84% and India currently has
the largest illiterate population in the world. Reasons for these numbers are that there is absence of
school infrastructure, there is no proper sanitation in most schools and there is discrimination of
lower castes which results in high dropout rates and low enrolment rates (Chatham House, 2005).
Another challenge that India is facing is corruption. In 2010 India was ranked 87th out of 178
countries in the Transparency International’s (TI) Corruption Perceptions Index (TI, 2010). A 2005
study by TI showed that more than 50% of the Indian people had experience of paying a bribe to get
something done in a public office (TI, 2005). During the fieldwork political activist Anna Hazare went
on a 12-day hunger strike to fight against corruption. The support that was given to him all over the
country shows the significance of the problem and illustrates the impact that it has on people’s daily
life. However, many respondents during the research are very cynical to such strikes; one respondent
said that at least 100 Anna Hazare’s are needed to make any changes.
Laws and regulations around water
The seventh schedule in the Constitution divides the institutional responsibility between the central
government and the states. The central government is responsible for large-scale multi-purpose
projects. The states are responsible for water supply, sanitation, irrigation, canal drainage, storage
and power (Cullet, 2009). The states target the water supply and sanitation through their own
departments, state level boards and corporations, and local bodies (Ruet et al., 2002). As for the
constitution, groundwater today is a state subject and only state governments are empowered to
enact the law to control and regulate groundwater exploitation. Realising the problem of overdraft
and mining of aquifers and groundwater pollution, a model bill for groundwater regulation was
circulated by the national government in the early 1970s. The bill envisioned the setting up of a
groundwater authority and the introduction of a system of licensing for the purpose of extraction
and use of groundwater in notified areas; the registration of existing users in such notified areas and
the imposition of penalties for contravening certain provisions.
Most states have not done anything with this but some states have implemented the bill.
Gujarat was the first state to implement this. More, recently, Tamil Nadu has introduced a bill known
as the Tamil Nadu Groundwater Act 2000. Under this, it has been proposed to constitute a
groundwater authority as per the provision in the Groundwater (Control and Regulation) Bill 1970
(Singh and Singh, 2002). In recent years several national reforms were introduced. This includes
common law principles that have set a limited amount of groundwater to exploit and several national
environmental jurisprudence and laws relating to groundwater. And, there are several civil society
groups that apply Indian and international law relating to equity, environmental issues and human
rights to pressure the government (Cullet, 2009).
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3.2 A growing city in the southeast of India
Chennai, formerly known as Madras, is the capital of the state of Tamil Nadu and is situated in the
southeast of India. It is the fourth largest Metropolitan city in India and it comprises of a total area of
1189 km2. The Chennai Metropolitan Area (CMA) consists of the Chennai city, 16 municipalities, 20
town panchayats and 216 village panchayats (Gov, 2010). Chennai has a topographically plain terrain
with few isolated hillocks in the southwest. The city is bounded on the east by the Bay of Bengal and
on the remaining three sides by the Kanchipuram and Tiruvallur district. The location of the city can
be seen in figure one.
Figure 1: Location of Chennai in India

Source: Own illustration
Growing population
The Madras Corporation was established in 1688 when the population was 40.000. The construction
of the harbour in 1896 triggered the city’s growth to 540.000 in 1901. In 1951 the city already had 1.5
million inhabitants. Since then the city has grown rapidly to a total number of 8.871.000 today in the
whole CMA (Gov, 2010). The population growth in Chennai is at 27.16% while in rural areas of Tamil
Nadu this is only 6.5% (Deccan Chronicle, 2011). Most demographic growth is taking place in the periurban areas which leads to acute problems in these areas. This can be seen in the projected census
that is given in table one. The exact numbers are difficult to measure; the boundaries around urban
centres rarely include the entire urban area, information about the size and characteristics is
informal, non-regulated areas are often missing and it is difficult to estimate the floating population
(Lunqvist et al., 2003).
The growing population is putting an increasing stress on the already water stressed city and
while the population, urbanisation and industry continue to grow this water-stress is becoming more
problematic every day (Janakarajan et al., 2007). The most prominent problems for Chennai include
scarcity of land for urban use, pollution, lack of adequate drinking water and sanitation, degradation
of coastal ecology and seawater intrusion (Janakarajan, 2008). Only few domestic consumers have
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access to drinking water during the entire year, especially in the slums and informal settlements the
availability of water is low (Ruet et al., 2007).

Sl. No.

Table 1: Projected Population for CMA and Chennai City (In 100.000)
Description
2001
2006
2011
2016
2021
2026

1.

Chennai City

43.44

46.28

49.50

52.39

55.40

58.56

2.

Municipalities

15.81

18.52

21.75

25.60

30.20

35.69

3.

Town Panchayats

3.86

4.73

5.89

7.41

9.45

12.22

4.

Village Panchayats

7.31

8.70

10.59

12.96

15.99

19.88

5.

CMA [total]

70.41

78.96

88.71

99.66

111.97

125.82

Source: Gov, 2010.
Natural water sources
The Chennai river basin consists of a group of small rivers such as the Araniyar, Kosathalaiyar,
Cooum, and Adyar Rivers. The four rivers once supplied fresh water to the city. Currently, Chennai
does not have access to a perennial river (Janakarajan et al., 2007). Chennai basin lies within the
tropical monsoon zone. It receives rain under influence of both southwest and northeast monsoons.
Most of the precipitation occurs in the form of cyclonic storms caused by depressions in the Bay of
Bengal, chiefly during the northeast monsoon period. The southwest monsoon rainfall is highly
erratic while summer rains are negligible (Gov, 2007). Based on the features of the basin, the
monsoon in Chennai is between October and December. As the monsoon period brings heavy
rainfall, it improves recharging of groundwater as well as storage of surface water (IWS, 2007).
The annual rainfall in Chennai is in the range of 1200-1300mm. This is higher as compared to
India's average rainfall of 800mm. The rainfall occurs in short spells of a few days, and on average the
city receives 300 hours of rainfall per year, and in urban areas only 5% of the rainfall seeps into the
ground (Janakarajan, 2008). Between 2002 and 2004 there was very little rainfall. In the year 20032004, Chennai experienced a severe water crisis: the piped supply for the entire city was virtually
shut down for a year. In 2005 the city was hit by one of the worst floods in the history. This
demonstrates the huge fluctuations in the weather conditions.
Water sources for the city
The first planned scheme for drinking water supply for Chennai was carried out in 1872; irrigation
tanks of Cholavaram and Red Hills were used as storage for the city water supply. From here the
water was drawn through an open channel to the city for distribution (Nikku, 2004). Since then a lot
has changed and the growing population demands continues supply of water. The development of
the city water supply system could not keep pace with the increase in the population, and Chennai
has faced large periods of water shortage. Successive governments in the State of Tamil Nadu have
spent over 40 billion rupees1 on various drinking water supply augmentation measures for the city
1

The currency rupees will be used throughout the research. Respondents have also used dollars or euros. The
internet is used to convert it back into rupees. According to XE.com one euro is 68.5 rupees.
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(Janakarajan et al., 2007). Today Chennai depends for most of its water on the interconnected rainfed reservoirs at Poondi, Cholavaram, Redhills, Chembarambakkam, along with well-fields located in
the north of the city. In addition, CMWSSB gets water from two enormous projects: the inter-state
Telugu Ganga Project, whose water is delivered into the city’s reservoir system, and the newly
commissioned intra-state Veeranam Project. Veeranam water is treated and delivered directly to
water distribution stations in Chennai via smaller storage facilities, so the water does not enter
Chennai’s reservoir system (Srinivasan, 2008). Recently a desalination tank in the north of Chennai
was completed. In the future a second one will be built in the south of Chennai. In a report by the
Government of India the demand and water supply for Chennai city and the urban agglomeration
were outlined. This was done for the year 2010 and predictions for the year 2021 are given. This can
be found in table two.

A.

B

Table 2: Water demand and supply for the CMA in million litres a day
Demand
2010

2021

Chennai city
Municipalities
Town panchayats
Village panchayats
Total

752.91
190.29
30.90
52.16
1026.26

942
330
511
197
1980

Supply
(A) Surface water
Puzhal water treatment plant
Kilpauk water treatment plant
Vadakuthu water treatment plant (Veeranam source)
Chembarambakkam water treatment plant (Krishna water)

2010
300
270
180
530

(B) North Chennai Well Fields
Minjur
Panjetty
Tamaraipakkam
Kannigaiper
Poondi
Flood Plains

27.3
31.8
36.4
13.6
27.3
13.6

(C) South Chennai Well Fields
Palavakkam
Porur
Belur
Palavakkam

1.5
4.5
45.5
4.5

(D) Desalination Plant

100

Total

1586

Source: Gov, 2010
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These numbers are based on full capacity and it is highly questionable if these numbers can be
reached fully. Many of the water supply systems are not well maintained and can, especially during
summer, not fulfil their complete capacity by far. Janakarajan et al. (2006) and Nikku (2004)
illustrated that government organisations only provides 300 MLD while the demand is three to four
times more. Furthermore, several studies show that large parts of the population do not have access
to enough drinking water (see for example Ruet et al., 2007 and Janakarajan et al., 2006). Although
the CMWSSB is a public body, it does not reach the entire population, nor is it the sole source of
water for the users. Only 2% of the households in the CMA use water from the CMWSSB for all
purposes (Ruet et al., 2007).
Water availability through the centralised pipe system is limited so many people have their
own wells. Domestic wells cover a very important part of the water supply (Ruet et al., 2007).
Furthermore, many people in Chennai depend on private initiatives that provide them with water.
There are wholesalers who supply water by trucks of 12,000 litres, private companies that sell
bottled water and water vendors who use static tanks throughout the city (Srinivasulu, 2008).
Especially the poor living in slumps depend heavily on private suppliers. Small vendors and
companies extract groundwater from mostly peri-urban areas and sell it in the city. During scarcity
time the prices of water are rising which puts a stress on the people that are already suffering
(Janakarajan et al., 2007).

3.3 Processes of peri-urban areas
This research is focused on peri-urban areas. Studies in peri-urban context are important because
these areas are not homogenous and case study research is necessary to determine the differences
that exist. One specific area might be dominated by high income development while other areas are
more industrial or stay in their rural tradition. The peri-urban interface around urban centres is the
location where processes of urbanisation are at their most intense and where some of the vital
impacts of urbanisation are located (Ruet et al., 2007). Most cities grow by acquiring land of periurban areas; this is often a source of great tensions and conflict between peri-urban residents and
urban authorities. Many peri-urban areas are transforming which results in many uncertainties.
Peri-urban areas often become a contested place because many different groups use it in
different ways. A few examples are that the poor use it to build shelters, industry uses it as a source
for water, for local governments it is a place to discarding urban waste and conservationists see it as
a place to protect (Narain, 2010). Small farmers, settlers, industrial entrepreneurs and urban middleclass commuters may all co-exist in the same territory, but with different and often competing
interests, practices and perceptions. The composition and interests of these several groups tend to
change over time, in a process characterised by the variable integration of new groups. As a result, it
is difficult to establish clear and permanent institutional arrangements that deal effectively with the
long-term management of natural resources (Allan, 2003).
In peri-urban areas there is often an environment of overlapping institutions with different concerns.
Peri-urban areas are divided between higher and lower governance. This is explained in box one.
Institutions are often too small, too large, too urban or too rural to address sustainability and poverty
concerns effectively (Allan, 2003). Peri-urban areas often share the territory of more than one
administrative unit. Weak links and limited municipal power in sectors such as transport, water,
energy, waste management, and land-use planning often result in uncertainty as to which institution
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manages which specific area or activity. Furthermore, private actors, NGOs and community-based
organisations intervene in the management of peri-urban areas but often without clear leadership
from government structures. In many peri-urban areas land acquisition and multiple claimants on
land is taking place (Allan, 2003).
Box 1: Higher and lower governance
The role of peri-urban areas in the Indian political economy and in the governance of the Indian
cities is divided between the higher governance planning agencies, state-level and higher
administration, higher politicians, big industry) on the one hand and the lower governance on the
other hand (municipal level, lower and middle administration, small industry and enterprises,
associations, informal ways to depart from the plan) (Ruet et al., 2007). Benjamin (2004) argues that
the lower governance plays a crucial role in structuring vote-banks, in organising politics by stealth,
but also in adjusting planning mechanisms to reality. Of particular interest for the lower governance,
are the peri-urban zones, where land planning (typically a higher governance process) does not
reach, or does so imperfectly (Benjamin, 2004). This, along with lower cost, allows the poorer
sections of society to live, and the very small industry to develop its activities. Several metropolitan
cities now increasingly target the peri-urban space, which is entering in the focus of the higher level
of governance. Higher governance bodies do so by having the state machineries appropriating
fragmented land and aggregating it into chunks, more conducive to industry or higher income real
estate, as well as luxury and resort urbanism (Ruet et al., 2007).

3.4 The study area: The A-K basin
Groundwater extraction is taking place in different places around Chennai. The focus of this research
is on the Araniyar- Kosathalaiyar basin (A-K basin) which is situated north of Chennai in the Tiruvallur
(or Thiruvallur) district. The A-K basin is an alluvial basin which is covering an area of approximately
300 km2 (Scott Wilson Piésold, 2006). The location of the A-K basin together with the two villages
can be found in figure two.
Figure 2: Location of A-K basin and two villages

Source: Own illustration, based on Janakarajan et al., (2007)
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The Araniyar and Kosathalaiyar are two rivers that are dry during most of the year. The flow of the
two rivers is seasonal and flow could only be seen during peak monsoon periods. According to
respondents it has been years since there was a good monsoon in the area and the rivers run for only
three weeks a year. The Kosathalaiyar enters Poondi reservoir in the south-western portion and
drains from the north-eastern side of the reservoir. Araniyar originates in Andra Pradesh and flows
across in the northern portion (PWD, 2000).
The area has a good network of roads and railway lines connecting all major towns within
and outside the state. The National Highway No: 5 connecting Chennai and Calcutta is passing
through the basin. The proximity to Chennai makes the area a major hub for industrial and housing
activities. Good connectivity with the city road networks results in the transformation of a typical
rural system into a peri-urban one. The area is facing urbanisation but is still predominant
agricultural based; almost 50% of the total work force is engaged in the agricultural sector (Scott
Wilson Piésold, 2006)
The major crops grown in the district are rice, green gram, black gram, sugar cane and
groundnut. Apart from this, certain horticultural crops like mango, guava and vegetables have been
cultivated successfully. The secondary occupations in this district include sand mixing, rough stone
quarrying, fishing and brick manufacturing. And finally, the proximity of the district to Chennai city
and the adjacent Kanchipuram district where automobile and ancillary industries are coming up
provides both skilled and semi-skilled work (CARDS, 2008).
Thamaraipakkam
Thamaraipakkam is located 27 kilometres north of Chennai, next to the river Kosathalaiyar and next
to State Highway 114. The total area of the village is 1382.5 acres2. In 2001 the population was 4733
(Census, 2001B) which has according to interviewed villagers grown to around 5000 today. There is
not a large population growth but there has been much migration. In the past Thamaraipakkam was
fully agrarian based which its economy fully determined by agriculture but this has changed rapidly in
recent years. The infrastructure is growing rapidly; it has an increasing number of restaurants and
shops, a post office, one primary school and one middle school, sport facilities, banks and several
other facilities. Because of the proximity to the city and the easy accessibility, the village is
experiencing a very strong increase in the land price.
Chinnambedu
Chinnambedu is located 32 kilometres north of Chennai and is a more interior. Chinnambedu is an
interior village; it is not very close to a main road and the village is difficult to reach. Chinnambedu is
comprised of a total area of 3472 acres. It has one primary school, one middle school and not many
other facilities. Chinnambedu has around 2500 inhabitants (Census, 2001B); this number has only
increased a little bit in recent years. There is not much migration and the growth is only coming from
growing families. There are around 250 farmers, in 2001 there were according to the census 290
farmers (Census, 2001B) so the number is slightly going down. The rest of the inhabitants work
mainly as labourers in agriculture or in nearby factories or have a job in Chennai. The total number of
acres that is irrigated is 1697 (PWD, 2004).
2

Several measurements are used by the respondents. This study will use acres, cents and metres. Calculation
mechanisms on the internet are used to convert the different measurements.
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Why these villages?
Both villages are subject to change because of groundwater extraction, urbanisation and changes in
agriculture. However, there are many differences between the two villages which makes it
interesting to compare both villages. It is impossible to generalise the effects of the changes and
there are different reasons why these effects differ. The reasons for selecting these villages include
first of all that one of the well fields from CMWSSB is situated in Thamaraipakkam while
Chinnambedu is further away from a CMWSSB well field. Secondly, Thamaraipakkam is easy
accessible by road and public transportation and urbanisation is visible while Chinnambedu is an
interior village that has not changed that much in recent years. Thirdly, Thamaraipakkam is next to
the Kosathalaiyar River and Chinnambedu is surrounded by tanks. With this it is possible to analyse
the influence of different water systems on groundwater. And finally, water selling through
agricultural wells between 2002 and 2004 was taking place in Thamaraipakkam while in
Chinnambedu none of the farmers were involved in this business.

3.5 Actors and institutions in groundwater extraction
There are many different actors involved in groundwater extraction. The actors that are important
for this research include governmental agencies, people in peri-urban areas and other actors
involved such as NGOs. Industries and water companies are shortly described but they are not
important for this study.

3.5.1 Governmental agencies
There are a large number of governmental organisations involved that are of importance for the
changes that are happening in the A-K basin. This includes water providers, planning agencies and
policy makers.
Water providers
The Chennai Metropolitan Water Supply and Sewage Board (CMWSSB) provide water supply and
sewage treatment to the city of Chennai and surrounding areas. The Board was set up in 1978 and
has the responsibility of ensuring water quality, planning for Chennai’s water needs and to take
action to meet these expected needs, providing adequate water resources to citizens, and to deal
with customer complaints (Srinivasan, 2005). CMWSSB provides water to different consumers; this
includes households, government institutions, industries and people in slums. The water is sold to
industries, which are located in the north of Chennai, for 40 rupees per 1000 litres. This, together
with taxes, represents the major source of revenue for CMWSSB. The CMWSSB sells the water for
about 14 rupees per 1000 litres to customers in the city. The Board has started to supply water free
of cost to the poor, through fountains and fixed tanks since 1998, although, local slumlords who take
control over the water are the norm. Moreover, CMWSSB provides water to some rural
municipalities. For example, it sells water to the municipalities of Alandur and Avadi for five rupees
per 1000 litres but the amount that is provided is limited (Ruet et al., 2007).
Peri-urban towns and villages are served by a patchwork of town and village supply schemes,
and are mostly dependent on groundwater. It is the Tamil Nadu Water Supply and Drainage Board
(TWAD) which is responsible for water supply outside Chennai. Since it is not always certain where
the jurisdiction of the corporation starts there is often debate on who is responsible and this
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sometimes leads to conflict. The difference between CMWSSB and TWAD board is that CMWSSB
takes up investment, management and distribution while TWAD board is only the technical agency
(Ruet et al., 2007). The local panchayat body is responsible for the money, hires the TWAD board and
the TWAD board hands it back over. The peri-urban areas only have small local bodies with not much
expertise so the water supply system and sanitation system is often very poor. The standards by the
TWAD boards are very low; water supply is maximum 30 litres per day. This results in a wide gap
between the city and the peri-urban areas (Srinivasan, 2008).
Other governmental agencies
Besides the providers of water there are many other governmental agencies involved in groundwater
around Chennai. Some of the most significant ones will be described shortly. This first of all includes
the Public Works Department (PWD) which is responsible for the execution and maintenance of all
irrigation projects such as dams, canals and tanks (PWD, 2011). Under the PWD are three different
agencies involved with groundwater. This is first of all the Groundwater Board which is responsible
for providing scientific inputs for management, exploration, monitoring, assessment, augmentation
and regulation of groundwater resources of the country. The second organisation is the State Ground
and Surface water Resources Data Centre (SGSRDC) which collects data on groundwater level,
groundwater quality and metrological features throughout Tamil Nadu. And finally, there is the
Institute for Water Studies (IWS) which does research on groundwater in different rivers basins
(PWD, 2011). The information from the PWD agencies is shared with the CMWSSB.
Secondly, there is the Water Resources Control and Review Council which establishes priority norms
for water use for different sectors, formulates water management policy for state basin water
development, control and management and establishes principles, standards and procedures for
allocation of water (IWS, 2007). Thirdly, there are many ministries involved. This includes the
Ministry of Water Resources which formulates and administrates the rules, regulations and laws
relating to the development and regulation of water resources, the Agriculture Department which is
responsible for providing facilities to farmers to carry out agricultural activities, the Environment and
Forest Department which is responsible for environmental protection including water quality and
finally the Ministry of Urban Development and Ministry of Rural Development (IWS, 2007).
The last group are the local based agencies; this includes the Village Administrative Officer,
Block Development Officer, Taluk-level head, District Collector, Revenue Department and Panchayat
council. They all have local responsibilities and powers around land and water. Their power is limited
since they are bounded by the power of the city, state and country. Only the Panchayat council has
some power; according to lawyer Mr. Ramkumar the Panchayat is a place where the representatives
from the town meet to make decisions on for example infrastructure. Mr. Ramkumar however said
that Panchayats do not have a lot of money which makes it difficult for them to create real power
(Ramkumar T.K. pers. com. 2011). Another group which is locally based are the water user
associations (WUAS’s). In the whole of Tamil Nadu there are 1566 WUAs. They are elected through a
democratic process and are the representatives of the water users in a certain area (PWD, 2012).
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3.5.2 Citizens of the A-K basin
The people that are included in the research are farmers with a well, farmers without a well,
agricultural labourers and representatives of village institutions. Agriculture is the most important
sector in the A-K basin and the different actors are involved with groundwater and/or are affected by
the changes in the water quantity and quality. The farmers in the area are mostly cultivating paddy
but also chillies, bananas, coconut, green peas and different vegetables are grown. They employ on
average a number of around five agricultural labourers. This number differs greatly per farmer and
per season. The agricultural labourers grew up in the village where they work, have moved from
other villages or live in other villages and travel to their work every day. The average age of the
agricultural labourers is generally high. The younger labourers moved to the city for other work.
While almost all cultivators are men, agricultural labourers are male and female. Male labourers
generally earn more than female and they do other work.

3.5.3 Other included stakeholders
The other actors include NGOs, social movements, researchers and other professions such as lawyers
that have become increasingly influential in the groundwater discussion.
NGOs
The first NGO that is included is the prominent Chennai based NGO Exnora. Exnora started with a
environmental focus but has also moved to more social issues. Exnora has emerged as a major NGO
in Chennai and has strong lobbying action with the CMWSSB. Exnora is part of the consumer
committee of the CMWSSB, as well as the vigilance committee (Ruet et al., 2002). A representative of
Exnora, Mr. Natesan, is situated in the A-K basin and mostly concerned with aspects around
groundwater in the area. He is fighting for better mechanisms to control groundwater level and
quality. One of his main successes is the demonstrations for checks dams that have resulted in the
construction of these dams in the Kosathalaiyar River.
The second NGO involved in this research is one of the many smaller NGOs that are active in
the area; the Chinmaya Organisation of Rural Development (CORD) is active in Thamaraipakkam. Like
many of the smaller local NGOs they focus on development of rural programs, women participation
and strengthening of local self-governance. The NGOs organise many programs and inform groups of
people on the different issues that are taking place.
Researchers, media and other professions
In India there are a growing number of researchers involved with groundwater. Many researchers are
involved in several committees and the researchers provide many recommendations for the future of
groundwater and water supply in general. There are several studies on the A-K basin but these have
mostly been technical studies. The A-K basin is included in some social studies (see for example
Janakarajan et al., 2007) but the number is limited. The daily struggle for water in Chennai and the
consequences for the peri-urban areas are often mentioned in the many newspapers that are
available in Chennai. In especially the national newspaper the Hindu many articles around these
issues are published. The last group which is part of other stakeholders are described as other
professions that are active with groundwater. In this study a lawyer and a manager of a car company
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are conducted. The lawyer is part of several committees to give advice on improving water policies
and the manager works a lot with people who were first involved with agriculture.

3.5.4 Not included actors
Two groups of actors that are not included in the research are industries that are settling in the area
and private tankers and water companies. According to several respondents in the area there are not
many industries that are extracting groundwater so they are not taken up in the research. CMWSSB
does provide large quantities of water to industries which are situated in the A-K basin. There are
estimates that industries, especially in the Manali industrial area in north Chennai, are supplied with
about 125 MLD. According to a retired government official the government promises water to
multinationals that settle in Chennai. There is a contract between the government and the industries
because the government wants these companies to settle in Chennai. How much is committed for
the industries is unknown, there are no studies available that explain this.
Private Tankers and smaller companies are in many studies analysed as the largest extractors of
groundwater in peri-urban areas of Chennai. For example Moench et al., (2003) showed that
approximately 2000 private tankers bring water to Chennai from peri-urban areas and that 150
company’s extract groundwater in the area. These private suppliers have effects on the peri-urban
areas of Chennai. During my stay in Chennai city and during the visits of the western and southern
peri-urban areas of Chennai many different private tankers were observed. CMWSSB uses tankers
but that is clearly visible on the lorry itself. The private lorries are mostly part of small companies
with one or two lorries and have an own company name such as Ravi Water Supply, Welcome Water
Supply and Jesus Water Supply. During the numerous visits in the A-K basin the private players were
not observed and all interviewed people in the areas indicated that private suppliers are not taking
groundwater in the area.

3.6 Historical analysis of the extraction
Large scale extraction by government organisations has been taking place for more than 40 years in
the A-K basin. This extraction is done by CMWSSB and for agriculture. Moreover, both groups have
worked together in the extraction of groundwater. A historical analysis on of the extraction will be
given.

3.6.1 Government extraction
In 1965 the A-K basin was studied as part of an UNDP project to evaluate groundwater potential. The
studies resulted in locating three places; Minjur, Panjetty and Tamaraipakkam where well fields were
completed in 1969. At these placed wells fields were developed by the PWD for the extraction of 125
million litres a day (MLD). The three well fields became inadequate during the drought year 1982 and
therefore phase II of the UNDP study was carried out. This resulted in three new areas with
additional quantity of 55 MLD. The well fields were established in Poondi, Flood Plains and
Kannigaiper. In 1987 the CMWSSB was set up and they took over control of the well fields (Scott
Wilson Piésold, 2006).
According to Elangovan (2009) the six well fields never reached the full capacity of 180 MLD.
Maximum-recorded extraction from all the six well fields put together was 125 MLD in 1987
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(Elangovan, 2009). Due to drought conditions and continuous drawn of groundwater, the water table
in the six well fields depleted year after year, ultimately upsetting the yield estimates of the entire
aquifer and it was possible to extract only 45 to 50 MLD from all the six well fields during 1993-94
(Gov, 2008A). In the years after that this number continued to go down until 7.8 MLD in 2004 (Scott
Wilson Piésold, 2006).
Today there is still extraction by CMWSSB but it is unknown how much is taken. Table 2 in chapter
3.2 shows that there is still extraction of groundwater by CMWSSB but it is uncertain if these
numbers are correct. Many people in the area claim that the well fields are extracting way less
groundwater while other claim there is no extraction at all. A hydrologist from CMWSSB indicated
that there is still extraction from the wells in the A-K basin. He was very vague and unclear about the
numbers. During an interview Dr. Janakarajan indicated that today still around 40 MLD is taken
(Janakarajan S. pers. com. 2011). Groundwater that is taken from the CMWSSB wells is transported
to the Chennai-based petrol company CPCL.
The focus of the Tamil Nadu state government is more on other water sources. In recent
years CMWSSB started to invest in larger projects and depend more on surface water. Chennai city
wants to depend less on groundwater and only use groundwater as a buffer. Government officials
from CMWSSB and PWD explained that they want to create access to a constant water flow and that
they do not want to depend on “unreliable” sources as groundwater. This can change again in the
near future; this is influenced by the rainfall and on the success of new projects. This means that no
predictions on future groundwater dependency of Chennai city can be made. Several people that are
interviewed question the success of the large projects and believe that in the future groundwater will
be an important source for the growing city. Furthermore, they said that when there is a new
drought the extraction of groundwater in the A-K basin will become vital again.

3.6.2 Agricultural and domestic extraction
CMWSSB is not the only one who is extracting groundwater in the A-K basin. Agriculture and
households consume huge amounts of water since they depend mostly on groundwater. The
agricultural transformation in the area was driven, just as the rest of the country, by the ‘Green
Revolution’. Starting in the 1960s, new high-yielding varies of particular crops, were combined with
commercial inputs of fertilisers and pesticides to stimulate production. Irrigation was needed to
contribute to this productivity and agriculture started to use more groundwater (Dubash, 2002).
The total number of wells is 178.715 in the Tiruvallur district; this includes 45.985 irrigation
wells, 115.670 domestic wells, 679 industrial wells and 16.382 other wells which include hand pumps
etc. (PWD, 2004). According to a government official this number has not changed that much in
recent years. Information on the number of wells in the A-K basin does not exist. Moreover, there is
no data on the amount of groundwater that is used for farming activities and by households; no
mechanism to control and check the amount of groundwater that is used exists. There is also no
information on who is extracting or how long users are pumping groundwater. This shows that there
are no clear figures on the groundwater that is taken for agriculture. There are some numbers on the
amount of wells but there is no data on the actual use of groundwater.
Farmers are not aware of the amount of water that they use. They said that they pump a
certain amount of hours a day but they have no idea how much water they actually extract and use.
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According to several respondents, farmers are over-extracting groundwater which is mainly due to
the free power connections that are given by the Tamil Nadu government. Power is given free of cost
for the benefit of agriculture. This means that farmers can extract all day when the electricity is
available. Mr. Badu, a larger farmer in the area, claims there is only electricity for ten hours a day and
that there are days that it is not working at all (Badu P. pers. com. 2011).
There is lot of contestation on the effects of agricultural groundwater extraction. During an
interview a hydrologist from CMWSSB indicated that agriculture account for about 80% of extraction
in the A-K basin and that agriculture is responsible for the depletion of groundwater. Interviewed
farmers said that the agricultural sector only uses a small amount of water and that CMWSSB, with
their high volume pumps, has extracted most water in the area. All respondents in the area indicated
that CMWSSB is responsible for the changes in groundwater level and quality.

3.6.3 Cooperation between government and farmers
CMWSSB and farmers also cooperated in groundwater extraction. Between 2002 and 2004 farmers,
all over the peri-urban areas of Chennai, were selling groundwater to CMWSSB. Due to the depletion
of the water level, pumping from CMWSSB production wells in Panjetty, Kannigaipair and Flood
Plains well fields had to be stopped. In order to meet the shortfall in extraction and reduction of
surface supply, private agricultural wells were hired from April 2001 onwards (Gov, 2008B). The total
estimated cost of hiring these agricultural wells is 85 million rupees per year which included the cost
of civil works, hiring charges and consumption charges. During peak seasons, the CMWSSB
transported at least 6000 tanker loads, which is around 60 MLD, of water to the city from these hired
well fields (Janakarajan et al., 2007).
In the A-K basin initially 208 farmers were chosen to join the scheme. The scheme was
promoted by word of mouth and newspaper advertisement. CMWSSB demanded that the farmers
would be within 1,5 km of a CMWSSB collection point, the water quality in the well had to be good
and the participants had to pump 400.000 litres for 18 hours a day per well. The price for the water
was determined by CMWSSB. In the beginning it was 27 rupees an hour but dropped to 26 and after
that to 24. It went back to 27 after negotiations with farmers who were unhappy about the price
drop. Contracts were given for six months.
CMWSSB improved and secured the electricity so the wells could be used for 24 hours a day.
This was all done under the Tripartite Agreement. The agreement derives its name from the fact that
it involved three types of actors; CMWSSB, Tamil Nadu Electricity Board and the farmers (Ruet et. al
2007). In 2003 48 MLD was taken from 233 agricultural wells. As drought continued the purchase
increased and there was 93.7 MLD taken in December 2004 (Scott Wilson Piésold, 2006). The water
that was taken from hired agricultural wells decreased in 2005 and completely stopped in 2006. This
was due to enormous rainfall in 2005 which increased the capacity of many of the water sources and
because the selling of water had implications for the areas. There was a local drawdown which had
consequences for adjacent farmers (Scott Wilson Piésold, 2006).

3.7 Transformations in the agrarian economy
Farmers are not only affected by the changes in groundwater but also by the changes in agriculture.
The changes in the groundwater are part of a wider spectrum of issues that have consequences for
livelihoods. There has to be an understanding of the changes in agriculture to be aware of the
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changes in groundwater. In the whole of India there is a decline in the farming population. In the
past, 80% of the people in India were dependent on agriculture (Shah, 2009A). According to the
census of 2011 this number has gone down to 60%. The transition is first occurring in places which
are closer to the city (Ruet et al., 2007). This is visible in the peri-urban areas of Chennai where
agriculture is rapidly declining. In Chinnambedu this change has not been so rapid. Agriculture has
been an important business for decades and continues to be so. The number of farmers that quit in
Chinnambedu in the last ten years is around 20% but the respondents expect that in the near future
there will be no agriculture left. Thamaraipakkam is one of the places in the area where there is a
large decline in the farming population; compared to ten years ago around 80% quit. The issues that
are crucial threats to agriculture include labour shortage, the increasing input price, and the low
prices for the products.

3.7.1 Growing shortage of labourers
Agriculture in the two villages depends on manual labour. Labour shortage is indicated as one of the
main problems in agriculture; there are even farmers that claim that labour shortage has replaced
water shortage as the major difficulty in agriculture. The problem is more significant in Chinnambedu
than in Thamaraipakkam. In Thamaraipakkam family labour is during the largest part of the year
sufficient to do all farming activities. Only during the time of cultivation there is a peak and need of
labourers. In Chinnambedu the shortage of labourers is more intensive and is influencing agriculture
throughout the year. The interviewed farmers hold the government welfare program, the National
Rural Employment Guarantee Act (NREGA), responsible for the shortage. This scheme is explained in
box two.
Box 2: NREGA Scheme
The NREGA is a job scheme which was introduced in 2005. The scheme provides a guarantee for 100
days of employment for any rural household. The scheme, which is under the ‘Ministry of Rural
development’, strives for the enhancement of rural livelihood by providing at least 100 days of
guaranteed wage employment in every financial year to every household whose adult members
volunteer to do unskilled manual work for 120 rupees a day (Vaidyanathan, 2009).
Respondents in the region believe that the idea of the scheme was good but according to them the
scheme has failed. Several farmers claim that labourers do not work at all and only receive money
from the scheme. They indicated that labourers go to the district office, collect their money and do
nothing the rest of the day. All interviewed farmers believe that the scheme has contributed largely
to the labour shortage. Several researchers agree with this and they say that the scheme has
aggravated labour shortage (see for example Nair et al., 2008). The Union Minister for Rural
Development Jairam Ramesh refuted the charge that the scheme has caused labour shortage
(Indian agrarian crisis, 2011).
Other criticism on the scheme are the financial burden, it is one of the largest single rights-based
social protection initiatives in the world. Local government corruption leads to the exclusion of
some people in society, while none of the interviewed labourers actually receive the 120 rupees a
day. The interviewed labourers said that they get around 80 to 100 rupees a day. They believe that
the scheme is good; it gives them some extra money and it provides jobs security during a specific
period in the year. In parts of Tamil Nadu the scheme was seen as promising for improving rural
livelihood. It should be questioned if this is accurate for the whole state. The idea behind the
scheme is to provide work when there is little work available in agriculture. In peri-urban villages
around Chennai there is no huge number of unemployment, and the scheme has only contributed to
more stress on agriculture.
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The shift to “urban jobs” is the second key reason for the labour shortage. Urbanisation and
industrialisation create a demand for manual labour in different kind of jobs: in construction, car
factories and brick companies. Furthermore, this shift to “urban jobs” resulted from the drought
between 2002 and 2004 when there were a small number of labour jobs available. This created an
over-demand of labourers and many of them decided to move away. The salary made in Chennai or
in an industry in the area is not corresponding with the salary in agriculture. According to a manager
of a car company, they pay labourers 1500 rupees a month. This is equivalent to about 500 rupees a
day which is more than the 150 to 350 rupees that can be made in agriculture. Mrs. Veeralakshmi, a
researcher in the area, indicated that 500 rupees a day is also the salary that labourers receive in
construction (Veeralaksmi pers. com. 2011). A lot of labourers choose to move to the city or find a
job in one of the growing industries. The manager of the car company indicated that it is difficult for
industries to find good employees and that they have to go to other states to find people to work.
The demand of work gives labourers a good negotiation position and increases the salary of
these labourers. The number of industries and companies is increasing rapidly in Chennai and its
surroundings, this is also happening in the A-K basin. This provides more opportunities for labourers
but for the agricultural sector it is difficult to compete with the growing salaries. Another reason why
labourers shift from agriculture to companies is respect. Several respondents believe that working in
an industry is more respectful than working in agriculture and that agriculture in India is a sector that
is looked down upon. Especially younger labourers try to find work somewhere else. The older
labourers are staying behind and continue to work in agriculture. It is difficult for older labourers to
shift jobs and they want to stay in the village. The older labourers have been living in the village all
their life and they are used to the village and the work in agriculture. They are, just like the farmers
that were interviewed, attached to the village and are not willing to leave.

3.7.2 Increasing input prices
The interviewed farmers in Chinnambedu complain about the growing costs in agriculture. The prices
of inputs such as seeds, fertilisers and pesticides have increased drastically in recent years. There are
different government programs to promote organic fertilisers, but according to interviewed farmers
these organic fertilisers are not sufficient to grow their crops. The use of chemical fertiliser use is
widespread. The price of fertilisers and pesticides has increased significantly in recent years. The
products are mostly purchased from salesman. The interviewed farmers have no idea what the
normal price of the fertiliser and pesticides should be since the price fluctuates continuously and
there is no information on the regular price. The prices for these inputs have increased in recent
years and it is expected that the prices will continue to go up.
Machineries are not widely used; farmers use the tractor to harvest land but also to rent it to
other farmers. The price for this rent is determined by the amount of acres that is completed with
the tractor. The amount will continue to go up in the future because of the hike in the prices of diesel
and kerosene. An additional cost includes the earlier mentioned labourers. The costs of labour have
gone up in recent year and the interviewed farmers expect that it will continue to go up. The final
costs for agriculture are the overhead costs taxes and insurances.
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3.7.3 A low margin for agrarian products
The crops that are cultivated in Chinnambedu and Thamaraipakkam are sold to middlemen and the
farmers have no control over the market. The price changes per day and the farmers have no other
option but just to accept this price. According to several farmers everything is done to keep the price
for their products as low as possible. When they do not agree with the price the middlemen will not
take his products. There was a plan for a warehouse of one acre in Chinnambedu, but when a new
government party came in this plan was set on a hold. A selling obstruction is of no use; the products
cannot be stored and there are always other farmers that are willing to sell for the set price. A profit
a farmer can make differs largely between farmers and per year. There are farmers that can only
make 5000 rupees profit while there are farmers that can make way more than that. Agriculture
depends on climate conditions. During a bad year only around seven bags of paddy can be taken out
of one acre and the farmers will make a loss.
There are farmers who grow more valuable crops as vegetables and fruits. In Chinnambedu
only the large farmers are able to grow these crops because they only have access to the market but
in Thamaraipakkam this is not the case. Every farmer, large or small, grows different kind of crops
and they decide for themselves what they grow and for which period. Some vegetables and fruits can
only be grown during a specific time and there is therefore a constant change of crops. Vegetables
and fruits cultivation is possible because of several government schemes that were introduced and
because of the easy accessibility to several crops markets. Moreover, there is a lot of direct selling.
Thamaraipakkam is next to the State Highway 114 and people who pass through the village buy
products in the many shops.
Mr. Gnana Sekhar, a larger farmer in the area, claims that all farmers around Chennai should
focus on valuable crops as coconut and gowa. He said that lot of profit can be made from these crops
and the crops are more resistant to saline water (Gnana Sekhar S. pers. com. 2011). Other, mostly
smaller farmers, claim that it is very difficult to cultivate new products. They are not aware of the
market and technologies, and it is expensive to make the changes possible to grow other crops. They
claim that farmers as Mr. Gnana Sekhar that are able to sell more valuable crops are well organised
and have own associations.

3.7.4 The search for solution in the agrarian economy
The farmers in both villages are waiting for the right price to sell their land and are, until that time,
looking for suitable solutions. Some of the farmers have another income to make up for the losses.
This includes businesses in the city, renting out a warehouse to companies and buying up land. The
richer farmers buy up land in the area and wait for a few years to sell it for a higher price. There are
farmers that have changed their business into milk production and fishing.
Even though there are hardly any farmers left in Thamaraipakkam, there are several government
programs to support farmers. These programs are almost non-existing in Chinnambedu. Mr.
Srinivasan, who is an assistant agricultural officer for the Ministry of Agriculture, visits
Thamaraipakkam frequently. He gives advice to farmers and follows WB projects on how to apply
new techniques to change farming. One scheme that is introduced the System of Rice Intensification
(SRI), which is a method of increasing the yield of rice using a low quantity of input, including water.
According to Mr. Srinivasan SRI the scheme is a huge success. However, there is criticism on the
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method; Surridge (2004) for example says that the claims of increase are due to poor record keeping
and unscientific thinking and that there is no prove that SRI actually works (Surridge, 2004). Other
schemes that are introduced include the Drip Irrigation Scheme and the Integrated Coconut
Development Programme. Mr. Srinivisan indicated that it was very difficult at the beginning since
people do not want to change but today most farmers see that changes are better for them
(Srinivasan pers. com. 2011). The accessibility of Thamaraipakkam is given as the reason why more
government schemes are visible there. This gives farmers in Thamaraipakkam a large advantage over
Chinnambedu.
A criticism by several farmers is that the schemes and the subsidies do not reach all farmers. Some of
the schemes are given to around ten people in every village. Mr. Govindarajan, the farm leader in
Thamaraipakkam, decides who gets access to the scheme. He became the farm leader because he is
one of the older farmers and because he has a good position. Mr. Govindarajan claims that the
distribution happens transparently and that the schemes are divided among several farmers
(Govindarajan pers. com. 2011). However, other farmers believe that the farm leader only provides
the scheme to his friends and that other farmers never benefit. Some of the schemes do not even
reach specific villages at all. This creates a difference between farmers and between villages.
Corruption is given as reason why many of the schemes not do reach. One farmer said about this:
“The government is giving an ice-cream but when it reaches the farmer only the stick is left”.
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4

Chinnambedu

The government-owned bus drives through the main street of Chinnambedu once an hour. The
bumpy ride to one of the main towns in the district, Red Hills, is half an hour and it takes two hours
to reach the urban centre of Chennai. The bus is full in the morning and evening when people go to
work or return home from work. During the day the bus is filled with students or carries Indian
tourists that come to the village to visit its glorious temples. Chinnambedu, also known as Siruvapuri,
is a typical Indian rural village with families that have lived in the village for generations. Farming is
the main economic activity and social and family relations are important. The name Chinnambedu is
derived from Lava Kusa ambu edu which stands for “take the arrow” while Siruvapuri comes from
Siruvar por puri which means “the place where the young lads fought with Rama”. It is a religious
village and even though the city is coming closer it has kept its rural traditions. Two photos are given
below to show some typical buildings and roads.

Photo 1: Typical buildings in Chinnambedu

Photo 2: One of the main roads in Chinnambedu

In Chinnambedu a variety of crops are cultivated, this is based on a specific time periods. Paddy is the
dominant crop in Chinnambedu; it is grown for two cropping seasons. Paddy is a very water-intensive
crop that can only be grown when there is enough water available. Chillies, pulses and green peas
are also grown; this is mainly taking place between January and April. There are farmers that grow
more valuable crops such as mango and coconut but the number of farmers that are involved in this
business is limited.
One of the farmers in the village is Mr. Jayamohan. He is the village president and he has
been living in Chinnambedu all his life. He is one of the few farmers that is educated; he went to
university in Chennai. When he came back he took over the farm from his father. Because of the low
water level he had to invest in a borewell which he still uses. Mr. Kuppusam uses a borewell but he
has less land and he has land which is further away from the road. Mr. Saravanan is a farmer without
a borewell. He has a total of two and a half acres spread over four different places. Mr. Saravanan
does not earn a lot of money with farming and depends mainly on his son who works for
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multinational Tata. Chennai is providing opportunities but the villagers fear that their village will
change and that they have to move away.
In the past, Chinnambedu was surrounded by farm land and other small agrarian villages but
this has changed radically in recent years. Today the pipes from the new factories and the expanding
residential flats can be seen from almost every point in Chinnambedu. This is putting a stress on the
resources that are available. Agriculture depends on groundwater and tanks for their irrigation. The
continuous extraction of groundwater has consequences for Chinnambedu. The resulting water table
depletion has increased water stress, particularly to the poor.
This chapter is divided into three parts. The first part highlights the changes in groundwater
quantity and quality. Furthermore, it analyses how the changes in the traditional system of irrigation
and the recharge affect groundwater. In the second part, access to groundwater will be outlined. The
third part will describe how the changes in different water sources have an impact on the livelihood
of different groups of people in Chinnambedu.

4.1 Changes in the water sources
Agriculture in Chinnambedu depends on water from rainfall, groundwater and tanks. The water from
these various sources is used at different times of the year. The farmers that were interviewed want
to maximise the potential from their land and they use any water which is available. There is a clear
timeline between the uses of the different sources. Between January and April the water from the
tanks and groundwater is used, between May and August the agriculture depends fully on
groundwater, and between September and January the water from the rainfall and from
groundwater is used. In 2004 the tank accounted for about 93% for irrigation. The rest of the
irrigation was done by groundwater through borewells (PWD, 2004). In the last years the
dependency on groundwater has grown rapidly. The changes in these different sources influence the
villagers greatly.

4.1.1 Groundwater quantity and quality change
Groundwater is the most important water source in Chinnambedu; both for agriculture and for
domestic use. Groundwater has become a crucial resource and in the last years the dependency on
groundwater has grown rapidly. All farmers indicated that they have increased the access to
groundwater since it is difficult to access the surface water systems. Groundwater is a way out of the
hydraulic limits which are imposed by surface water sources. Another issue is that groundwater can
be used throughout the year which makes it possible to do around the year farming.
Around 150 farmers in Chinnambedu have a borewell. One of the farmers is Mr. Jayamohan
who uses the borewell to cultivate his ten acres of land. The water that he has left is given to farmers
without a borewell. One of these farmers is Mr. Saravanan, in total there are around 100 farmers
without a borewell in Chinnambedu. Groundwater is used throughout the year, mostly between April
and August. The farmers that were interviewed try to use a reduced amount of groundwater
between January and April and between August and January. During these periods there is water
available from the tanks and rainfall, and they do not want to place too much stress on groundwater.
Shah (2009A) indicates that farmers generally do not have much hydrological knowledge but that
they do think about how it works underneath the ground (Shah, 2009A).
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The farmers in Chinnambedu that were interviewed believe that coordinated use of
groundwater is needed to reduce the pressure on the aquifer. According to Mr. Jayamohan people in
the area do not understand the value of water, and there is scarcity of water because people use too
much water. He and other farmers try to reduce the amount of groundwater that they use. They use
the borewell for around ten hours a day (Jayamohan A.N.K. pers. com. 2011). At the end of the
harvesting period in August the water condition becomes poor and some of the borewells are failing.
Around this time the demand in the city is the highest, and CMWSSB was therefore extracting most
groundwater during these months. The farmers and the people in the city are at that time waiting for
the monsoon but since the monsoon has been inconsistent in the last years; groundwater becomes
scarce in August and September.
There are farmers that use their borewell intensively throughout the year, they are not
taking the over-usage of groundwater too much into account. These farmers mostly grow vegetables
and fruits. These crops need more frequent watering than crops such as paddy. Paddy requires huge
volumes of water that can be released in one or a few spells whereas vegetables and fruits need
water constantly. This makes it that only farmers with a borewell that have access to water on a
constant basis can grow these more profitable crops. The fruit and vegetable growing farmers focus
on water which they can easily access personally: groundwater.
Quantity changes
The groundwater level in Chinnambedu has gone down throughout the decades. According to
interviewed farmers the level depth was around 15 metres in 1970. This has changed to about 20
metres in 2000 and to about 25 metres today. Different farmers that were talked to give different
numbers but they were of the same order. Data from the government agency SGSRDC shows that
the level from a well which is located on the right side of the road from Chinnambedu was 24 metres
in 2010. There are no data available on other years for this well. From a well in Arani, which lies six
kilometres northwest of Chinnambedu, there are data available from the last ten years. The level is
given for every month in meters. These data are given in table three.
The data from this well differ greatly from the numbers that are given by the interviewed
farmers and also from the data that are available on the well in Chinnambedu. The data from the
well in Arani shows hardly any change in the level. At the end of the measurement, in December
2010, the level of groundwater had even reached its original capacity. This does not correspond with
the information that is given by people in the area and not by government officials; government
officials from CMWSSB and TWAD indicated that the level in the whole area changed. This is however
not to the level that was given by farmers.
The Central Groundwater Board (CGWB) and Institute for Water Studies (IWS) also show a
more worrying picture. CGWB uses a system where areas are classified as white, grey, dark and
overexploited. There is much discussion and criticisms on this methodology (see Shah, 2009A) but
since there is hardly any other data this information can be used. The area where Chinnambedu is
situated in is designated as overexploited (CGB, 2011). The IWS indicates that the Sholavaram block,
where Chinnambedu is situated in, is semi-critical (IWS, 2007). Even though the level has according to
some of the data not changed, there are many indicators that show that it did change. Everybody
that was talked to, including government officials, claim that the level has changed greatly and that
the consequences of these changes are very visible.
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Table 3: Groundwater level in meters in Arani, Tamil Nadu
2001 2002 2003 2004 2005 2006 2007 2008

2009

2010

January

5,20

1,25

4,35

5,75

3,65

1,85

5,80

4,28

1,73

1,85

February

4,35

1,20

2,85

6,05

3,96

2,80

3,40

4,73

2,13

2,45

March

5,95

2,45

3,05

6,15

5,00

3,45

4,00

5,11

2,42

2,61

April

7,55

3,10

3,47

6,35

6,50

3,75

4,25

5,20

2,70

2,94

May

7,00

3,05

5,75

6,65

6,50

4,80

4,25

5,46

2,85

3,08

June

6,15

3,75

5,25

6,76

6,80

4,85

4,85

3,87

2,69

2,70

July

6,00

4,25

5,25

7,03

7,55

5,20

4,70

5,96

3,41

2,23

August

6,80

4,35

5,33

7,04

7,69

5,41

4,47

4,07

2,45

September

5,95

4,85

5,38

7,45

6,60

6,05

4,07

4,61

3,15

1,45

October

6,60

4,80

5,50

8,75

7,90

6,50

3,33

2,08

3,55

1,55

November

6,05

2,90

5,65

6,95

1,10

5,72

4,70

1,75

0,55

1,45

December

5,65

3,15

5,65

3,50

4,10

5,10

4,54

0,81

1,27

0,32

Source: State Ground and Surface Water Resources Data Centre, 2011
It is difficult to measure the actual changes since there are little data available to analyse to which
water level declines have actually occurred in a specific locations. Another issue is that people often
do not have enough knowledge, there is contestation over this knowledge or it is not trusted. The
people in Chinnambedu, researchers and other respondents do not trust the information from the
SGSRDC well. Several respondents warned that the information that is given by government
agencies such as the SGSRDC can differ greatly with the reality. In different ways the government
agencies can have an own interest. The SGSRDC works together with the CMWSSB, which can result
in a conflict of interest. Tensions between different water users can emerge when information is not
exchanged. Differences in the capacity to generate, interpret and legitimise data can lead to mistrust
over the information and of those with better information (Wolf et al., 2005).
Who is responsible?
According to the respondents, the groundwater level went especially down between 1985 and 1995
and between 2002 and 2004. The reasons for these changes are, according to the respondents, the
extraction from CMWSSB and the selling of groundwater from agricultural wells in adjacent villages.
The farmers that were interviewed in Chinnambedu said that they only pump a small amount of
groundwater and that they are not responsible for groundwater depletion. There are farmers who
blame agricultural users and households for the decline of the table. They believe that there are
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people that extract water continuously without thinking about the future. Mr. Jayamohan for
example indicated that many farmers and households keep the water running all day and they are
not thinking about saving water. This has, according to Mr. Jayamohan, a lot to do with unawareness
of the value over water (Jayamohan A.N.K. pers. com. 2011).
According to the respondents there were no farmers in Chinnambedu selling groundwater to
CMWSSB. Several of the interviewed farmers believed it would be a lucrative business and some of
them applied to the adverts that were placed by CMWSSB. CMWSSB informed them that they could
not be involved since they were not close enough to a main road. Several farmers did not respond to
the request by CMWSSB since they only had enough water for their own land and believed it would
be better to continue agriculture. According to farmer Mr. Kuppusam most of the farmers wanted to
focus on agriculture and that they were not interested in the selling of groundwater (Kuppusam pers.
com. 2011).
According to the hydrologist from CMWSSB the demand for groundwater has reduced and they are
extracting less groundwater. He indicated that CMWSSB is not responsible for the exploitation of
groundwater and that the large amount of agricultural wells is depleting groundwater. It is
impossible to prove who is responsible for the depletion of groundwater. There are no mechanisms
that check the amount of water that is extracted and the different stakeholders point at each other.
What can be said is that CMWSSB has extracted groundwater especially between 1985 and 1990 and
has bought large quantities of groundwater from farmers between 2002 and 2004. All respondents
indicated that these were the periods where the largest changes took palace. On the other hand,
during this period there was also more water from agricultural wells taken and the number of
borewells increased.
Quality changes
The respondents indicated that there is no groundwater quality deterioration. They still drink
groundwater, and there are no health problems because of polluted groundwater. Several other
respondents that live close to Chinnambedu point out that there is a difference in the groundwater
quality. For example large scale farmer Mr. Badu, who lives close to Chinnambedu, said that the
water was very sweet in the past but has turned into salt water (Badu R. pers. com. 2011). The
reasons for this degradation of the quality are the extraction of groundwater, which leads to
seawater intrusion. Further, the use of fertiliser that seeps into the ground, and the presence of
industries in the area contribute to the degradation of water quality. Chinnambedu does not have a
protected system of sanitation and only a limited number of people have an own private toilet. These
people depend on on-site sanitation where the collection and treatment of waste is done on the
place itself. There is not much data on the changing quality available. Only the data from SGSRDC can
be used; this shows information from the well in Arani about the quality of the water based on
different parameters. This can be found in table four.
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Table 4: Water quality in different parameters in Arani, Tamil Nadu
Month
TDS

NO3

Ca

Mg

Na

K

Cl

SO4 CO3

HCO3

F

pH

EC

TH

July 2001
1592

4

48

85

400

43

645

192

0

323

1

8

3080 470

1668

6

16

66

518

16

596

120

90

439

1

9

2800 310

July 2004

2144

9

48

97

506

164

610

307

0

744

0

8

3360 520

July 2005

2216

8

48

92

598

86

666

336

132

445

0

9

3670 500

July 2006

892

25

44

70

104

94

241

84

18

250

9

1530 400

July 2007

2042

37

96

92

442

98

496

288

0

732

1

8

3330 620

August
2008
July 2009

1319

30

64

63

253

113

220

144

0

659

1

8

2010 420

889

9

40

29

207

78

131

76

84

409

0

8

1430 220

July 2010

1527

15

24

22

423

156

184

187

96

738

0

9

2070 150

July 2003

Source: State Ground and Surface Water Resources Data Centre, 2011
The quality of groundwater is changing but the numbers are not alarming. A reason why the
respondents in Chinnambedu might not experience the changes in quality is that the degradation is
gradual. It might not be noted since many of the harmful elements cannot be seen, smelled or in
other ways detected through human senses. The disposal of waste into the ground is done
deliberately and significant amounts of pollutants will be accumulated. The risk of being detected, let
alone punished, is small. The soil is an open access resource for the disposal of a wide variety of
substances. In many cases, it is expensive to make proper chemical analysis and to interpret the
results (Lundqvist et al., 2003).
The most important parameter for the quality changes is the Total Dissolved Solids (TDS)
level. TDS is used as an indication of the presence of a broad array of chemical contaminants to
measure the salinity of water. When water has less TDS than 1500 it is generally classified as fresh
water, between 1500 and 5000 it can be seen as brackish water and above 5000 TDS the water is
saline (Gov, 2010). According to larger farmer Mr. Gnana Sekhar this limit is changing. The local
government says, according to him, that 1000 is ok while previously it was 500 and 30 years back it
was 30 (Gnana Sekhar S. pers. com. 2011).
In Arani the TDS level is according to the data brackish but the difference with fresh water is
limited. In areas which are closer to the coast the TDS level has become dangerous. Chennai is a
coastal city and the seawater is encroaching. Some respondents said that seawater intrusion is taking
place up to 25 kilometres from the coast. Chinnambedu is situated around 30 kilometres from the
coast and it is expected that the salinity level is increasing. During a stakeholder meeting the farmers
indicated that the tanks in the surrounding area and the tank Red Hills recharges the groundwater
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and stop the seawater intrusion. In the coastal village Orakadu the TDS has reached the level of
salinity. Farmers in Orakadu only cultivate during the rainy season, during the rest of the year they
have to look for other jobs. These jobs are mostly as labourer in the city or in one of the industries in
the area. In Thamaraipakkam the respondents indicated that they experience a difference in the
water quality. The degradation of quality of groundwater will be analysed in the next chapter, when
this research will discuss Thamaraipakkam.

4.1.2 Changes in the traditional system
In the past tanks were the most important water source for Chinnambedu; agriculture depended
fully on the tanks and the water was used for drinking, bathing and washing. Today, the water from
the tanks is still used for both irrigation and domestic use. Water from the tanks is used because the
monsoon has increased water availability in this surface source. Moreover, if properly maintained,
the tanks and interconnecting channels can recharge groundwater to a considerable extent.
However, the tanks have suffered so the water from tanks is used is reduced. Furthermore, the
respondents indicated that groundwater has major advantages over tanks. Access towards tank
water in Chinnambedu was done to drainage canals and the water was distributed from field to field.
This made it difficult for a large part of the population to access this water. With groundwater this
access is more direct and thus easier. The tanks cannot provide reliable year-round water service and
thus has the focus of farmers changed to groundwater. Groundwater and tanks are interconnected
and it is thus interesting to analyse how the tanks are changing and what is done about these
changes. A background on tanks is given in box three.
Box 3: Background on tanks
Technically, a tank can be seen as a small version of a large dam. Water is stored behind an earthen
embankment (the bund) and is released through sluices into canals which are further disturbed onto
irrigated lands. An average tank is around two to two and half kilometre long and has a depth of
around five to seven metres. Such a tank can irrigate around 750 to 900 acres of land (Shah, 2003).
Tanks usually are located close to villages which often carry the same name as the tanks. Big tanks
may serve more than one village and tanks provide water for drinking and other domestic purposes
(Shah, 2003). Tanks harvest and preserve rainfall and water from streams and rivers. The surface
water that is stored in the tanks is a source for groundwater; groundwater and the surface water in
the tanks have a physical relation (IWS, 2007).
In Tamil Nadu, there are around 40.000 irrigation tanks (IWS, 2007). Shah (2003) showed that there
is a difference how the tanks receive water. It can happen that tanks receive water up to full tank
level once in three, four or more years, that tanks receive some water every year but fill up only
once in three to four years, that tanks usually fill up every year or that tanks fill up several times
during one monsoon season (Shah, 2003).
Problems with tanks
The tanks are in decline. The lack of concern of the state, beginning with the colonial and later the
postcolonial state is held responsible for the declining status of tank resources (Shah, 2003).
According to the respondents causes of the degradation of the tanks around Chinnambedu include
siltation of the water spread area, encroachment, neglect by both communities and Tamil Nadu State
government, and inadequate spending by the state government. Siltation reduces the cross section
of the canal and the capacity of the tanks. The result is unevenness in the canal cross section which
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reduces the rate of water (Shah, 2003). Mr. Thirunavakarusu, a retired government official, believes
that around 20% to 25% of the tanks in the state are affected by siltation. This leads to a partial or
complete loss of the tank capacity (Thirunavakarusu S. pers. com. 2011).
Encroachment occurs for agriculture and by government organisations. According to Mr.
Jayamohan the tanks are encroached for agricultural purposes. Farmers encroach the tank so they
can take the water from the tank for their agriculture (Jayamohan A.N.K. pers. com. 2011).
Government is not doing much against this encroachment. Several farmers that were interviewed
claim that the government is only interested in land which is government property and that there is
no money available to fight the encroachment. Mr. Jayamohan, together with other farmers from
Chinnambedu, has written a number of petitions to stop the encroachment but they received the
reaction that there is no fund available. Government organisations are is also encroaching on tanks.
In the area a medical college was recently constructed in the water spread of a tank. Moreover, there
are tanks that have been converted into residential areas. The encroachers disturb the soil
compactness in the tank bed and hence the seepage loss increases and siltation is occurring near to
the sluice and in the field channels. The degradation of the tanks results in flooding during monsoons
and water shortage during the dry season (Shah, 2003). The number of tanks is getting reduced day
by day. If these tanks are not properly maintained, irrigation cannot continue and the tanks will not
be able to sustain and recharge groundwater. This is demonstrated on the tanks around
Chinnambedu which is described in box four.
Box 4: Tanks around Chinnambedu
There are six tanks in the area around Chinnambedu. One of these tanks is the Puzhal tank which is
around 20 kilometres from Chinnambedu. According to the tank leader the increasing groundwater
access has destabilised maintenance of the tanks. The money that is spent on the tanks is limited
compared to earlier years. Furthermore, money that was meant for the tanks has disappeared and
was spent in a wrong way. The tank leader indicated that other tank leaders and people within
government are corrupt and that a lot of money is disappearing. The proximity to the city is also a
problem. This is mainly a problem for lakes. Not too far from Chinnambedu one of the major lakes in
the whole district is situated. The Red Hills tank is used for drinking purposes for Chennai city. In the
past, the water was used for farming activities but today almost the whole capacity of the lake is
used to supply water to the city.
Governance on tanks
The tanks are under the control of the PWD and the panchayat union. The Tamil Nadu state has been
criticised for neglecting the traditional system in favour of major water schemes. The maintenance
and control of the tank system requires collective and state government action. This action has
declined increasingly and the tanks have suffered from poor operation, low maintenance and lack of
investment. In the past village elders, water managers and tank leaders controlled and sustained the
tanks. These institutions have suffered in the wake of the groundwater boom (Shah, 2009A). In the
past the tanks around Chinnambedu were maintained and cleaned by people from surrounding
villages. This system has suffered because of the British and post-colonial administrations and
because of the abandoning of tank irrigation by the farmers. The villages have found an alternative
way of irrigation through groundwater and focus less on the management of the tanks. Bardhan
(cited in Shah, 2009A) conducted a study on 48 villages in Tamil Nadu. He showed that there was
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more poor maintenance of supply channels in villages where more farmers had wells compared with
villages that depended on tanks.
There is no clear policy on tank system improvement. There have been ad hoc projects over
the last decades. One of the largest was the National Water Management Project which was funded
by the WB. A demand from the WB was that the people had to be involved but the PWD chose
differently and they based the project on their own ideas. The project failed and another project was
implemented; the Tank Modernisation Project which was sponsored by the European Economic
Community. Some of the tanks were restored but the number was limited. Today the focus is on the
on-going project Irrigated Agriculture Modernisation and Water-Bodies Restoration and
Management (IAMWARM) which is funded by the WB. Mr. Thirunavakarusu claims that the only
thing that this project does is the standardisation of the bund which will never get the tank to its
original capacity. The project is also criticised for money that is disappearing.

4.1.3 Recharging groundwater
In climates with wet and dry periods, like the A-K basin, the rainfall has implications for the cropping
schedule. Before the increase of groundwater use, smaller farmers had access to a limited amount of
water from the tanks but they depended mostly on the rainfall to get them through each cropping
season. Today rainfall irrigates land during the monsoon and is needed to recharge the ground- and
surface water. The rainfall occurrence is limited to about three months and ranges from about 10 to
100 rainy days.
According to several farmers the rainfall in the last years was bad and the last good monsoon
is a long time ago. However, most of the government officials claim that the rainwater level has been
good in the last decade. Statistics from SGSRDC are used to show the changes in rainfall over the last
ten years. This research will use the stations in Ponneri which is eight kilometres east of
Chinnambedu. Table five shows the rainfall in millimetres in the last ten years in Ponneri.
From this table it can be concluded that only in 2002 and 2003 there was a reduction of
rainfall. In the years 2005 and 2010 there was an increase of rain with 2005 being the year with the
highest rainfall ever recorded. This resulted in a huge flood; the Leila monsoon, which was the
heaviest ever recorded, went through Chennai. In a few days a heavy amount of rain fell in Chennai
and its surroundings. On, for example, 28 October there was 204 millimetres of rain in Ponneri.
It is questionable how accurate and useful the data on the rainfall are. Part of the rainwater that
reaches the earth runs off on the surface to the valleys and drains that meet the river system, and
thus reaches the sea. There have been no systematic attempts at estimating the amount of runoff
generated. Several authors say that that water availability based on rainfall-runoff relations
continues to be based on a number of assumptions which frequently go wrong. It is very difficult to
predict the infiltration into the ground from the rainfall that occurs. This depends on several factors,
some of which are measurable and some are not. This includes rainfall intensity, rainfall duration,
pre-rainfall condition of the catchment, humidity, soil nature, slope of the land and several other
factors that influence the infiltration of rain water into the ground (Srinivasulu, 2008). Another
important parameter is evaporation. As Tamil Nadu falls in the tropical zone, evaporation is a major
loss. With increasing urbanisation, the land area for natural rainwater recharge is shrinking, which
makes it even more difficult to predict the infiltration of rainwater into the ground. It is for these
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reasons difficult to predict the influence of the rain on groundwater level. Recharge rates by rainfall
are determined by surface sources such as the earlier mentioned tanks; the encroachment and
siltation on the tanks influences groundwater recharge.
Table 5: Rainfall in millimetres in Ponneri, Tamil Nadu
2001
2002 2003 2004
2005
2006 2007 2008 2009 2010
January

0

87

0

6

0

0

0

82

2

7

February

0

0

0

0

0

0

0

29

0

0

March

0

0

0

0

0

0

0

97

0

0

April

72

0

0

3

87

2

0

0

0

0

May

0

19

0

136

0

13

0

0

29

202

June

34

0

35

9

4

61

27

147

33

116

July

83

39

130

84

77

74

107

53

28

238

August

255

65

0

36

116

115

168

113

97

424

September

179

29

93

278

188

154

169

97

107

220

October

686

263

178

247

792

428

325

310

72

280

November

365

0

43

323

513

292

88

485

534

229

December

88

12

90

0

414

27

272

26

121

303

Total

1762

514

569

1122

2191

1166

1156

1439

1023

2019

Source: State Ground and Surface Water Resources Data Centre, 2011

4.2 Accessing the essential water source
Response to groundwater is determined by the natural conditions, land conditions and social
relationships. In some parts of Tamil Nadu there are large (scale) landowners that have contracts
with farmers. These farmers work for and are controlled by landowners, and can take no decisions on
their farming activities (Shah, 2009A). This is not the case in Chinnambedu; all farmers are
independent and cultivate their own private land.
Ownership of land
According to the constitution of India people can extract groundwater that is under their land, so the
first dimension of access to groundwater is landownership. According to lawyer Mr. Ramkumar land
has different qualifications; private land, common land, governmental owned land and general land
(Ramkumar T.K. pers. com. 2011). Private land is used by citizens for living, business and agriculture.
Common land is owned by the village and is used for three things; grazing, common community use
or future housing. This land cannot be used by the state. This is a government principle of law but it
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is violated from time the time. Governmental owned land is used by the government for different
interests. The land that is not private, governmental owned or village owned is general land. This is
called Porrobakkam land and is often occupied by poor families. When a family has occupied the land
for a few years the local government will consider giving it them. The people do not completely own
the land but they can live on the land and use it for agriculture. Government activities are taking
place on government land and sometimes on common land and private land that is encroached.
All farmers that were talked to, have access to their land through inheritance. They are all the third,
fourth and sometimes even fifth or sixth generational farmers. They have access to their land
because their father had access to the land. The land passes is most cases to the first son. There are
women that get access to agricultural land but this is very rare in Tamil Nadu. The access to land is
determined by how the ancestors of the farmers got access to the land. This goes back to the colonial
times and is described in box five.
Box 5: Land systems in Tamil Nadu
Three types of land systems were introduced in India by the British colonial rule; this included the
Zamindari system, Rywotari System and Mahalwari System. These systems did not remove the preexisting land relations but the systems attempted to incorporate elements of the earlier agrarian
structure. In 1792 the Rywotari system was introduced in Tamil Nadu. Under this system individual
cultivators were recognised as proprietors of their land with rights to sub-let, mortgage, and
transfer their land by gift or sale. Their tenure of land was secure so long as revenue payments were
made directly to the collectors of the colonial administration (Mearns, 1999).
The British institutionalised transfer of land. Legislation under the Ryotwari system enabled moneylenders to recover debts on loans secured on land holdings. Since revenue assessments were so high
indebtedness grew, and dispossession of land led to rapidly rising tenancy. As a result, rural society
was polarised into landlords and rich peasants versus tenants and agricultural labourers, and the
distribution of land became highly unequal. After the independence of India several land reform
legislation were enacted. The intentions of these reforms were justified on grounds of social justice
and economic efficiency but they did not remove the unequal access of land that existed and
continues to exist today (Mearns, 1999).
Mr. Ramkumar indicated that the Revenue Department is supposed the check all land in a village. If
agricultural land is not cultivated for three years the land has to become fallow land. This land should
be sold and can be used for other purposes (Ramkumar T.K. pers. com. 2011). Interviewed farmers
claim that this does not happen and large parts of land are vacant and only kept for future sales.
They blame corruption for this and indicated that richer farmers and representatives from companies
give money to government officials to keep the land registered to them. Furthermore, industries are
settling in the area. These companies, mainly steel companies, buy agricultural land for industrial
purposes. Landownership by farmers is under pressure and land in the village is increasingly used for
other purposes. Besides land, the regulatory structure, technology and social contacts determine the
access to groundwater.

4.2.1 The institutional regulatory structure
The regulatory structures for groundwater extraction are minimal in Chinnambedu. There is no limit
of extraction and there is no mechanism that controls the construction of new wells. There are
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numerous laws and regulations but there is little to restrict a landowner to withdraw groundwater.
When the extraction of groundwater started around 40 years ago the perception was that anybody
could take whatever they could extract and if the neighbour would suffer they had no legal remedy.
This has not changed that much today; law principles state that landowners could draw as much
groundwater as they want and there hardly any legal regime that governs groundwater.
Groundwater remained part of land right. The right over groundwater is considered as, more
or less, a real property right. This legal framework made groundwater a resource that could be
enjoyed by the propertied class in an uncontrollable manner (Cullet, 2009). The farmers believe that
it is not their groundwater. They indicated that it is their land and they can use groundwater flowing
under it. They have the right to extract the groundwater but they are not the owners of the water.
The respondents that were interviewed believe that everybody is the owner of groundwater.
Many laws and regulations have been introduced to control groundwater use. Most of the
farmers in Chinnambedu have no awareness of these laws and regulations, and most of them have
never heard of the state- and central government laws and regulations on groundwater. Mr.
Thirunavakarusu, a retired government official, claims that even most officers in government
agencies have no awareness of the laws and regulations on groundwater and that they only exist in
books (Thirunavakarusu S. pers. com. 2011).
Chinnambedu is part of Tamil Nadu Groundwater (Development and Management) Act 3 of
2003 that is proposed by the Tamil Nadu government. The government of Tamil Nadu published a list
of villages where no person shall extract or use groundwater in the scheduled area for any purpose
other than domestic purposes, and no person shall transport groundwater. Even though the Act is 24
years old the Tamil Nadu government has not implemented it; it is still only on paper. The
determination to implement the Act fully is missing. Mr. Jayamohan is aware of this Act and wonders
why CMWSSB could extract groundwater and not the farmers. He said that nothing happened with
the Act or any of the other laws and regulations so the farmers just continued with extraction
(Jayamohan A.K.N. pers. com. 2011). Many of the respondents said that the laws and regulations are
only on paper and that everyone can still take as much groundwater as they want.
Reasons that were given why the laws and regulations do not work include that politicians do
not want to lose votes by introducing unpopular methods, there is no enforcement mechanism to
control the use of groundwater, farmers need groundwater for their livelihood so they will continue
to use groundwater at all cost, there is no awareness amongst farmers and there is a strong farmers’
lobby. Furthermore, the laws and regulations have no social acceptance. Mr. Ramkumar indicated
that no law besides criminal legislation can be enforced strictly unless a majority of people
voluntarily agrees to comply with it. If everyone decides not to comply with the law, which happened
with the Act, it is impossible for any state to enforce it (Ramkumar T.K. pers. com. 2011).
Furthermore, difficulties such as the existence of millions of wells across the country, conditions in
the rural areas, unopposed access to groundwater and the interlinked and often poorly understood
character of the system dependent on groundwater poses a challenge (Singh and Singh, 2002).

4.2.2 The importance of technology
Since the water level has fallen, technology must constantly be modified and upgraded in order to
keep up with the aquifer. The access of and control over water depends on the depth of the water
and the changes in this depth. In the past communal and private open wells were used to get access
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to groundwater. When the water level fell, the water had to be accessed through a borewell. A
borewell was needed to keep up with the race to the bottom of the aquifer. An explanation of
borewells can be found in box six.
Box 6: Borewells
In Tamil Nadu open wells were used from a very earlier stage. There are records that diesel-powered
open wells were already used between 1850 and 1871 in Old Madras. Open wells continued to be
used throughout the decade. During the late 1960s India began her Green Revolution. Small
borewells, tube wells and pumps helped to spread the revolution (Shah, 2009A). The scarcity of
surface water resources, the increasing depth of groundwater and government policies has spread
the use of borewells and tube wells throughout the country (Sakthivadivel, 2007).
A borewell can be used for both domestic and agricultural use, and for industrial purposes. A
borewell is drilled into the earth for retrieving water. They are mostly used in regions with hard rock
or in crystalline rock. In literature the term tube wells is often used. In a tube well the casing pipes
are put up to the bottom of the borewell, which perforation in the pipes in some level. Normally tube
wells are drilled into sand and gravel where the availability of water is much below the ground level
(PSS Borewells, 2009).
Most of the farmers in Chinnambedu invested in their borewells around 1987 and around 2004.
These were the two periods that the water level went down drastically and new technologies were
needed to keep on accessing groundwater. Mr. Kuppusam invested in a borewell in 2005; the water
level was low so he had to get a borewell. According to Mr. Jayamohan it costs around 150.000
rupees to invest in a borewell and 100.000 rupees to acquire the pipes and machines to make the
borewell functioning. The location of the wells was not determined by any agency and the farmers
themselves decided where they placed the well (Jayamohan A.K.N. pers. com. 2011). The wells
therefore are scattered around. Some farmers could invest in a borewell because they had the
money available. For most farmers, for example Mr. Kuppusam, this is not the case and he depends
on the market of money lending. The interaction of state and private moneylenders is vital in the
development of borewells; access to sources of credit is essential for the adoption of the technology.
The farmers that need a loan went to the bank or used private lenders for their investments.
Borewells were heavily subsidised by state government. After independence, support for
groundwater development through subsidies and loans was on the agenda of all state governments
(Shah, 2009A). The subsidy was needed since most of the farmers did not have the capital available
to invest in a well and could not apply for a loan. The access to technology depends on access to
capital for investment. Unequal access to credit is one important factor that results in differences.
The banks only provide credit when a farmer has more than five acres of land. Smaller farmers such
as Mr. Saravanan does not qualify for bank credit and some of them turned to private moneylenders
who charge up to 20% interest on a short term loan. Mr. Saravanan decided not to do this and he
continued his farming without a borewell.
The distribution of land influences the development and the use of groundwater. For farmers
as Mr. Kuppusam and Mr. Jayamohan it became possible to finance their technology and to increase
the productivity. This resulted in escaping from the uncertainties on access to groundwater and to
possibly escape from poverty. The interest of these loans is not high and is some cases there is not
even an interest since political parties have taken them away as part of their election program.
However, the lending of money to create access to technology can result in a long-term debt trap.
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Several studies show that large capitalist farmers are racing ahead of small marginal farmers to
exploit groundwater. The studies show that the “rich” farmers have more capital and hence access to
better technologies, and can extract more groundwater on a more regular basis. According to the
respondents in Chinnambedu this distinction does not exist. There is no great difference between the
agricultural borewells; there are farmers with borewells that have 10 horse power (hp) motors while
others have 15 hp. Agrarian motors with less or more hp are not present and all borewells can go
between 35 and 43 meters. This is nothing compared to the borewells of CMWSSB that have motors
with 50 hp, which means that the rate of extraction is way higher with the wells from CMWSSB.
Questions can be raised if smaller farmers need a borewell. Even small wells, which have five hp
motors, are too large for the farmers that cultivate less than two acres (Shah, 2009A).

4.2.3 Free electricity
In the past oil and diesel engines were used to pump up water. The availability of electricity created
the conditions for a complete transition to electricity-powered groundwater extraction. In the past
the application procedure for an electricity connection was costly and it was often very timeconsuming to get an electricity connection. This changed with the free electricity policies for
agriculture which is explained in box seven.
Box 7: Free electricity for agriculture
Agriculture accounts for 31% of the total power consumption in India. A steady increase in the past
decades is mainly determined by the extraction of groundwater. Some states in India provide 100%
subsidised electricity for agriculture, Tamil Nadu is one of these states. India’s farmers use
subsidised energy worth around 5 billion rupees a year to pump. This has resulted that the
electricity industry is close to bankruptcy (Shah, 2007).
According to Dr. Janakarajan replacements to electricity power especially happened after 1980,
when the price for electricity for agricultural purposes was made completely zero. In 1967 the
government raised the electricity tariff for everyone in the country. Before that time the cost for
electricity was really low, and it had to increase since the costs for electricity agencies were going
up. At that time of changing prices conflicts broke out because people experienced higher
expenditures, which were influencing them greatly (Janakarajan S. pers. com. 2011).
After the conflicts a compromise was made between government representatives and the people to
keep prices low, but at that time a new political party came in which decreased the price to zero. Dr.
Janakarajan indicated that after 1980 no government is willing to change it since the political parties
only think about their vote bank and they will do everything to stay in power. According to Dr.
Janakarajan the policy of free electricity has led to a complete misuse of power (Janakarajan S. pers.
com. 2011).
In several states in India the political leaders have cut the electricity subsidies. Political parties and
international agencies have tried this in Tamil Nadu but this has resulted in protests and strong
opposition by the farmer lobby. Farmers extract groundwater by using free electricity and farmers
will become enraged when changes are proposed to the policy.
Borewells use an extensive amount of electricity to pump up groundwater and when groundwater is
not needed for agriculture, water is extracted for domestic use. During the time of selling
groundwater to CMWSSB, the selling farmers used this electricity for extraction, but this is illegal; the
electricity is supposed to be used strictly for agricultural purposes. Since electricity is subsidised the
farmers that were interviewed do not care how much electricity they use, and there is little incentive
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to adopt water-saving techniques. This creates a vicious circle of water and energy consumption. The
use of free electricity puts a stress on the providers of electricity, and on the electricity users. When
one of the power cuts is occurring groundwater cannot be extracted and cultivation cannot take
place. For farmers the free electricity saves money and it makes groundwater extraction more
feasible. Free electricity made it possible for smaller farmers to get access to more groundwater,
since the variable costs of pumping do not exist and borewell owners continue to use the electricity
to pump up groundwater.

4.2.4 Distance to a well
Water purchased from privately owned wells is the primary means of access to groundwater for
about 40% of farmers in Chinnambedu. Farmers as Mr. Saravanan do not have an own borewell and
depend on others for their groundwater. There are a small number of well owners that use the water
from their borewell to sell to other farmers. These well owners use about half of their water to
irrigate others’ fields. Mr. Kuppusam indicated that he sells groundwater to 10 other farmers
(Kuppusam pers. com. 2011).
In Chinnambedu the water sale is based on cost price. According to the private well owners
they have around 20 rupees costs per hour when they use their private well so this is the amount
that the water purchasers pay for their water. Since the electricity is for free, there are no variable
costs involved. The costs are only based on overhead costs such as installation costs and
maintenance. Agrawal (1999) showed that water selling in India is often based on sharecropping
where the seller collects a water payment in the form of a share of the harvest (Agrawal, 1999). In
Chinnambedu this does not occur; selling farmers base it on cost price.
The selling and buying farmers have no contract with each other and settle the transaction
on oral agreement. Farmers as Mr. Kuppusam sell their water to the neighbouring farmers and
transport the water by trailer and other vehicles. The selling farmers do not have access to good
transportation vehicles and cannot transport the water over large distances. According to Mr.
Kuppusam the water market is limited to localised water selling to mostly adjacent farmers and is not
based on social relations or caste. The water selling market is in some cases based on family
relations, since several of the families own land close to each other. Various landowners divided their
land between their sons and sons-in-law. Some of these landowners decided to take up a well. They
share the water with their brothers and brothers-in-law that live next to them. For example the
brother of Mr. Jayamohan is a farmer so Mr. Jayamohan shares his water with his brother.
According to the buying farmers, the buying of groundwater has the advantage that they can get
groundwater on demand. With the tank system the farmers had to adapt to a system, and they could
not determine when they would get water. With groundwater sale this is possible, which leads to
growing crop intensity and greater efficiency in water use. However, the buying of groundwater
leads to dependency on the selling farmers. When there is scarcity, for example during the drought
between 2002 and 2004, the farmers without a borewell hardly received any water. Farmers with a
borewell first irrigated their own land and only used the extra groundwater that they extracted for
selling to other farmers. Mr. Jayamohan indicated that he cultivated less land and that he could not
provide enough water for the farmers that were normally buying from him (Jayamohan A.K.N. pers.
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com. 2011). The marginal farmers were the first group to be cut off. Farmers as Mr. Saravanan are
the first which are affected by a low amount of groundwater.

4.3 Implications for livelihood
Agriculture in Chinnambedu depends on groundwater. To get access to groundwater investment in a
borewell was necessary and therefore a loan was needed. With the declining income from
agricultural it becomes increasingly difficult to pay back this loan. Many of the interviewed farmers in
Chinnambedu are in debt and they find it difficult to generate enough money to pay the loan back.
Four farmers in Chinnambedu committed suicide between 2002 and 2004. This happens all over
India which is discussed in box eight. In Chinnambedu the reason for the suicides were that, as the
debts increased, the financial stress was unbeatable. Since the level went down, investment in a
borewell became necessary. These farmers did not have the financial capabilities and they took up a
loan from the bank or from a private lender. A crop failure, unexpected health expense or the
marriage of a daughter became terrifying for the livelihood and they were not able to pay back the
loan. Such stresses pushed them in a corner where suicide was the only option. After the suicide, the
widow is burdened with the responsibility of the sole breadwinner. The land of these four farmers
was confiscated due to inability to pay back the high interest loans.
Box 8: Suicides by farmers
Government reports tried to deny many of the farmer suicides but other reports and articles in
newspapers showed the volume of the problem. In the five years from 1997 to 2001, there were
78.737 suicides by farmers recorded in the country and the number increased after 2001 (The Hindu,
2007).
It is difficult to determine if the changes in agriculture are the reason for the suicides; it can for
example have a family related background. Many researchers show that debt is the reason for the
suicides but according to a report by Prof. Natarajan and Mr. Kollolikar the rise of farmers’ suicides is
mainly due to non-availability of water. This can lead into a debt trap due to crop failures. Every year,
hundreds of farmers commit suicides, unable to deal with the devastating effects of water shortages
on their crop production (India Water Review, 2011)
The interviewed farmers in Chinnambedu indicated that they are not in such desperation anymore.
The land price has increased which made farmers more positive about the future. There are farmers
in Chinnambedu that quit but most of them continue, even though there is hardly any margin and
many of them are in debt. The reasons that the interviewed farmers give why they continue include
that they only know agriculture, they are uneducated and they do not want labour jobs. However,
the changes in groundwater and agriculture are experienced differently by different people. Three
farmers will be used as an example. The perspective for labourers will also be highlighted.
Village president Mr. Jayamohan
Mr. Jayamohan is one of the larger farmers and he is able to benefit from the processes that are
taking place. His profit with agriculture is still minimal. He is able to grow some fruits, paddy and
pulses where he makes some profit on. He hardly earns any money with farming but he has 10 acres
of land to sell in the future. He also has some other jobs, as for example tank leader and village
president, and he is able to sell groundwater to farmers without a borewell. This price is based on
cost price but this means that he can do maintenance on the borewell. Furthermore, he has a tractor
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that he loans out. He can generally make more profit with agriculture since he has less variable cost
and other incomes.
Mr. Jayamohan wants to stay in agriculture until the price of his land is the right price.
Especially the price of the land near the road is booming. Mr. Jayamohan has land more inland but
since he has 10 acres of land he can still make a good profit. The land price for his land has increased
manifold in recent years. The price is around 400.000 to 500.000 rupees for one acre while 10 years
ago it was 80.000 rupees for one acre. He however believes that the booming land price mainly has
negative aspects. In the past he was able to buy more land and he could grow. He enjoys his life in
agriculture and he wants to increase his land. With the booming land price the agricultural land is
converted into industrial land or the land is used for housing plots. It is for him impossible to buy new
land. He will sell his land and will keep one part to live on. The money from the land sale and other
income will be used to pay back the loan on the borewell and he will send his children to university.
The money that is left will provide him with a peaceful life.
Small-scale farmer Mr. Kuppusam
Mr. Kuppusam has less land and no other income that can make up for the little income he gets from
agriculture. He pointed out that last year he only got 2000 rupees profit out of one acre. The
increasing costs and low margin for his products lead to a very low income. He has one labourer and
all his six sons work on the farm. He and his six sons have to work very hard for the little money they
receive. He indicated when the climate conditions are bad or the groundwater level is not good he
will make even less money. He makes some money with direct sales to tourists that come for the
temples and visit the shops. The margin for the products is higher than on the market.
When the groundwater level changed he had to close down his borewell and he had to invest
in a new one. He got all the money from the bank; this was a total of 250.000 rupees. He invested in
the borewell because he wanted to stay in agriculture and he did not want to depend on others. He
depended on others in the past and when there was no water he had to look for other jobs. Today it
is impossible for him to pay back the loan so he expects that the bank will come to him. He has no
idea what they will do but he believes that has to sell his land to pay back the loan.
Some of the land from Mr. Kuppusam is close to the road which will give him some good
profit in the future. The land near the road can be sold for 1.000.000 rupees for one acre while 10
years ago it was only worth 100.000 rupees for one acre. He will have money available when he sells
his land but this money is not everlasting. The money from the sale will first be used to pay back the
bank. His children are not attending too much school at this moment. Mr. Kuppusam wants to give
his children a good education but if this is possible with the money from the land sale is
questionable. Not much money will be left and Mr. Kuppusam will need money to survive.
Farmer without a borewell Mr. Saravanan
Mr. Saravanan does not have a borewell and depends on others. He normally gets groundwater for
20 rupees an hour. The difficulties in agriculture result in a very low margin for his business. He did
not invest in a borewell and does not experience the financial burden of the loan. His son helps him
with the farm land but his son also has a job in Chennai. Between 2002 and 2004 there was a drought
in the area. Some borewells went dry during the drought and most farmers could only cultivate a
small piece of land. Mr. Saravanan could not access any water so he took up a job in an industry and
50

Master Thesis Report

went back to farming after the drought. The decline in groundwater is especially felt by him; he is the
first that is cut on and he has to find employment as construction labourers or other unskilled work.
Mr. Saravanan owns a small piece of land in a place which is not attractive to sell. This land is
more interior and not suitable for domestic or industrial use. The price of this land will not increase
that much, he cannot benefit that much from the urbanisation processes and he will suffer to survive
in the future. When agriculture disappears Mr. Saravanan will get a little money for land and he will
probably take up other job in Chennai or in an industry in the area. He hardly has any education and
cannot take up well-paid jobs. He will depend on his son who earns money with a job in the city.
Agricultural labourers
There are agricultural labourers that can benefit from urbanisation. These are mostly younger male
labourers that move to the city or to take up a job in an industry near Chinnambedu. They mostly get
jobs in factories of construction where they earn up to 500 rupees a day instead of the 100 to 350
rupees in agriculture. Even though the salary that labourers earn in “urban jobs” is more than in
agriculture, the move to the city is not always positive. Chennai provides them with some jobs but
also with difficulties that exist in an urban environment. Although there are several respondents that
claim that there is a shortage of workers, Chennai city still has an official unemployment rate of
around 10%. When labourers are unemployed they are unable to meet financial obligations. In the
city there are no social relations to depend on which will increase changes of illness and mental
stress. Even if labourers find a job in the city there is a chance that that end up in a slum. Around 25%
of the population in Chennai lives in slums (Chandramouli, 2003) and this population generally
consist of people that are unemployed or have an unskilled job (Chandramouli, 2003).
For the older agricultural labourers the move to the city is not an option. They are confined
to their villages and they are not able to get a new job in the city. They continue to work as an
agricultural labourer and they receive some money from the NGERA scheme. It is expected that in a
period of agrarian suffering they are to be the worst hit. They are landless and not able to benefit
from the increasing land price. In the future, when there will be no agriculture, there are no jobs
anymore. They have to move away to find employment in agriculture or in other businesses. It is
difficult for older labourers to find other jobs since they have been working in agriculture all their life,
they are uneducated and companies are not interested in older labourers with no experience.
Future perspective
The interviewed farmers in Chinnambedu do not know what the future will bring. They want to stay
in agriculture, but since they are making a loss with agriculture or are only making little money they
do not have many options. Most of the farmers indicated that when they sell they want to retain a
portion of land to live on; the agrarian land will be sold. They want to stay in the village and continue
to live in their house. Almost all interviewed farmers are living their whole life in the village and they
are committed to the quiet rural life in Chinnambedu. They expect that the city will take over and
they fear that they have to move in the future. Agriculture will disappear since all farmers that were
interviewed will quit in the future. They indicated that all the other farmers in the village and
adjacent villages will stop which means that agriculture will disappear in this part of Tamil Nadu.
The interviewed farmers fear a new drought and more degradation of groundwater quantity
and quality. They have no money available to cope with a new drought or to invest in better
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technologies. Most of the farmers already have a loan so it is not possible to get a second one.
Farmers are aware how salinity has caused problems in other villages and they are afraid that it will
reach Chinnambedu. When any of these things will happen, the selling of land is the only option.
The interviewed farmers are aware that hardly any money can be made with agriculture and
that urban jobs provide more opportunities for their children. They believe that their children do not
want to do farming anymore and that the mentality of the next generation is different. The children
do not want to do hard work and rather take up an urban job behind a desk. The children of the
farmers are expected to support their parents after they graduate from university. In almost all
Indian families it is common that the son will live with the parents and the daughter-in-law moves in.
The older agricultural labourers fear for the future since they realise that there is no agriculture
future in the area. They experience higher living costs from higher prices for food, fuel and water.
The degradation of the quality and quantity does not only have an influence on the water use in
farming but also upsets the domestic use. The people depend mainly on groundwater from
agricultural wells, but also from domestic wells and hand pumps. In Chinnambedu there are 52
domestic wells and 36 other wells such as hand pumps (PWD, 2004). These wells are under stress
with the changes in groundwater. Mr. Dattatri, a retired government official, indicated that the water
is way scarcer in villages in peri-urban areas than in Chennai. The villages depend on small local water
provision bodies that do not have much expertise in the water supply system. The TWAD board is
responsible for places outside Chennai, but the responsibility is shifted to the local water bodies. The
standards that the TWAD board uses are lower compared to the city and the maximum water supply
is 30 litres a day per person (Dattatri G. pers. com. 2011). This creates a wide gap between peri-urban
areas and the city. People in Chinnambedu access their own water through groundwater. When this
groundwater disappears or the quality is changing the people will lose their connection to water.

4.4 Concluding the chapter
Chinnambedu has not changed that much in recent year; it has kept its rural traditions and continues
to depend on agriculture. Chinnambedu started to depend increasingly on groundwater so the
changes in the groundwater regime are vital for agriculture in the village. According to respondents
the level was 15 metres in 1970. This has changed to about 20 metres in 2000 and to about 25
metres today. Data from the government agency SGSRDC from a well which is located on the right
side of the road from Chinnambedu shows that the level was 24 metres in 2010. Government
organisations IWS and CGWB also show a worrying picture. Data on a well a little further from
Chinnambedu gives a complete different picture and demonstrates hardly any changes. Government
officials also claim that the changes are not so severe. It is impossible to determine who is right;
there is no concrete data and a lot of the data is kept secret. The different respondents also point at
each other and there is mistrust of the information. This creates a knowledge gap and a lot of doubt.
The traditional system of tanks is changing as well. In the past agriculture depended mostly
on tanks irrigation but siltation, encroachment and neglect of maintenance by both state
government and community have resulted in degradation of the tanks. The changes have made
groundwater the most important source for agriculture and have resulted in neglect by the
community in the maintenance of tanks. When the groundwater level was changing several farmers
invested in a borewell. The borewell was needed to win the race towards groundwater. Only a few
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farmers could invest in a borewell directly. The other depended on a loan from the bank, only the
farmers with more than five acres could get a loan. Borewells created constant access to the vital
resource but the loan that was taken up resulted in a debt trap. Four farmers committed suicide
because they had debts and agriculture could not make up for the losses. Farmers without a borewell
depend on farmers with a borewell. This is mostly determined by place since farmers with a borewell
sell their water to their neighbours. Farmers without a borewell did not have to make the investment
in a borewell and did not have to take up loans but they lost direct access to groundwater. During
scarcity they are the first that are cut off and they have to look for other jobs since they cannot do
farming anymore.
Today, farmers are more positive about the future since the land price has increased manifold. Many
of the farmers can sell their land and can live a comfortable life. Younger labourers are also
benefiting from urbanisation; they can take up a better job in the city. However, smaller farmers with
land which is not suitable for urban use fear for the future when they have to quit farming and
become a labourer. They have to make a choice between depending on groundwater for agriculture
or becoming a labourer. Older labourers are the worst hit; agriculture is disappearing and they have
to move away to find other employment. However, this is all a future scenario; at this moment
Chinnambedu is still agricultural based and depends on groundwater for its survival. The village is
situated in an area which is developing fast but Chinnambedu is keeping its rural traditions. The
urbanisation will change the village but this can accelerate if the groundwater quantity changes. If
this happens farmers lose access to groundwater since investing in a new borewell is for most
farmers impossible. Farmers can sell their land but the village continues to depend on groundwater
for domestic use. When groundwater cannot be used anymore, the water will be more expensive
which will have huge consequences for many people in the village.
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5

Thamaraipakkam

A female shop owner is resting in her small shop after a long today of work. In the shop she sells
sweets, soft drinks and cigarettes. Some of the villagers visit her shop but since her shop is outside
the centre of Thamaraipakkam the villagers prefer to go to one of other shops. The shop owner
depends on the truck drivers and chauffeurs that drive on State Highway 114 which is rattling
straight to the village. This road and a part of the village can be seen on photo number three. The
road is close to National Highway number five, which connects major cities Chennai and Calcutta.
This makes Thamaraipakkam easy accessible to Chennai and the highway provides good business for
shop owners. The husband of the shop owner was in the past a labourer on one of the farms. In the
past Thamaraipakkam depended fully on agriculture and the income of the shop owner was
determined by farming. However, the village has changed radically and today 80% of the farmers
quit. The husband of the shop owner took up a labour job in one of the factories in the area. Much of
the agricultural land has been transformed into housing plots or is in the stage of future
development. In photo four some of this land can be seen; the land is divided in segments that will
be used for future housing.

Photo 3: State Highway 114 in Thamaraipakkam

Photo 4: Land for future housing plots

In Thamaraipakkam mostly paddy and groundnut is cultivated. The farmers that were interviewed
grow fewer crops these days than in the past. Water scarcity is reducing yields and the ground is
affected by pollution which results in less cultivation. During the drought some of the farmers had to
abandon paddy and shifted to other crops. Other crops such as banana’s, mangos and pulses are also
grown. The farmers decide for themselves which crop they cultivate. In 2001 the total irrigated area
was 886 acres (Census, 2001B). According to respondents the total irrigated area has changed
drastically. In 2004 the total irrigated area was 749 (PWD, 2004) and according to farmers the
number has decreased to around 250 acres today. The reasons for these changes are the vast
increasing land price, industries and housing investors that are buying land and the decreasing
income of farming. In 2001 there were 359 cultivators which have decreased to about 63 today. Mr.
Kothanan is one of the farmers that quit. In the past Mr. Kothanan had around three acres but when
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the water level went down he could not invest in a borewell and he decided to sell his land. Today he
works as an agricultural labourer. One of the few farmers that is left in Thamaraiapakkam is Mr.
Ramzes. He is one of the largest farmers and is waiting for the right price before he sells his land. Mr.
Ramzes has a borewell and was selling groundwater between 2002 and 2004. This selling had
implications for others; especially for farmers without a borewell. Today there are only a handful of
farmers left without a borewell; one of them is Mr. Sakar. When there was a water scarcity he had to
look for another job and still today he has to find a labour job when there is not enough water
available. Today, Thamaraipakkam has around 5000 inhabitants which live in 13 hamlets which each
have 10, 15 to 20 houses. The population numbers have not changed that much but the migration is
predominant; this is explained in box nine.
Box 9: Migration in Thamaraipakkam
Migration is happening in different ways; the migration is both seasonal and perennial. Seasonal
migration is mostly happening because of a lack of groundwater. Several farmers without a borewell
had to quit agriculture for a while and found employment during off-season in city limits as
construction labourers or other unskilled labourers. Moreover, there is a strong growth of perennial
migration. There is a growth in industries, which attracts labourers to get a job which gives
continuous opportunities and which provides a better salary. Labourers not only migrate but also
find work near Thamaraipakkam. According to village officer Mr. Kaliselam around 10% of the
population goes to Chennai to work every day and he expects that this number will increase. There
are many farmers that give up agriculture; some of them are staying on the small piece of land that
is not sold while others move to the city to seek better opportunities. Some of the farmers have
moved or are planning to move to areas further from the city to continue farming. This number is
small since almost all of them are fully aware that agriculture is not a profitable business.
There is also migration to Thamaraipakkam. This is happening as urban-rural migration and
migration from other rural areas. The proximity to Chennai city and the booming of new industries
in the area have encouraged the real estate developers to purchase land. People are moving from
urban areas because of the lack of housing facilities in the urban areas, pollution in the urban areas
and the growing number of companies that are settling in the area. Another reason is the
accessibility of the village. Thamaraipakkam is situated next to the state highway and it has good
public transportation connections. This is one of the reasons for the rural-rural migration. People
from other rural areas move to Thamaraipakkam because they work in Chennai or they work in one
of the industries nearby. The migration is influencing the social relationships heavily. In the past the
people were aware who was living in the village and what their background was. According to the
people now they have no idea who the new citizens are and what they do. The new citizens have no
awareness of the past and present situation of the village.
This chapter will describe what the influence of groundwater extraction is on Thamaraipakkam. The
chapter starts with the groundwater changes that have occurred and will highlight the influence on
the traditional irrigation and on recharge. Section 6.2 provides on analysis on how the essential
water source is accessed. Finally, in 6.3 the implications for livelihood will be given.

5.1 Groundwater changes in the village
Agriculture in Thamaraipakkam depends fully on groundwater and cultivation is very vulnerable to
changes in the quantity and quality of groundwater. Farmers use rainfall for cultivation but this is
only for a short period during the monsoon. The river Kosathalaiyar flows next to Thamaraipakkam
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but this river is dry during most of the year. In the past the river was an important source for
irrigation but this has changed.

5.1.1 Changes in the quantity
The groundwater level in Thamaraipakkam has gone down throughout the decades. According to
several respondents in Thamaraipakkam the groundwater level was at six meters around 25 years
ago and that this has changed to 30 meters today. The respondents indicated that the changes
especially happened between 1985 and 1990 and between 2002 and 2004. A hydrologist from
CMWSSB stated that the level has declined but not by so much as the citizens of Thamaraipakkam
specified. CMWSSB are operating wells in Thamaraipakkam and do tests on these wells. There is data
available on this well but the hydrologist did not want to share this information. Government data
that can be used is the information from SGSRDC on the well in the village Pakkam which is eight
kilometres south of Thamaraipakkam. This data can be found in table six.
Table 6: Groundwater level in meters in Pakkam, Tamil Nadu
2001 2002 2003 2004 2005 2006 2007 2008

2009

2010

January

7,65

3,29

5,74

8,05

8,37

2,20

3,24

1,08

2,01

2,91

February

8,00

4,30

3,04

8,13

8,42

3,00

3,50

1,64

2,32

4,11

March

8,70

5,10

6,55

8,48

8,62

3,75

5,28

2,39

2,93

4,19

April

7,99

6,15

6,55

8,69

9,34

4,85

5,90

2,21

4,21

5,47

May

8,09

5,44

7,31

8,59

9,45

4,87

5,33

3,95

4,52

5,75

June

9,01

6,14

7,64

7,44

9,55

5,32

6,01

4,69

5,05

5,88

July

9,30

6,81

8,17

8,66 DRY

6,00

6,17

4,88

5,49

5,70

August

9,35

6,91

8,29

8,72 DRY

6,36

5,97

4,75

5,62

5,24

September

8,68

7,96

8,42 DRY

DRY

6,47

5,52

4,58

6,13

3,02

October

7,40

7,80

8,16 DRY

DRY

6,06

5,19

4,09

6,09

1,85

November

5,14

6,52

8,11

8,67

6,85

5,00

4,41

2,93

6,09

1,61

December

7,65

5,90

8,22

8,26

3,62

2,38

1,60

0,76

6,09

0,63

Source: State Ground and Surface Water Resources Data Centre, 2011
The numbers are, as in Chinnambedu, very positive. The numbers show that the well was dry during
certain moments in 2004 and 2005 but also that the level at the end of 2010 is almost back to the
normal level. This does not correspond with the information that is given by respondents in the
village and by the government officials. Just as in Chinnambedu, the CGWB and IWS, give a more
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disturbing picture. CGWB marks the area where Thamaraipakkam is located as overexploited (CGWB,
2011). According to the IWS the Ellaparum block, where Thamaraipakkam is situated in, is classified
as overexploited. This means that groundwater development is more than 100% of the annual
recharge (IWS, 2007).
As mentioned in chapter four it is difficult to determine how accurate these numbers are and
if the measurements are completely objective. Another thing that should be mentioned is that the
numbers of the SGSRDC are based on another village and of the CGWB on a complete area. The data
from SGSRDC shows some changes but it is highly questionable if the data is correct. All respondents
in Thamaraipakkam indicated that the level has changed greatly and that the influences of the
changes are very visible. Government organisations as the CGWB and the IWS also give a more
worrying picture. Even a hydrologist from CMWSSB believes that the level has changed greatly. It can
be said that the level of groundwater has gone down, it is only impossible to say to which extent.
Blaming CMWSSB
Almost all respondents blame the extraction by CMWSSB near the river for the changing quantity.
Thamaraipakkam was one of the locations were CMWSSB had a number of wells. According to all
respondents the changing quantity especially happened between 1985 and 1990 when CMWSSB was
extracting most groundwater. According to several farmers CMWSSB informed them that
groundwater from Thamaraipakkam would be used for drinking water only. In the past groundwater
was transported to the city but the water was also used for industries.
In the initial stage of extraction numerous farmers believed that it was good that
groundwater was taken and transported to the city. The farmers supported this because they wanted
to help the city solving the scarcity of water. In a later stage the farmers found out that much of the
groundwater was not transported to the city but that it was used for industrial purposes. Several
farmers did not believe that this was fair and they were very upset about this state of affairs. The
farmers that were interviewed believed that CMWSSB only cared about its own financial situations
and a complete misuse of groundwater was taking place.
There are respondents that believe that CMWSSB is not extracting groundwater anymore but
a hydrologist from CMWSSB indicated that they are still extracting groundwater in Thamaraipakkam.
They are pumping next to the river in Thamaraipakkam for long periods a day. Today all groundwater
that is extracted by CMWSSB in Thamaraipakkam is transported through a pipeline to the Chennai
Petrol Company. The unawareness of the extraction by CMWSSB that is still happening today and the
unawareness that the water is used for industries illustrate the knowledge gap that was mentioned
earlier in chapter four.
Blaming farmers
The hydrologist from CMWSSB blames agricultural wells for the changes in the groundwater level.
The hydrologist said that the uncontrolled use of groundwater for agriculture through a huge number
of wells leads to the overexploitation of groundwater. It is impossible to determine how much
groundwater farmers actually extract. Farmers decide for themselves when they use groundwater
and how much they use. There is no agreement how much groundwater can be used and there is no
specific time period in which the agricultural wells are used; the farmers in Thamaraipakkam extract
and use groundwater throughout the year.
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In Thamaraipakkam there were farmers who were selling groundwater to CMWSSB. The
adverts that were placed by CMWSSB were well known and almost all farmers with a borewell
applied for the selling of groundwater. They decided to be involved in this business because it
provided a reliable income and CMWSSB paid more than the farmers without a borewell. CMWSSB
gave them 27 rupees an hour; this was considered by the CMWSSB as compensation for not raising
crop. One farmer indicated that he could make up to 25.000 rupees a month which is way more than
could be earned with agriculture. He said that it was a great opportunity for them and that it was the
period where he made most money during all his life. Furthermore, farmers without a borewell buy
groundwater on an irregular basis while CMWSSB was buying groundwater for 18 hours a day for a
longer period of time. CMWSSB supported some upgrades on wells and the agricultural wells were
connected to the CMWSSB water system.
Only a specific number were chosen to sell to CMWSSB. These farmers stayed next to the
road and had the technologies available that made 24 hours extraction possible. Selling farmers
already used to belong to the best-off cultivators. Even though the money from CWMWSSB was a
compensation for not raising crops the selling farmers were still cultivating. They were using
groundwater during the other six hours for cultivation.
Who is responsible?
As discussed in the previous chapter it is impossible to prove if agricultural wells, selling farmers or
CMWSSB are responsible for groundwater depletion. In Thamaraipakkam there is contestation
between who is accountable for the changes in the water quantity. There are some indicators that
problems emerged with groundwater selling and extraction by CMWSSB. CMWSSSB extracted for a
longer period of time but all respondents indicated that especially between 1985 and 1990 the level
went down. This is the period where CMWSSB was taking most groundwater. The consultant group
Scott Wilson Piésold (2006) showed that maximum-recorded extraction from all the six well fields put
together was 125 MLD in 1987 while in the other years between 1985 and 1990 there was heavy
pumping by CMWSSB in Thamaraipakkam (Scott Wilson Piésold, 2006).
According to Scott Wilson Piésold (2006) the selling business caused a local drawdown which
had an impact on adjacent farmers. One of the reasons for this was that with paddy growing 50% of
the water goes back into the aquifer. Agricultural wells extract around six litres a second which
means that around three litre goes back into the ground when paddy is grown. The water that is sold
to CWMSSB disappears completely and does not go back into the aquifer. Another thing that was
happening was that the selling farmers were using the borewell for 24 hours a day. They were
extracting groundwater for selling for 18 hours and used the remaining six hours for their own
irrigation. During this period the selling farmers used twice as much groundwater as during normal
use (Scott Wilson Piésold, 2006).
The number of borewell did increase during some period but in the last five years a huge
number of farmers quit and less groundwater is taken from agricultural wells. CMWSSB is still
extracting groundwater but not to large extent anymore. The groundwater level has not changed
that much in recent years but when Chennai needs groundwater CMWSSB can go back to large-scale
groundwater extraction which can affect the level.
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5.1.2 Changes in the quality
The term quality describes the physical, chemical and biological characteristics of water. The quality
of groundwater varies from place to place depending upon the climatic conditions, rainfall,
topography etc. Apart from these natural factors, human activities like improper disposal of domestic
and industrial waste, agricultural activities, and lack of adequate drainage facilities contribute to
disturbing the quality of groundwater (IWS, 2007).
The quality of groundwater is in decline all over India, this is especially the case in urban
areas where large volumes of waste are concentrated and discharged into small areas (Rao et al.,
2004, cited in Loganatha et al., 2011). The chemical alteration of groundwater depends on several
factors, such as interaction with solid phases, residence time of groundwater, seepage of polluted
river water, mixing of groundwater with saline water and anthropogenic impacts (Giridharan et al.,
2007). During last decade, it is observed that groundwater pollution has drastically increased due to
human activities. Consequently, a number of waterborne diseases have increased. Contaminated
drinking water is believed to be the cause of various diseases which is on rise during summer. Most
patients from certain parts of Chennai are admitted to the city's government hospital with the
symptoms of diarrhoea and vomiting especially during summer or in rainy seasons (Loganatha et al.,
2011). Farmers are also subject to the degradation of the quality of groundwater; when groundwater
is degraded it becomes less suitable or even completely improper for cultivation. Groundwater is the
only source that farmers use in Thamaraipakkam which means that farmers have to quit if the water
quality is degraded.
It is very difficult for water users to be sure of the water quality. Mr. Natesan indicated that the
monitoring of water quality is disorganised, the quality of groundwater depends on specific sides and
differs greatly between areas (Natesan S. pers. com. 2011). The water is mostly only checked by the
person who extracts groundwater and by the one who consumes. In the case of agricultural use of
groundwater it is often the same person who extracts and consumes.
The testing of groundwater quality by government agencies is lacking. The Central Pollution
Control Board together with the state level Pollution Control Boards has the responsibility to
determine pollution control norms and to monitor and enforce the norms. However, the Pollution
Control Boards fail to enforce the pollution control laws enacted by the central and state
governments. They are lacking financial resources to invest in waste treatment facilities (Ballabh,
2003). The Municipal boards claim to conduct regular tests of water supply but the results of these
tests are generally not made public (McKenzie and Ray, 2009). The only specific information which is
available is the data from SGSRDC. A well in Pakkam, which is eight kilometres south of
Thamaraipakkam, gives the quality of groundwater near Thamaraipakkam.

59

Master Thesis Report

Table 7: Water quality in different parameters in Pakkam, Tamil Nadu

July 2001

TDS NO3
1167
5

Ca Mg
32
73

Na K
299 14

Cl SO4 CO3 HCO3
319 173
0
470

F pH
1
8

EC
TH
1800 380

July 2002

1265

2

108

17

322 22

440

240

0

214

0

8

2100 340

July 2003

1353

4

112

49

327 27

411

115

90

409

1

8

2290 480

July 2004

1607

11

144

41

373 25

404

269

0

604

0

7

2480 530

July 2005

1798

4

144

39

442 22

454

408

0

543

8

2700 520

July 2007

1381

5

36

88

345 23

447

216

12

384

1

9

2620 450

August 2008

1528

1

148

58

322

5

454

360

0

354

1

8

2490 610

July 2009

1662

1

172

54

345

4

475

470

0

275

2

8

2620 650

July 2010

1421

1

144

58

299

5

510

218

0

366

1

8

2530 600

Source: State Ground and Surface Water Resources Data Centre, 2011
The chemical parameters like TDS, chloride (CI), fluoride (F) and nitrate (NO3) are the main elements
defining the quality of ground water in unconfined aquifers (Gov 2009). In India, water quality
standards are set by the Bureau of Indian Standards (BIS) which gives the desirable limit for different
parameters. There are many debates on these standards and they are higher than standards used in
other countries.
For chloride a desirable limit of 250 mg/l in drinking water is given. The data from the well in
Pakkam explains that the number has increased to 510. Groundwater which has a concentration of
chloride of more than 1000 mg /l is completely not suitable for drinking purposes (Gov, 2009). In the
last 10 years the number has increased but is not yet near the 1000 limit. Chlorides can result from
road salts, domestic use or water softening but since it is an element which is found in common salts
the main reason is most likely seawater intrusion (IWS, 2007).
For fluoride (F) the desirable upper limit set by BIS is 1 mg/1. Water having fluoride
concentration of more than 1.5 mg/1 are not suitable for drinking purposes (Gov, 2009). Florides are
naturally found in water but are more apparent in groundwater near the sea. In 2010 the desirable
upper limit was reached while in 2009 the level was too high for drinking. For nitrate (NO3) the
number set up by BIS is 45 mg/l. This number is not reached; in this well the level of NO3 has been
low in the last years. Nitrate is determined by leachate of septic tanks and fertilisers (IWS, 2007).
The numbers do not show an alarming number and also no growing quality degradation in recent
years. The respondents indicated that the change is larger than the data that is given by SGSRDC and
the water quality change is seriously affecting the water. The respondents in Thamaraipakkam base
their belief on the groundwater quality on their own experience and not on quality tests that are
done. They do not trust these tests and base their knowledge on the information they receive from
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others. The quality issue is often discussed with other farmers from Thamaraipakkam and from other
villages. The respondents have lived in the village all their life and know the people in the villages and
surrounding villages very well.
Seawater intrusion
The main quality concern in the area is seawater intrusion. Groundwater with a high TDS value is not
suitable for irrigation and drinking. An explanation on the phenomenon can be found in box 10.
Box 10: Seawater intrusion
Groundwater withdrawal reduces the hydrostatic pressure. When this happens near an ocean, as the
case is in the A-K basin, the salt water from the ocean is pulled into the fresh water aquifer. The
consequence is that the aquifer becomes contaminated with salt water (PWD, 2009).
There are debates if groundwater extraction is the cause of the seawater intrusion. According to
Metha (2005) the natural concentration of salts in groundwater depends on human interference but
also on the interplay of meteorological, geological and topographical conditions (Metah, 2005). One
of the respondents said that because there is a gravitational force there will be seawater intrusion
when the water level is going down. Shah (2007) says that groundwater development has resulted in
seawater intrusion in many coastal areas (Shah, 2007). What can be concluded is that different
factors are important but that the most important aspect is human interference through
groundwater extraction. Groundwater pollution is dangerous and expensive; dangerous because it
takes many years to show its full impact in the quality of water pumped from deep wells; expensive
because, by the time it is detected, the cost of remediation of polluted aquifers becomes extremely
high. Indeed, restoration to drinking water standards is often practically impossible (Metha, 2005).
As salinity increases, traditional crops do not grow or have very low productivity. When the salinity
level is severe only highly tolerant plants can be grown and water logging is common (IWS, 2007). In
villages closer to the coast the salinity is already more severe. In for example the small village
Orakadu groundwater has turned saline and is not suitable for farming anymore. The few farmers
that are left can only cultivate during the monsoon and take up a labour job during the rest of the
year. Some of the farmers in Orakadu were unaware of the salinity of groundwater and used the
water for their cultivation. The land was ruined and the cultivation for one period completely failed.
The phenomenon of seawater intrusion in the A-K basin was first studied by the PWD in collaboration
with the United Nations Development Project (UNDP) in 1966 – 1969. At that time the seawater was
determined at about three km from the coast. In 1983 CMWSSB collaborated with the UNDP and
observed that the seawater was moving further west and was at about eight km from the coast
(CGWB, 2011). According to the data by the SGSRDC the TDS level near Thamaraipakkam is still good
but several respondents claim that seawater intrusion has now advanced to 25 kilometres.
Thamaraipakkam is around 30 kilometres from the coast and that the seawater intrusion is increasing
fast. Several respondents claim that groundwater is affected by seawater and if nothing is done
against it the seawater will continue to intrude. Thamaraipakkam is situated in the so-called
transition zone. In this zone the dynamics are maintained between areas fresh-water and seawater.
According to a government report this zone will experience more intrusions or seawater. The
concentration of the TDS will increase gradually (PWD, 2009).
The seawater intrusion has not reached Thamaraipakkam yet but some influences are
already seen. According to some respondents the taste of the water has changed. Some people are
still drinking groundwater but they indicated that that the difference with 10 years ago is huge. They
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are many villagers that depend on bottled water. Several respondents predict that all groundwater in
Thamaraipakkam will be saline in five to 10 years if nothing is done against seawater intrusion. This
will be destructive for farming. Some prevention of seawater intrusion has taken place in the A-K
basin. A scheme with injection of fresh water through a battery of recharge wells was taking up.
According to several respondents the scheme is not working and the seawater is still intruding
further. Constraints for the success of the scheme are that it needs a huge amount of water, the
costs are very high and there is not much support from all the government agencies.
Who is responsible?
It is difficult to determine who is responsible for groundwater quality degradation since the changes
in groundwater quality occurs through domestic, agricultural and industrial pollution. For example;
not everybody has a proper sewer system. The wastewater from these households is released into
the environment without any treatment. During observations it was also seen that solid waste was
dumped. Farmers are also responsible for the degrading quality of groundwater. The reason that
farmers have managed to increase their food production in recent year is mainly to the increased use
of fertilisers. The fertiliser substances are contaminating and polluting groundwater. There are hardly
any farmers that are using more environmentally friendly ways of farming because they are not
available and because several farmers believe that they cannot grow their crops without fertilisers
and pesticides. The pesticides and chemically mixed water from the fields are thrown into the water
bodies without any pre-treatment.
Farmers blame the large-scale extraction by CMWSSB as the cause of seawater intrusion.
Government itself is also taking responsibility; in several government reports it is stated that
CMWSSB is responsible or partly responsible for seawater intrusion. A district report by the Ministry
of Water Resources describes that “the heavy pumping of groundwater for drinking water supply to
Chennai city has been primarily responsible for the reversal of hydraulic gradient and consequent
saline water intrusion” (Gov, 2009). A report by the PWD showed that high horse power wells of 40
to 100 HP can create sudden rising and widening of the cone of depression which can instigate
seawater intrusion (PWD, 2009). The hydrologist from CMWSSB, however, said that farmers are
more responsible for the seawater intrusion than CMWSSB since they are the largest extractors of
groundwater in the area.

5.1.3 Recharging groundwater
In Thamaraipakkam groundwater extraction is not the only cause for the low groundwater level; the
other problem is that groundwater is not recharged. According to almost all respondents there are
two reasons: the low amount of rainwater and sand mining from the Kosathalaiyar River. One of the
farmers compared the water level with a debit account. He said that only money is taken from the
account and that nothing is placed back. In the area the primary recharge results from monsoon
rainfall. The rainwater is measured by SGSRDC. The data for Thamaraipakkam are based on the well
in the town Thiruvallur; this town is 17 kilometres from Thamaraipakkam.
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2001

Table 8: Rainfall in millimetres in Thiruvallur, Tamil Nadu
2002 2003 2004
2005
2006 2007 2008

2009

2010

January

0

52

0

0

0

0

0

0

0

0

February

0

0

0

0

0

0

18

66

0

0

March

0

0

0

0

12

0

0

135

0

0

April

121

0

0

0

0

20

68

0

0

0

May

18

0

0

202

0

80

86

81

18

102

June

38

62

11

128

0

54

70

98

38

118

July

0

76

120

45

158

48

194

80

89

340

August

102

93

69

50

86

220

388

49

388

276

September

142

116

140

184

319

270

166

136

90

201

October

346

109

234

241

532

472

272

300

49

94

November

178

141

102

240

608

144

120

558

250

141

December

216

20

25

0

727

177

249

10

144

168

Total

1161

669

701

1090

2442

1485

1631

1513

1066

1440

Source: State Ground and Surface Water Resources Data Centre, 2011
This data shows that the rainfall has been up to a good level in the last years. Only the years 2002
and 2003 showed a decrease of rainfall. In especially 2005 there was a huge amount of rainfall which
resulted in floods. In the last few years the level has been good. It is questionable how accurate this
data is. The data give different numbers than the well in Ponneri while the two wells are only 40
kilometres from each other. Many farmers complain about the low rainfall in the last years and
pointed out that it has been years since there has been a good monsoon. And, as mentioned in the
previous chapter, there are other factors involved in the extent to which rainfall can recharge
groundwater.
Sand mining
In Thamaraipakkam recharge of groundwater is mainly influenced by sand mining. The rainwater that
falls during the monsoon directly flows into the sea because there is no sand in the river. Sand is
generally mined from beaches, inland dunes, ocean beds and river beds (Sonak et al., 2006). Sand
acts like a sponge, which helps in recharging the water table. Most of the sand in a river can be found
downstream; in places such as the east of the A-K basin which are close to the coast. Sand can impair
the groundwater system, thus sand mining has affected the water flow and freshwater availability to
the local population.
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There has been an increase in the mining of sand in the areas around Chennai. Sand is used
for construction of buildings, for making glass and concrete, for filling roads and for recuperating
beaches. Thamaraipakkam is next to the river and is pressured by sand mining from the river bed.
Once the Kosathalaiyar River had an excellent river bed aquifer and a good amount of groundwater
storage was happening but sand mining has drastically reduced water yields in the riverbed aquifer.
Moreover, in the channels in the village there is sand mining. Mr. Ramzes has a water channel next to
his land where sand mining was taking place. Now all the sand from this channel has been taken and
he believes that this is the main reason that groundwater under his land is not recharged.
The impacts of overexploitation of sand can be seen on the environment. Sand mining leads
to erosion of river banks and thus disturbs local ecology. This makes the river banks more vulnerable
to floods, storms, and cyclones. It causes instabilities in the river flow, uncertainty in river systems,
channel changes and floodplain alteration (Sonak et al., 2006). Several respondents indicated that
uncontrolled sand mining from the riverbed leads to the destruction of the entire river system.
Farmers want to ban sand mining completely. However, this is impossible since sand mining is
unavoidable in the area. It is first of all a very profitable business; there are several private
companies and government organisations involved which means that the process is difficult to stop.
There are regulations on mining but there is no separate policy decision or legislative provision for
small-scale mining such as the mining of sand. Small-scale mining comes under the general mining
umbrella without a separate agency. The central government is responsible for beach sand minerals
in the coastal stretches while mining of sand for use in construction is regulated by the state
government (Sonak et al., 2006).
Some of the upstream states have banned sand mining but this has not happened in Tamil
Nadu (Sonak et al., 2006). The regulations in the Tamil Nadu state specify that sand can only be taken
up to half a meter but in several places the sand is extracted up to three meters. This is happening
illegally but since government agencies are extracting themselves, are corrupt or are bribed, nothing
much is done against the illegal extraction. In 2004 several citizens from Thamaraipakkam and other
villages protested successfully against sand mining. CMWSSB took up the issue and stopped it for a
while. This had consequences for the livelihoods of labourers. They worked in sand mining because
they could not work in agriculture anymore. After a short intermission the sand mining continued.
There are a large amount of jobs at stake when sand mining would be banned. Some
respondents claim that 20% to 30% of the workforce in the Chennai Corporation depends on sand.
The city and the country continue to grow and sand is a major product in this process. Sand mining
will continue; until a good substitute for sand is found the process cannot be stopped. The
construction boom fuels the demand and weak governance and corruption facilitate uncontrolled
legal and illegal sand mining.
Check dams
State government is taking steps to recharge groundwater but these are focused on other issues;
they are increasingly focusing on rainwater harvesting. In the Kosathalaiyar River state government is
constructing check dams to store some of the rainwater in the river and to stop the flow of rainwater
into the sea. Mr. Natesan, of NGO Exnore, is fighting for these check dams and he is certain that
check dams are the solution for the low groundwater level. He believes that check dams are needed
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to stop the rainwater from going into the sea. According to Mr. Natesan the Tamil Nadu government
has closed its eyes for the problems and was not constructing check dams because it is expensive and
there are not many floods (Natesan S. pers. com. 2011). According to some respondents the check
dams can be constructed for 1% of the costs that is spend on desalination plants.
According to Mr. Natesan, the Tamil Nadu government is taking action because of protests
that were initiated by Exnora (Natesan S. pers. com. 2011). One example was that Mr. Natesan,
together with a huge amount of supporters, stood across the dry river with a long banner. This got a
lot of attention in the press; in for example the newspaper The Hindu an article was published on the
affair (see The Hindu, 2006). He believes that since the media is involved the state government is
worried that their vote bank will be eroded and that they only change if they think that they will lose
power.
There are two check dams established in the area and three others will be built in the future.
The government is not establishing large dams but smaller dams which are between one and one and
a half meter high. A government official from the PWD indicated that they are doing this because
otherwise the people downstream are affected. Other respondents claim that government is not
constructing large dams because the government does not want to spend too much money on this
project. Farmer Mr. Badu indicated that the check dams are poor constructed and are not
functioning well (Badu R. pers. com. 2011). Government is focusing on rainwater harvesting but until
today it seems that the proper attention is not given. This means that the rainwater cannot recharge
groundwater to a suitable level; the debit account is still not receiving enough to be refilled.

5.1.4 Changes in the traditional system
In the past, irrigation in Thamaraipakkam depended on the Kosathalaiyar River and the river supplied
fresh water to the city. The 136 kilometers long river originates in the Vellore District, which is
southwest of Chennai, and drains into the Bay of Bengal. The river crosses the Poondi Reservoir
which was constructed in 1945 to supply drinking water to Chennai City (Janakarajan et al., 2007).
The river has supported irrigated agriculture for centuries. This has especially happened in four
different places of which Thamaraipakkam was one.
Today the Kosathalaiyar River is dry for most of the year; it only flows during a few rainy
days. The river is not able to provide enough water for cultivation in Thamaraipakkam. The main
reason given for the river being dry is that the Poondi reservoir is used for drinking water in Chennai.
This has been happening for a longer time but has increased rapidly under the Telugu Ganga Project
which is also called the Krishna Water Supply Project. Under this project water is drawn from the
Andra Pradesh state and is diverted to Chennai through a series of inter-linked channels. This is
happening for about 400 kilometres before it finally reaches the Poondi reservoir (Janakarajan et al.
2007). From the reservoir huge amounts of water are taken and are brought to the city. This leaves
the connecting channels like the Kosathalaiyar River dry.
Another reason for the river being dry is groundwater extraction in the region. Before the
withdrawals began, groundwater from the aquifers was discharged to the river. Because of the
extraction the direction of the flow between the aquifer system and river has been reversed and in
many places groundwater is now drawn into the aquifer system below the dry river Kosathalaiyar
(PWD, 2005). Furthermore, sand mining, encroachment on the river bed, changes in the monsoon,
degradation of the tanks, the reduction in the waterway due to solid waste dumping and usage of
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water from the tanks and rivers result in that the river is not able anymore to provide irrigation in
Thamaraipakkam.
In November of 2011 newspaper the Hindu reported that the Kosasthalaiyar river sub-basin will soon
be rejuvenated. The PWD has initiated the process under the IAMWARM project. Officials of the
PWD indicated it is the first time that the department has devised a major project to restore all rivers
in the district after a gap of nearly three decades. An official said that besides strengthening the lake
bund, repairing sluices and demarcating boundaries, the project aims at widening and desalting
supply channels, irrigation channels and rivers. The project is expected to be completed in two years
(The Hindu, 2011).
The success of this project can be questioned. As mentioned earlier the accomplishments
under the IAMWARM and other projects have been small and a lot of money is wasted through
corruption and bad management. One of the respondents in Thamaraipakkam told a famous joke
that is often told in the area: “There is an Indian engineer and an American engineer. The American
engineer is showing a very large bridge. He said to the Indian: look at this bridge, I constructed this
with this amount of money and this house is what I could build from the money I earned. The Indian
engineer replied: you have done a very good job. This is the construction I built. The American
responded to the Indian with: oh, very nice. This is like the queens palace. The Indian replied: this is
my house and the project is yet to be started”.

5.2 Accessing the essential water source
Agriculture in Thamaraipakkam depends completely on the access to groundwater. Thamaraipakkam
does not differ that much from Chinnambedu; response to groundwater is determined by the natural
conditions and land conditions. The farmers in Thamaraipakkam are private farmers and have access
to their land through inherence. All farmers that were interviewed have no idea how their
forefathers got access to land. They know they are fourth of fifth generational farmers but they have
never thought about the creation of access by their forefathers. Also in Thamaraipakkam people do
not see groundwater as their own water. They can use the water under their land but it has to be
shared with everyone; it is not their groundwater.
Access to groundwater is, just as in Chinnambedu, conditioned by institutional regulatory
structures, the available technology of extraction, the use of power and distance to a well. There are
some differences with Chinnambedu. In Thamaraipakkam there is one government Act that is
important, government agencies provided more subsidies for borewells, the farmers without a
borewell pay more for their groundwater and the farmers are more vulnerable to a shortage of
water. Furthermore, CMWSSB created access to groundwater in Thamaraipakkam. The differences
will be highlighted in this part.

5.2.1 The institutional regulatory structure
In Thamaraipakkam there is hardly any legal remedy for groundwater extraction. The farmers that
were interviewed base the extraction on the principle that they can extract groundwater which is
under their land. The trading of groundwater also has no legal basis in India. The business is not
based on defined right systems but on the right to capture. Farmers can extract water and can sell it.
There is one Act that is very important for the region and also for Thamaraipakkam; this is the
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Chennai Metropolitan Area Groundwater Regulation Act 1987. In Chinnambedu this Act was not
applied. The Act was endorsed in order to prevent extraction of groundwater for commercial
purposes. According to farmer Mr. Govindarajan government agencies wanted to check and control
how much groundwater was taken (Govindarajan pers. com. 2011). Under the Act the area was
divided into three categories; green, grey and black. In the black area nobody could place a new
borewell and the state government stopped loans for borewells. When farmers did purchase new
borewells the state government did not give them electricity which made the borewells useless. In
the grey areas the state government provided power connection but they did advise not to extract
water and the state government advised the banks to not give a loan for borewells. In the green area
everybody could place a borewell and extract as much groundwater as they wanted.
CMWSSB itself, which is the implementing agency of the Act, is exempted from the Act and they
could continue extracting. In the beginning the Act covered only the city and villages close to the city.
Officials of CMWSSB said that the purpose of the Act was to regulate groundwater withdrawal in the
areas around Chennai. Today, a total of 302 villages in the Thiruvallur district and Kancheepuram
district, up to a radius of 1000 square kilometres have been covered under the Act. In the beginning
the Act was strongly enforced which caused a lot of problems. Thamaraipakkam was designated in
the black area so without permission there would be no electricity and the borewells could not be
used. Several of the farmers in Thamaraipakkam could not cultivate and had to look for other jobs.
Some of them decided to quit farming because of this.
Several farmers from Tharamaipakkam, together with others from surrounding villages,
fought against the Act. They believed that it was very unjust that CMWSSB could still extract
groundwater while for farmers this was not possible anymore. Around 12 to 13 years ago roads were
blocked and there was much resistance. After around six months the Act was not enforced anymore.
There was no strict implementation of the Act because all the farmers did not comply with this and it
became impossible to enforce. Other reasons why the Act was not enforced strongly included that
people depend too much on groundwater and the political parties do not want to lose votes during
the next election.
Today it is unclear if the Act is still used; the farmers that were interviewed believe that the
Act was used in the past and that today the government agencies just accepts that farmers are
extracting groundwater. The hydrologist from CMWSSB indicated that the Act is still used and that
CMWSSB penalises commercial use of groundwater. According to the hydrologist fines are given and
electricity is still cut off in certain villages. The respondents in Thamaraipakkam said that this has not
happened for a long time and that groundwater extraction has continued to increase. Groundwater
is still used largely for irrigation and transport of groundwater has taking place in the period that the
farmers were selling groundwater to CMWSSB. Even though the main purpose was to control
groundwater extraction and illegal transportation of water from these areas into the city, the Act is
violated by private individuals and the government organisations (Janakarajan et al., 2007).
The Tamil Nadu government has implemented several acts that are applicable. One of this is the
Government of Tamil Nadu No. 53 of 1987 which banned groundwater development for irrigation in
the overexploited blocks of Tamil Nadu. One of these identified blocks is the Ellapuram block where
Thamaraipakkam is situated in. In addition, government of Tamil Nadu Groundwater (Development
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and Management) Act 3 of 2003 published a list of villages where no person shall extract or use
groundwater in the scheduled area for any purpose other than domestic purposes, no person shall
sink any new well and no person shall transport groundwater by means of lorry, trailer or any other
goods vehicle. Thamaraipakkam was, like Chinnambedu, included as one of the villages. As
mentioned before, not much is done with these Acts and nobody is enforcing them. Today they are
only on paper and everybody can extract as much groundwater as they want.

5.2.2 Technological influence
The technical access in Thamaraipakkam is almost the same as in Chinnambedu; the access to capital
and land determines if farmers can construct a borewell and can therefore create access to and
control over groundwater. Since the water level has fallen, farmers have constantly modified and
upgraded their technology in order to keep up with the changes in the aquifer. Several farmers got a
subsidy for a borewell from government; the number of farmers with a subsidy in Thamaraipakkam is
higher than in Chinnambedu. Banks only provided loans to farmers with more than five acres in
Thamaraipakkam but the subsidies made it possible that some smaller farmers could invest in a
borewell. There were still various farmers for who a borewell was not a possibility.
The availability of electricity created the conditions for a complete transition to electricity-powered
groundwater extraction. The farmers with a borewell indicated that when there is electricity
available they extract groundwater and store it in tankers. All over Thamaraipakkam storage tankers
were seen. The availability of electricity is irregular and the farmers with a borewell extract as much
water as possible when there is electricity, even though they do not need groundwater at that
particular time. The farmers that were interviewed fear that there is no electricity when they need
groundwater. The flat electricity rate provides little motivation for farmers to increase the
sustainability of groundwater use. The storage of water results in wastage of groundwater because it
is lost by evaporation or seepage. The flat rate gives farmers the encouragement to sell as much
groundwater as they can since they have limited costs for the use of the borewell

5.2.3 Distance to a well
There are hardly any farmers left who do not have a borewell. Groundwater is the only water source
that farmers in Thamaraipakkam use and farmers without a borewell fully depend on other farmers.
Just as in Chinnambedu the water market is limited to localised water selling to neighbouring farmers
and not based on social relations or caste. The farmers with a borewell sell their water to the
neighbouring farmers and transport it by trailer and other vehicles. There are no good transportation
vehicles and groundwater cannot be transported over long distances. In Thamaraipakkam the sale is
not based on family relations since there are hardly any farmers left and the farmers with a borewell
just sell to their close neighbours. Farmers without a borewell create access to groundwater through
other farmers but this creates the reverse consequence that marginal farmers have a dependency
relationship with farmers with a borewell. The water markets have helped well owners to improve
the operating factors of their wells, and helped the smaller farmers that otherwise could only depend
on rainwater.
Mr. Sakar pays 30 rupees an hour for the water he uses from other wells. According to him
all farmers without a borewell in Thamaraipakkam pay this for groundwater. In the past this number
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was less but it has increased in recent years. Mr. Sakar believes this occurred because of scarcity of
groundwater and higher costs for the maintenance of borewells. The amount is more than the
farmers without a borewell in Chinnambedu pay to other farmers. Dubash (2000) showed that prices
for water are often uniform within villages but these price structures often stop at village borders
and different systems are frequently followed in adjacent villages (Dubash, 2000).
In the period that a large amount of farmers with a borewell were selling to CMWSSB the
farmers without a borewell were the first to be cut off. The water selling was declining because
farmers with a borewell needed all available water for their own use. Most other farmers without a
borewell quit farming during this period; they depended fully on groundwater that was not available
for longer periods of time and the farmers without a borewell sold their land and looked for other
jobs. Some other farmers took a labour job for a few years and continued with agriculture when
there was enough water. Today the farmers without a borewell are still left without water at times.
Mr. Sakar continued with agriculture but he has to look for other work at certain periods of time.
During this year there was a period when he could not cultivate and he took up a paining job.

5.2.4 Government access to groundwater
Thamaraipakkam is one of the six locations that are used by CMWSSB for groundwater extraction.
Furthermore, in Thamaraipakkam CMWSSB created access to groundwater through agricultural
wells.
Own well fields
The extraction by CMWSSB in Thamaraipakkam started in 1969. According to a CMWSSB engineer
Thamaraipakkam was chosen because of the research by the PWD and UNDP which were done in
1965. This research showed that the village had good water potential and that the groundwater was
of a good quality. Another reason for choosing Thamaraipakkam was, according to the CMWSSB
engineer, that a lot of government land was available. In every village in India the government owns
land and it can do with this land what it wants. CMWSSB built the wells close to the river and told
some farmers that were close to the river to give up their agricultural land. A total of 2000 acres of
land was taken for the six well fields. The farmers who had to sell their land were compensated for
this but several farmers indicated that this was not a whole lot of money. The farmers that sold their
land mostly continued with agriculture at a different place.
The government land and land that was taken from farmers made the creation of the 120
CMWSSB wells in Thamaraipakkam possible. The zone in Thamaraipakkam where the wells were
placed follows the Kosathalayar River and is about two and half kilometres wide. The linear pattern
was chosen because of the rather narrow width of the aquifer. The wells were placed next to the
river to create access to the best possible groundwater. Well fields are according to some
respondents nothing more than a number of borewell which are scattered in the land. They are not
side by side or placed in a certain order. The well field has a central point with a cement tank where
all the water is pumped into. From the tank the water was transported to the city by tanker trucks
and has been carried to industries by pipelines.
CMWSSB installed borewells for round-the-clock pumping. These have generally 50 hp motors which
are way higher than the 10 to 15 hp motors which are used by farmers. They create with these
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borewells larger access to groundwater which leads, according to several respondents and
researchers, to a local drawdown of the groundwater level. According to Mr. Natesan CWMSSB used
the help of the PWD to extract groundwater from the area. The PWD knew how to create access to
groundwater and informed the farmers on the extraction by CMWSSB (Natesan S. pers com. 2011). It
had a good relation with most farmers with made the acceptance of the CWSSB extraction easier. In
systems where there is no formal system over water use or adequate enforcement and monitoring,
more powerful water users can dominate the rights over local communities (Wolf et al., 2005). This
was also the case with CMWSSB since they are very powerful and can dominate peri-urban villages.
Buying from farmers
Besides their own wells, CMWSSB accessed groundwater in Thamaraipakkam through agricultural
wells. CMWSSB did not have to invest too much in Tharamaipakkam since it is located next to the
existing CMWSSB well fields. The village is not too far from the city and is next to a state highway.
This made the agriculture borewells in Thamaraipakkam interesting for CMWSSB. Groundwater from
the government and the farmer’s wells was used for providing adequate water for the city and for
several industries. CMWSSB told the farmers that all water would be used to supplement the city
supply and to surge over the water crisis. Despite this claim, most of the water was used was to meet
industrial demand (Ruet et al., 2007).
Groundwater that is taken in Thamaraipakkam is used to provide water to the Chennai Petrol
Company. Some of the respondents’ claim that the CEO of the petrol company is higher in power
than the government officials and that the company has disproportionate influence over the state
and central governments. India has a mixed economy where government is involved in a lot of
businesses. The Chennai Petrol Company is situated in a heavy sensitive area and is one of the
biggest polluters in the area. The regulator to check this is the pollution board but the chairmen of
the pollution board is junior in rank to the chairmen of the Chennai Petrol Company so there is no
enforcement of the regulations. The company protects their interest by promoting the national
causes of economic growth and employment and use their superior financial powers (Ruet et al.,
2007).

5.3 Implications for livelihood
Ten years ago agriculture was the only occupation for the people of Thamaraipakkam, today it has
become a minor occupation and everybody that was interviewed expects that in 10 years’ time there
is no agriculture at all in Thamaraipakkam. Farmers moved to the city, stayed on some of the land
they still own or moved further away to continue farming. The farmers that are left earn hardly any
money from agriculture and only continue until they believe that they can get the right price for their
land. Several farmers can benefit from the urbanisation process. They benefited from groundwater
sale to CMWSSB and from the real estate developments. According to several farmers there is
popular story in the village: “A farmer was having four acres of land and made a lot of profit. Then a
government official came and asked how this is possible. The farmer said: I did not go for any
cultivation; I just kept my land and sold it for a higher price”. All of the farmers are waiting for the
right price to sell and to continue their life out of agriculture. However, the impacts that are felt
because of changes in groundwater and agriculture are felt in another way by different groups of
people.
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Larger farmer Mr. Ramzes
Mr. Ramzes grows paddy and he was in the past involved in more feasible crops such as groundnut
and mango. After a few years he decided to quit with these crops. He earned good money with these
crops but these crops ask more labour and because of the labour shortage he is not doing it
anymore. Mr. Ramzes is one of the largest farmers in Thamariapakkam. In the past he owned an
open well but he had to invest in a borewell when the water level went down. He got a loan from the
bank and a subsidy from the government; the government paid his motor and the pipelines.
His land is next to the state highway and the land price has increased manifold in recent
years. Several of his neighbours have quit agriculture but he is still waiting for the right price to sell
his land. At this moment Mr. Ramzes can sell his land for two million rupees for one acre. In 2001 this
was only 150.000 for one acre and he expects that the price will continue to go up. The price for the
land is more than for most other farm land in Thamaraipakkam and way more compared to other
places in the area. Farmers as Mr. Ramzes have not much to worry about in the future. He can easily
pay back the loan he has on the borewell, he can send his children to university and he can live the
rest of his life on the interest of the money.
Small-scale farmer Mr. Sakar
Mr. Saker is a very small farmer; he only has 1/5 of an acre of land left. At this moment he is not
leaving agriculture because he only knows farming and his land is not interesting for real estate yet.
Mr. Sakar grows different vegetables and fruits during the year. He changed his crops several times
and takes decisions on his own judgment. Mr. Sakar is trying everything to survive so he is doing a
rotation of crops and vegetables all year. However, he is still losing money and he can probably bear
the land for another four years.
Today there are hardly any farmers left without a borewell, Mr. Sakar is one of the few. He
did have a borewell in the past, but between 2002 and 2004 the water level decreased and he
needed a lot of maintenance on the borewell. Mr. Saker did not have the money available for this
maintenance, which resulted in the breakdown of the borewell. During this time he could not get
water from other farmers so he had to stop cultivation completely and he had to look for other,
mainly labour, jobs. When there was water available again he continued agriculture. In the summer
of 2011 Mr. Sakar could not cultivate since there was not enough water available and he took up a
painting job.
He has two daughters and when one got married he had to sell 1/10 of an acre of land to pay
for the marriage. He will keep the 1/5 of an acre of land for the future but his children will not do any
farming; he is sending them to school. When his land becomes more interesting to sell he will look
for another job since the money from the land sale will only be sufficient for a short period of time.
He expects that he has to take up another job because the money will not be enough; since he is not
educated this will be a labour job.
Agricultural labourer Mr. Kothandan
Mr. Kothandan is an agricultural labourer but in the past he was a farmer. Mr. Kothandan had three
acres of land where he grew paddy. Around 10 years ago he sold his land because he could not
access groundwater anymore so he could not cultivate. The level went down and he was not able to
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invest in a borewell; selling his land was the only option. Mr. Kothandan has no education and no
experience in other jobs so he started working for another farmer as an agricultural labourer.
Mr. Kothandan has been working for same employer for years and he hopes that he can stay
there the coming years. Numerous labourers do not have a contact and work according to
arrangements that are made between them and their employer. These labourers mostly only work
for a smaller period in the year and shift between different jobs. They work for factories, farmers and
they earn some money from the NGERA scheme. The scarcity of labour gives agricultural labourers a
better negotiation position which results in higher wages for the labourers. Various agricultural
labourers have, due to proximity of the city and improved transportation facilities, moved out or
work in one of the industries in the area.
When Mr. Kothandan sold his land the land price was not as high as today and Mr.
Kothandan did not earn so much money from the land sale. He is now landless and he cannot benefit
from urbanisation. Mr. Kothandan does not have any education and he does not know any other job
besides farming. As an agricultural labourer he makes 250 rupees a day. He has lived in the village all
his life and does not want to move to the city or another rural village. Without agriculture he cannot
do anything and he believes that he cannot take up another job. He is an old man that only has
experience in agriculture. Labourers as Mr. Kothandan are the worst hit; he does not have a lot of
money available and will become unemployed in the future. The increasing prices for water, food
and fuel place an increasing stress on his life. Mr. Kothandan has children which will give him some
money in the future but his children are not well educated and will not earn a lot of money in the
future. He will struggle in the future when he cannot access sufficient water of a good quality.
Domestic use
The salinisation of the water has consequences for the drinking water. Groundwater is the only fresh
drinking water resource for a large part of the population. People with a larger income depend on
packaged water and use groundwater only for other purposes such as bathing. The poorer villagers
still drink groundwater and depend on the marginal water that is supplied by the public utilities. As
discussed earlier the public utilities cannot supply adequate water in villages, which makes that the
poorer people mostly only have access to a low amount of groundwater which is in a bad state. The
salinisation of groundwater has a direct consequence on people’s life-support. The people have to
depend on bottled water which is more expensive and not affordable for all citizens. If groundwater
becomes affected by the seawater intrusion the people will even have less water available and will
lose connection to their basic life-support.

5.4 Concluding the chapter
Thamaraipakkam is a village which has changed in several ways in recent years. The social structure
has transformed because of migration and agriculture has almost completely disappeared. The
farmers that are left in the village depend fully on groundwater. Respondents in the village indicated
that the groundwater level changed from six meters around 25 years ago to 30 meters today. Data by
the SGSRDC gives a different picture; according to these numbers there are hardly any changes in the
quantity. Other government organisations, the IWS and CGWB, and a government official do reveal
that the changes are severe. According to the respondents in the village most quantity changes
happened between 1985 and 1990 and between 2002 and 2005.
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During the first period CMWSSB was extracting largely in Thamaraipakkam while during the
second period several farmers were selling groundwater to CMWSSB. The farmers and the
government official’s that were interviewed point at each other for the changes. It is however
impossible to hold somebody responsible since groundwater depletion occurs through different
reasons. There is contestation between the farmers and CMWSSB and there is a lot of unawareness
by the farmers that were interviewed. This results in a knowledge gap and a lot of uncertainty and
doubt. Due to heavy sand mining in Thamaraipakkam groundwater cannot recharge which results in
further depletion. The quality changes are especially experienced with seawater intrusion. Other
quality changes have occurred as well but there are no good control mechanisms to show this.
Because of groundwater extraction by both CWSSB and farmers seawater is increasingly intruding
and if no steps are taken the seawater will also reach Thamaraipakkam. In several government
reports the government is taking responsibility for seawater intrusion; it is indicated that large-scale
extraction by CMWSSB is the reason for seawater intrusion. If seawater continues to intrude the
groundwater will become useless in the village; for agriculture, industrial use and for domestic
purposes.
Access to groundwater depends on regulations, technology and on other farmers. Unlike in
Chinnambedu there was a regulation which had some implications. The Groundwater Act stopped
farmers from extraction for some time, this was however only for a short time. Groundwater
extraction depends, just like Chinnambedu, on access to land, technology, capital, electricity and
distance to a well. Investment in borewell and dependency on others has made groundwater access
difficult and many farmers lost access to groundwater and therefore had to quit. CWSSB created
access to groundwater in Thamaraipakkam by placing high powered borewells on government land
and on land which was taken land from farmers.
Many people have profited from urbanisation and the accessibility of Thamaraipakkam. The
land value has increased manifold so farmers feel it is profitable to sell the land instead of cultivating
crops. The farmers with good valued land can live a peaceful life with the money they earn from the
land sale. However, small farmers can only get a small amount of money for their land and will
struggle in the future. There are some labourers left that still work in agriculture. The younger
labourers benefit from the changes while the older labourers fear for the future. Furthermore, there
are implications for domestic use; a large amount of people depend on groundwater as their only
water source. If the level remains to go down and the quality continue to degrade the people have to
abandon groundwater. The public entities do not provide sufficient water and people will start to
depend on bottled water. For the poorer population this is a heavy financial burden.
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6

Equity and justice in access and search for solution

This chapter will bring the two villages together in a discussion on equity and justice. Both terms will
be used to show the differences that exist in access towards groundwater. This is based on three
different levels; between the two villages and the city, between Chinnambedu and Thamaraipakkam
and between people in both villages. Furthermore, this chapter will show how people respond to the
changes. Finally, this chapter will analyse solutions that are given by different groups.

6.1 Equity and justice around access to groundwater
The rapid growth of groundwater irrigation has resulted in the emergence of groundwater as a
crucial resource in both villages. Groundwater has become vital for livelihoods based on agricultural
production and for domestic use. Due to the nature of groundwater these developments are largely
determined by access to land, capital, knowledge, technology and contacts. The respondents in both
villages believe that this access is often unfair, and experience injustice with access to groundwater.

6.1.1 Extraction to benefit the city
The extraction of groundwater in the A-K basin has occurred for more than five decades. Chennai
was facing water scarcity and groundwater from the A-K basin was taken to fight this scarcity.
Government agency CMWSSB has been extracting at six different places in the A-K basin. It
legitimises groundwater extraction since Chennai was facing water scarcity and in the A-K basin there
was enough water available. Several respondents, including researchers and government officials,
wonder what is wrong with extraction of groundwater in areas around Chennai. They indicated that
there was groundwater available in the peri-urban areas that could be used to fight the scarcity.
In the beginning of the extraction the respondents in both villages believed it was good that
water was transported to the city. They wanted to help the people in Chennai and did not mind that
groundwater from their villages was used, even though many villagers faced water scarcity.
Respondents in both villages said that when the water was used for drinking water they forgot about
their agricultural activities. The respondents believe that it is not their groundwater. They feel that
they are the owners of the land and that they can use groundwater under their land but it can be
used by everyone. People base the sharing principle on their religion. According to Prof. Ambujam,
Hindu’s believe that sharing water is a hospitable duty. This water sharing is done throughout the
year, also in the hot summer, and gives spiritual fulfilment (Ambujam N.K. pers. com. 2011). Another
reason that was given for the sharing was that “they are Indians”. People claimed that it has to do
with their culture; this is most likely linked to religion.
A few years after the extraction started, people in the villages found out that the water was
not only used for the city but was also sold to industries in nearby areas. The respondents in the
villages believe that groundwater should not be exploited for industrial purposes and should only be
used for domestic use. The villagers did not want to support industries which according to the
villagers are responsible for environmental degradation and changes in the quality of groundwater.
Many people in both villages became aware that CMWSSB was making more money by selling
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groundwater to industries. Furthermore, the sharing perception changed when the farmers started
to experience changes in quality and quantity. The people were losing access to groundwater, which
had consequences for their livelihoods. The villagers became very upset with the situation and
started to oppose groundwater extraction by CMWSSB.
Many respondents are not certain where CMWSSB is extracting and if the extraction still
continues today. Most respondents in both villages believe that the extraction has completely
stopped. A hydrologist from CMWSSB indicated that it is still extracting in the A-K basin and that all
water is now transported to petrol company CPCL. This illustrates the unawareness that exists of
groundwater extraction by CMWSSB.
Access to water differs between Chennai and both villages; in Chennai people generally have access
to more sources of distribution. It is impossible to generalise Chennai since there are huge
differences between people. Many people that live in slums have no access to clean drinking water,
depend on expensive water from private initiatives and live in areas with poor infrastructure. The
respondents in the villages did not discuss these differences and only talked about the “people in the
city” and “citizens of Chennai” as one group. CMWSSB only provides water in the city while the
villages depend on own borewells and small local entities. These entities cannot provide sufficient
water since they lack financial resources and power. Moreover, there is also difference in
infrastructure. For example Chinnambedu has poor facilities such as no good roads and hardly any
sanitation. The people in Chinnambedu believe that they are forgotten while the city is expanding.
Several farmers indicated that CMWSSB has huge powers and that it is only interested in
making money. Farmer Mr. Badu said that the Tamil Nadu government only cares about the city and
does not care about the areas where the water is taken from. Fast growing cities like Chennai
increasingly target peri-urban areas. They have the political and economic power to create control in
these areas. Mr. Badu believes that there is a lot of discrimination between rural and urban areas. He
said that in the parliament 80% of the representatives are from rural areas but that nobody talks
about rural areas (Badu R. pers. com. 2011). Many respondents in the villages feel that they are
forgotten by the Tamil Nadu government and indicated that the Tamil Nadu government is only
interested in the growth of Chennai. In contrast, the growing city has large benefits for many people
in the two villages. The land price is increasing fast, sales of groundwater provided a lucrative
business and agricultural labourers shift to more profitable urban jobs. People in the A-K basin
become city-oriented and start to benefit from the growing influence of the city. This creates a
paradoxical situation where people both suffer and benefit from urbanisation.

6.1.2 Generalisations on different villages
In many reports and during interviews the peri-urban areas are seen as one entity and the issues that
are taking place within peri-urban villages around Chennai are generalised. The two villages that
were researched both suffer from the changes in agriculture and groundwater and benefit from the
changes that are happening through urbanisation. However, there are many differences between the
two villages which are mainly determined through the location of the villages.
Chinnambedu is still a quiet agrarian town where people have lived all their life. The village
has not changed so much in the last decades and has kept its rural traditions. In comparison,
Thamaraipakkam is a place which has changed drastically, where a lot of migration is taking place,
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and where many new residential areas and industries are emerging. The groundwater level has
changed in both villages but more in Thamaraipakkam; access to groundwater is a larger problem in
Thamaraipakkam than in Chinnambedu. Groundwater extraction by CMWSSB, sand mining and water
sales by farmers were taking place in Thamaraipakkam. These are, according to several respondents,
the reasons for the differences. Changes in groundwater quality are mainly a problem in
Thamaraipakkam; especially seawater intrusion is a threat. Chinnambedu is closer to the coast but
according to interviewed farmers the Red Hills tank stops the degradation of the quality.
On the other hand, people in Thamaraipakkam can benefit more from urbanisation than
citizens of Chinnambedu. Thamaraipakkam is on State Highway 114 and it has good connections to
the city and other villages in the area. Chinnambedu is an interior village which is difficult to reach.
This difference leads to a higher land price in Thamaraipakkam. Furthermore, farmers in
Thamaraipakkam were able to sell groundwater to CMWSSB and more agricultural schemes are
visible in Thamaraipakkam. The respondents in Chinnambedu expect that they will experience the
urban transformation but when this will happen is unknown. Today most people in Chinnambedu
continue to depend on agriculture and therefore on groundwater.
The respondents in both villages do not experience the differences between villages. During
interviews the respondents in both villages did not talk about other villages; none of the respondents
discussed inequity between villages in the A-K basin. The respondents in the villages often talked
about themselves as one group against the city and not against other places in areas around the city.
Inequity and injustice between them and neighbouring villages are therefore not experienced too
much and people do not feel that this is an issue.

6.1.3 Growing differences between villagers
Access to groundwater differs significantly between people that live in the same village. These
differences are determined by land, capital, technology and social contacts. When somebody has five
acres of land a loan is provided by banks to invest in a borewell. Smaller farmers have a smaller
amount of land and less access to capital and technology. They depend on farmers with a borewell
for access to groundwater and suffer in times of scarcity. This results in situations where farmers
with a borewell can access groundwater directly and continue agriculture. Smaller farmers without a
borewell depend on farmers with a borewell. They often have to quit agriculture and look for other
jobs when they are cut off from groundwater. Furthermore, landless labourers do not have direct
access to groundwater, have no valuable land to sell, and especially the older labourers suffer from
the changes in agriculture and groundwater.
Larger farmers buy up land, sell groundwater and extract large volumes of groundwater.
They legitimise the use of groundwater by saying that they have to survive. Farmers share
groundwater with farmers without a borewell. They do this on the basis of their religion and because
“they are Indians”. The farmers without a borewell have to pay some money for groundwater. The
farmers with a borewell indicated that this money is used for maintenance of the borewell. However,
several farmers got subsidies for their borewell and they are not doing much maintenance since they
will sell their land in the future. Furthermore, there is a difference between the two villages; in
Chinnambedu farmers without a borewell pay 20 rupees for one hour of borewell use while in
Thamaraipakkam they pay 30 rupees per hour. This shows that the amount is not based on exact
costs but more on an own judgement. When there was not enough water available the farmers
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without a borewell were the first that were cut off from groundwater. The sharing principle between
farmers is in certain cases only valid when there is enough water available and when some money
can be earned.
In Thamaraipakkam several farmers were able to sell groundwater. They legitimise this
business by saying that they wanted to help the city and because they could earn a lot of money;
CMWSSB was paying a lot more than other farmers. Selling farmers chose to sell to CMWSSB and not
to farmers without a borewell. Several respondents, especially the farmers without a borewell,
question the extent to which water selling is equitable. Larger landowners in Thamaraipakkam were
able to sell their groundwater for a really good price while all farmers in Chinnambedu and smaller
farmers in Thamaraipakkam suffered from the local drawdown which resulted from this business.
The farmers with a borewell talk about the CMWSSB extraction and how that has affected
agriculture, while the smaller farmers and agricultural labourers also discuss the inequity and
injustice that exists within boundaries of the villages. They experience that larger farmers can access
groundwater directly, while they are cut off from groundwater, are not able to sell groundwater, do
not have valuable land and cannot benefit from schemes provided by government agencies. The
smaller farmers and agricultural labourers feel that they are the worst hit and fear for the future. In
the future the farmers in the two villages will sell their land. They believe that they are the last
generation of farmers and know that their children need another job in the future. Within natural
resources they do not think too much about the next generation. They have to survive today and
they use the groundwater which is available to cultivate their land. The interviewed labourers and
smaller farmers are afraid of the future but they do not want to think about it too much. Most of
them indicated that they work today and go home to do the same thing again tomorrow. How this
will change in the future depends, according on them, on decisions by other farmers and Tamil Nadu
government. They believe that there is not much that they can do.

6.2 Seeking for justice
The extraction of groundwater has considerable consequences for the two villages and the people
living in them. Many people believe that extraction of groundwater is unjust; they want to search for
the justice that they believe in. In the past several conflicts broke out in the A-K basin. Janakarajan et
al., (2007) showed, for example, that violent protest broke out in the Velliyur village in 2004. In a
protest against groundwater extraction and buying water by CMWSSB several people got arrested
(Janakarajan et al., 2007). People in the area indicated that this occurred in the past and that things
have changed rapidly in the last five years. During the interviews people spoke about conflicts and
justice-seeking, only stories from longer back were discussed.
In many interviews the celebrated case against Coca Cola in Kerala was mentioned. This
however happened in a complete different state. An event which took place in the A-K basin was the
plan to build a nylon factory. A lot of citizens opposed against the taking of land and against the
pollution it would cause. The protests were severe and the nylon factory was never constructed. This
happened 15 years ago and is mentioned as one of the rare successful campaigns. Mr.
Thirunavakarasu, a retired government official, gave as example a demonstration against state
government action where three people were killed and several people got injured. This happened
around 30 years ago. Another example is the earlier mentioned protest against the Groundwater Act.
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Farmers were protesting against the Act because extraction of groundwater for agriculture had to
stop while CMWSSB could continue with extraction. People blocked roads and many people
demonstrated. The Groundwater Act was implemented for only six months; this was due to the
protests but mostly because the Act was difficult to enforce and a new political party came in.
Furthermore, farmers went to court to stop the Act. Several farmers claim that the court case was
the reason that the Groundwater Act was not implemented but several other respondents indicated
that during the court case it became clear that the Groundwater Act was not implemented so the
case was not necessary anymore. This was the only justice-seeking through the legal way.
Justice-seeking today
In recent years the search for justice in the A-K basin has been limited. There were some protests
against sand mining and for a check dam but this did not lead to large conflicts and only a small
group of people participated. Sand mining stopped for a while but continued shortly after, since
there were too many interests at stake. The protests for check dams were successful to some extent;
new check dams were installed but several respondents wonder if the check dams are constructed
well enough. It can be questioned if the protests were the reason for the construction; the state
government is focusing on rainwater harvesting and was planning to build check dams anyway.
Most collective action for justice is taking place through the many NGO’s active in the area.
The most active NGO in the area is Exnore, of which Mr. Natesan is a representative. He indicated
that they organise protests and they educate people and farmers in environmental friendly farming,
how to save water and how to create access to water. Another thing that they are doing is to
pressure government organisations. They do this in stakeholder meetings, through the media but by
holding the government responsible. Mr. Natesan asks continuously what is happening with the
check dams. He does this under the right to Free Information Act of 2005, which states that every
Indian citizen can question the state government and take copies of government documents
(Natesan S. pers. com. 2011).
Why is there no justice-seeking?
There are three reasons why justice-seeking is limited. The first is that respondents believe that the
government agencies are too strong and too powerful. Mr. Ramkumar, a lawyer in Chennai, gave the
example of the anti-corruption campaign to illustrate this. There was much disinformation and many
court campaigners were targeted by government agencies with false cases. CMWSSB is part of the
government, and the people are therefore holding back in protesting against their actions. Mr.
Ramkumar said that people in India are passive and that it is extremely difficult to gather large
groups of people (Ramkumar T.K. pers. com. 2011). Or as farmer Gnana Sekhar said: “we are not the
types to protests” (Gnana Sekhar S. pers. com. 2011). What this means was difficult to discover but it
probably involves the earlier mentioned cultural background.
People are also afraid to protest against government agencies. An example was given by
farmers in Thamaraipakkam. They said that trucks will hit them if they protest against sand mining.
During a stakeholder meeting the farmers indicated that the police will not help them when this
happens because the police are bribed. Furthermore, farmers are not supposed to visit the places
where the extraction is taking place; they can get into problems if they do visit these sites. Several of
the respondents have no awareness of what was happening and how they could do something
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against government agencies. They did not have the proper knowledge to fight the government
agencies and they said that they simply obey government actions.
The second reason given is that people have lost interest. People are concerned about groundwater
depletion but the increasing urbanisation has changed their perception. Dr. Janakarajan tried to
formulate stakeholder platforms with people from peri-urban areas around Chennai. Around 10
years ago the meetings were a success, but it started to go down because there was no interest
anymore and the people only started to argue about a better price for land and not about
groundwater extraction (Janakarajan S. pers. com. 2011). During interviews people indicated that
conflicts and “fighting for your rights” is something that happened in the past. The respondents
discussed the issues openly but indicated that they lost interest and have other concerns. The access
to groundwater is still a concern but farmers also worry about land price, agricultural labourers, price
for agricultural products and costs in agriculture. The things that people are fighting for and see as
just are changing in the process.
The third reason is that people are not united. In the past there was an agricultural
association that was fighting for people’s justice but the people are fed up with them. When the
association took decisions in the past people believed they were politically motivated and wrong. The
respondents in Chinnambedu indicated during a meeting that the associations only care about
themselves and that they do not think in the interest of the farmer. Mr. Badu, a leading farmer in the
area, tried to bring farmers together in an association but this was really difficult. He said that the
people were very suspicious and that they were not inclined to think together (Badu P. pers. com.
2011). Farmer Mr. Gnana Sekhar pointed out that farmers are not united because of caste, different
political preferences and other issues (Gnana Sekhar S. pers. com. 2011). These issues, and especially
caste, were not discussed openly. Many people indicated that caste is in the past. However, several
stories and experiences illustrate that caste is still important. One example occurred during a village
meeting. During a dinner in Thamaraipakkam the representatives from the Dalit community had their
food outside while the other people ate indoor. The representatives from the Dalit community were
not allowed into the house because they are part of a lower caste group.
Justice-seeking in the future
Several stakeholders have an idea on how the search for justice will be take place in the future. For
example Dr. Janakarajan does not expect that much will happen in the future. He said that people
have lost interest and will only sell their land. He indicated that people are not interested in fighting
anymore (Janakarajan S. pers. com. 2011). During a stakeholder meeting several respondents gave a
completely different view. They expect that “bloodshed” will break out in the future. The citizens of
the villages are really upset that tanks are encroached, that sand mining is taking place, that the
groundwater level is going down and that the salinity of groundwater is increasing. However, it is
questionable if this will happen. In villages closer to the coast the salinity has already destroyed
agriculture and people have moved away. In these villages there were no protests seen and
“bloodshed” did not break out.
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6.3 Contestation over solutions
Several groups gave different ideas how to solve problems. It was not always clear which problems
the respondents were talking about and who would benefit from the solutions. There is a difference
between problems and solutions for the city and for both villages. It is difficult to frame this since the
problems are interconnected. Problems and solutions for the city are focused on general water
supply while in both villages it is mostly focused on groundwater rehabilitation. Government officials
from CMWSSB, TWAD and PWD were very positive about water supply for Chennai and believe that
groundwater extraction will not be necessary anymore. Many other respondents believe that the
future is very insecure and that groundwater continues to be an important resource for the city.
Groundwater is at this moment not at the centre of attention for water supply to the city, but this
can probably change in the near future. Chennai is growing rapidly and the increasing population
demands non-stop access to good water.

6.3.1 Returning to the traditional system
Most respondents in the A-K basin believe that restoration of tanks is the solution. Researchers,
people in peri-urban areas, retired government officials and representatives from NGOs pointed out
that there is a wonderful system of tanks in Tamil Nadu, which is found nowhere in the world. The
respondents indicated that the management of the irrigation tanks includes three major tasks:
rehabilitation, operation and maintenance. Dr. Janakarajan is one of the strong believers in the
restoration of tanks. He said that the tank system can give up to 2000 MLD and that the tank
structures already exist, so no extra money has to be in invested. Dr. Janakarajan however fears that
many of the tanks will be encroached because of urbanisation (Janakarajan S. pers. com. 2011).
Several respondents believe that check dams are required to restore tanks. Mr. Natesan, of
NGO Exnorea, said that the check dams that are built are already harvesting 10% to 15% of the water
for Chennai. He believes that new check dams will solve the problem (Natesan S. pers. com. 2011).
During a stakeholder meeting several farmers did not agree with Mr. Natesan. They are certain that
the check dams can only store water and that the level is still going down. The farmers during the
meeting only want the restoration of tanks to their original capacity and stop the encroachments.
In the last two decades there have been many state and international funded programs
introduced to rehabilitate tanks. These projects did not have much success. The main reasons given
for this include corruption; the projects are implemented without considering the local population
and the engineers are not from Tamil Nadu.

6.3.2 Thinking in larger projects
Government officials from CMWSSB, TWAD and PWD believe that larger projects are required to
secure the water supply to Chennai. The Tamil Nadu government invests in desalination plants and
the inter-linkage of rivers. These projects are considered a waste of money by several researchers
and people in peri-urban areas. For example the desalination plant gives around 10 MLD and costs
around 10 billion rupees. According to Mr. Natesan, the maintenance costs of the desalination plants
are very high and they use a huge volume of power (Natesan S. pers. com. 2011). Government
officials from CMWSSB TWAD and PWD do not agree with this; they believe that a desalination plant
is needed since it provides a constant amount of water. Furthermore, a government official from
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TWAD pointed out that the cost of land is high and that for desalination plants not much land is
needed. According to several respondents the Tamil Nadu government is not inclined to think about
the traditional sources such as tanks, and only thinks about larger projects. Several respondents
believe that this happens because there are only engineers within governmental organisations, who
only think in high profile engineering projects. There is a lot of money involved in these large projects
and a lot of money is disappearing. This could also be a reason why these projects exist. Government
officials from PWD, TWAD and CMWSSB believe that going back to the traditional sources can solve
some of the problems but will not be enough; they believe that larger projects are needed to secure
good water supply.
Government officials from PWD, TWAD and CMWSSB indicated that they also want to solve
the groundwater problems in peri-urban areas. They want to do this by using rainwater harvesting
techniques. A hydrologist from CMWSSB was very positive about the rainwater harvesting schemes
that are implemented in Chennai and surrounding areas. According to the hydrologist the domestic
rainwater harvesting schemes are very successful and have already shown great improvements.
However, most of these schemes are only focused on domestic rainwater harvesting in Chennai.
According to Mr. Ramkumar, citizens of Chennai started to use several of the techniques, of which
some are used over centuries, in their own home. This mainly includes roof-water harvesting. He
indicated that this did not occur because state government was implementing the scheme but
because citizens wanted to change something (Ramkumar T.K. pers. com. 2011). In the peri-urban
areas there are not many people that are involved in rainwater harvesting. Most of the farmers do
not believe that it works and do not want to spend any money on rainwater harvesting techniques.

6.3.3 Stronger regulations, economic instruments and community participation
Direct regulation of groundwater users through law is by far the most talked-about intervention in
India (Shah, 2009B). Several government reports and government officials state that stronger
regulations on groundwater are required. For example a report by the PWD describes that by
enforcing the Groundwater Act the salinity in the affected areas can be better controlled and the
quantity and quality of the aquifer can be sustained (PWD, 2009). Around groundwater there are
already many laws and regulations but they have limited effect. The reasons for this include that
there are many uncontrolled groundwater users scattered around, political parties are afraid that
they will lose votes, there is no social acceptance of the laws and there are no enforcement
mechanisms to control and regulate the use of groundwater. It can be questioned if regulations and
laws on groundwater extraction are possible. The physical characteristics of groundwater make it
very difficult to control and manage. Groundwater is a moving resource which can be extracted
individually. People around Chennai depend on groundwater for their survival and will do everything
to access it.
In many regions it is not direct regulations but economic instruments that control groundwater use.
Examples of this are quotas on groundwater use, electricity pricing and controlling the pumping
capacity. The state government provides electricity for free for agricultural purposes. Farmers in the
two villages indicated that because of this there is no incentive to save water. Several respondents
suggested that metering power for an appropriate price will encourage farmers to use less water and
cultivate less intensive crops. However, it is difficult for farmers to change from water intensive crops
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such as paddy and the prices for electricity will restrict local water markets. Furthermore, Kumar
(2005) showed that metering requires a massive operation which takes a lot of time and costs a lot of
money (Kumar, 2005). It is questionable if this is feasible, especially in areas where agriculture will
disappear soon.
Many authors have highlighted the importance of community participation. For example Wolf et al.,
(2005) talk about cooperative water management where conflict can be reduced through joint
negotiations (Wolf et al., 2005). World Bank also continues to highlight the participation of the
community as vital for their projects. However, community participation is difficult. Shah (2005)
showed that Indian government and state level have been trying for decades to secure people’s
participation in improving the management of different water systems but this has led to little
positive results (Shah, 2005). Furthermore, Mr. Thiruvakarasu pointed out that many meetings have
been held between farmers and representatives from government agencies such as PWD and
CMWSSB to discuss issues but nothing was coming out (Thiruvakarasu S. pers. com. 2011). Dr.
Janakarajan, who promoted stakeholder dialogues in the past, is not positive about community
participation. According to him people have lost interest and stakeholder dialogues are not working
(Janakarajan S. pers. com. 2011). Nevertheless, many respondents believe that the community has to
be involved. Wolf et al. (2005) show that most conflicts and competing interests are resolved if there
is cooperation, even if the process is lengthy. Better cooperation has the advantage that all interests
are taken into account, trust and confidence are built through collaboration and joint fact-finding and
decisions are more likely to be accepted by all stakeholders (Wolf et al., 2005).

6.3.4 Groundwater as a wicked problem
The groundwater quantity and quality continue to degrade and since the city the city is growing the
water demand is as well. These large problems require sustainable future-proof solutions. The
discussions on the different solutions illustrate that there are many contestations between the
proposed solutions. Several respondents, which include people in peri-urban areas, retired
government officials and researchers, believe that restoration of the century old tanks is the solution
for having sufficient water available and for recharging groundwater. They believe that this can
benefit the city and the villages in peri-urban areas. Another group, which mainly includes
government officials, thinks in larger projects. They believe that the desalination plants and riverlinkage projects can benefit the city. The solutions by state government are focused on supplying the
city with enough water and not too much on sustaining groundwater in villages around Chennai.
Finding solutions for the growing problems is very complicated. Respondents talked about
solutions as something that could be done easily but it is a more complex situation. Groundwater
extraction has become part of a wicked problem and wicked problems cannot be solved by following
clear steps. The main reason of this is that there is no clear understanding of the problem that exists.
It is only groundwater extraction which causes problems for livelihoods but there are many other
conflicting and interdependent issues; urbanisation, industrialisation, environmental problems,
economic growth, the political system, poverty, corruption and changes in agriculture. Furthermore,
what is a solution to one group can create problems for another group. For example, the
rehabilitation of the tanks is done on valuable land which can be used for the city, desalination plants
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are very costly, check dams can affect people downstream and stronger regulations make it difficult
for people to access water.
A major barrier that prevents good groundwater management is the lack of information and
knowledge. Hardly anybody, including government officials, has any idea how much groundwater is
used, where it is extracted and who is extracting. Furthermore, much of the information is kept
secret by government officials, which shows the hidden and sensitive character of the problem.
People also do not trust the information that is given. They are very suspicious about any information
provided by government organisations and to possible solutions. The governance around water is at
this moment unstructured and unbalanced; there is no organisation that takes initiative to change.
Many respondents question who the people are that should solve the problems and why they should
do it. The problems have continued for a long time and since then many failures have taken place.
Furthermore, a lot of money has been spent on improving the water supply for the city. There have
been some successes but much of the money has disappeared or has been used in a wrong way.
Many of the respondents in the villages are negative about the solutions. They believe that the
government organisations CMWSSB, PWD and TWAD first have to change but they do not think that
this will happen. They said that the government organisations are corrupt and do not care about the
rural areas where they live. Corruption is widespread and it will unlikely be solved within the next
years. However, there are strong debates on corruption and activists like Anna Hazare have created a
lot of attention for the problem. Several farmers do not believe this and say that at least 100 Anna
Hazare’s are needed to solve the problems. Their solution is to sell land and to live on the interest.
The people in the area have a lack of interest. They have accepted the situation and are tired of the
struggles.
For agriculture in the two villages the proposed solutions will probably not change much. All
farmers in both villages will sell their land and leave agriculture. Most of the farmers will keep their
house and will continue to depend on groundwater for domestic use. The other villagers are
dependent on groundwater so the change in the level and quality still has consequences for both
villages. In areas further away from Chennai agriculture will continue in the next years. It is mostly
the peri-urban areas where agriculture is disappearing; in rural areas people will continue to depend
on agriculture. However, peri-urban areas are in a process and rural areas will also become periurban. Many respondents expect that the entire Tiruvallur area will become part of the CMA in the
next 10 years. This means that new peri-urban areas will arise. These areas will be affected by the
decrease in the groundwater level and quality degradation. The changes in the groundwater level
and quality still have large effects for a growing number of people in both villages and in many other
villages in the area.
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7

Concluding the research

The megacity Chennai in the southeast of India has been growing in a rapid rate. The expansion of
the population, industry and wealth has put pressure on the water resources of the city. Chennai has
extended its urban influence and water problems to its surrounding areas. Government agency
CMWSSB transported groundwater from the A-K basin north of Chennai for five decades. CMWSSB
started to extract groundwater from the A-K basin in 1969. It was especially active between 1985 and
1990. Between 2002 and 2004 CMWSSB bought water from farmers in the A-K basin. During these
years the city was facing a large drought and the own wells were not able to extract enough water.
In this research I have investigated how groundwater extraction in the A-K basin influenced the
quality and quantity of groundwater and how this affected the livelihoods in two different villages
and different people in these villages. Several processes around groundwater are analysed and
connected to aspects within the villages. This is done through four main elements. First, in both
villages the groundwater changes are given and it is studied how these changes are influenced.
Second, this research demonstrated that access to groundwater has become vital and that this
access is determined by several factors. Third, this study explained what the consequences of
groundwater transformations are for different groups of people in the two different villages. And
finally, a discussion on equity and justice is used to illustrate how people look at the changes in
access to groundwater. This last part is concluded with an overview of proposed solutions by
different stakeholders.
What are the changes in the groundwater level and quality in the two villages and what are the
drivers of these changes?
There is much contestation over the actual changes in the groundwater level and quality. According
to respondents in Thamaraipakkam the water level was six meters around 25 years ago, and this has
changed towards 30 meters today. Interviewed farmers in Chinnambedu indicated that the level
depth was around 15 metres in 1970. This has changed to about 20 metres in 2000 and about 25
metres today. The respondents in both villages said that the changes especially occurred between
1985 and 1990 and between 2002 and 2004. Official government figures show a different picture,
these numbers hardly show any change. However, government agencies CGWB and IWS and
government representatives indicated that a large change occurred. In recent years the quality of
groundwater is changing as well; especially seawater intrusion is a serious threat. The reason for the
occurrence of salinity is large-scale groundwater extraction. CMWSSB is taking responsibility in
different government reports and many respondents indicated that the seawater continues to
intrude. If seawater continues to intrude the groundwater will become useless; for agriculture,
industrial use and domestic purposes.
The research shows that CMWSSB is suspicious when it comes to responsibility for the changes.
There is a connection between the years where the changes were most severe and when most
extraction was happening. Several reports and respondents indicated that the causes of the changes
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in quality and quantity are the actions by CWSSB. However, according a hydrologist from CMWSSB
the farmers are responsible for the large changes and CMWSSB extracts groundwater in a sustainable
way. There is no reliable data on the actual changes, and much contestation and mistrust over the
information exists. Furthermore, the changes in the groundwater level and quality are not only
caused by groundwater extraction but by several other factors. This is first of all sand mining;
rainwater is flowing into the sea because sand has disappeared. Secondly, there are a growing
number of industries in the area, which affects groundwater quality. And finally, the tanks and rivers
are changing. The traditional sources are degraded and encroached and they are not well
maintained. This results in a growing dependency on groundwater, which is not recharged by these
sources. The other factors, together with the knowledge gap and disagreement between
stakeholders, make it impossible how the changes have occurred and to precisely establish who is
responsible for the changes.
How is access to groundwater created and controlled, and how is this access legitimised?
Access creation and control over groundwater depends on access to land, technology, capital and
social relationships. This research shows that these aspects have to be understood together. In many
studies regulations are mentioned as an important factor in access to groundwater. However,
regulations on groundwater proved to be difficult to implement in the A-K basin. There is no social
acceptance of the regulations and there is no mechanism that checks or measures the amount of
groundwater that is used. Only the Groundwater Act by CMWSSB had some effect but only for a
limited time. When the groundwater level went down farmers needed to invest in a borewell. They
used open wells in the past but when the level changed these open wells were not suitable anymore.
A few farmers had the money available to invest in a borewell but most of them depended on a loan
for the investment. Only farmers with more than five acres could get a loan from the bank while
some other farmers started to depend on private lenders with high interest rates. Farmers needed
constant maintenance and adaption to the changing level to stay in control. Farmers who could not
invest in a borewell depended on social relationships and money; they were buying groundwater
from farmers with a borewell. Farmers legitimise continued access to groundwater by saying that
they need to survive. They indicated that they need groundwater for agricultural survival.
Furthermore, they want to help adjacent farmers and citizens of Chennai.
CMWSSB created access to groundwater by installing high-capacity electric pumps with 50 HP motors
on government land and on land which was taken from farmers. They did this at six different places
of which Thamaraipakkam was one. When the level started to go down and their own wells were
failing, CMWSSB started to depend on agricultural wells. They paid numerous farmers in the A-K
basin to use their borewells for 18 hours a day. CMWSSB legitimised the large-scale extraction of
groundwater and buying from farmers by indicating that Chennai faced water scarcity. They are
responsible for water supply in Chennai, and other sources were not capable to provide enough
water. Government officials from CMWSSB believed that there was enough water in the A-K basin
that could be used to benefit the city.
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How is access to groundwater lost, and how is loss of access to groundwater contested? If so, by
whom, on what grounds and how is this done? To what extent do such contestations take a legal
form?
The water level in the A-K basin went especially down between 1985 and 1990 and between 2002
and 2004. Farmers were mainly using open wells and had to shift to borewells. For many farmers,
mostly those with less than five acres, this investment was not possible and they lost their direct
access to groundwater. Some of the farmers decided to quit with agriculture while other farmers
started to depend on farmers with a borewell. During scarcity times and during selling of
groundwater in Thamaraipakkam, the farmers without a borewell were the first that were cut off and
lost access to groundwater. They started to depend on rainfall during the monsoon and on the little
water that was available from the tanks and rivers. These irrigation systems have suffered in recent
years, which have put even more pressure on smaller farmers.
The people in the villages find it unfair that they lost access to good quality groundwater and they
believe that CMWSSB was misusing groundwater. However, contestation on the basis of losing
access to groundwater has been limited. There have been some protests in the past but this
happened a long time ago. Reasons given for the hesitation include that people believe that
government agencies are too strong, that they have lost interest, and that people are not united. The
contestations took a legal form only once: several farmers and representatives from NGOs went to
court to contest the Groundwater Act, which was implemented by CMWSSB. The Groundwater Act
was intended to stop extraction by farmers in certain villages. Farmers were upset that they were
losing access to groundwater while CMWSSB was not included in the Act. The court case was never
completed because the Act was not implemented.
What are the consequences of groundwater extraction and what are the implications for equity
and justice?
In Thamaraipakkam there are only few farmers left, especially farmers without a borewell left
agriculture. They lost access to groundwater because they could not invest in a borewell and they
were cut off by farmers with a borewell. The farmers that quit sold their land. Most of them did not
receive enough money from the land to live on so they had to look for other jobs. Since farmers are
mostly uneducated these jobs are labour jobs. The farmers that are left in Thamaraipakkam are
waiting for the right time to sell their land. The land price has increased manifold in recent years and
the larger farmers expect to live the rest of their life on the interest. These farmers do not expect
that they will wait much longer. They believe that the groundwater is turning saline and they
therefore cannot do any farming anymore.
Most of the agricultural labourers have already quit or will be forced to look for other jobs
any time soon. Most of the younger labourers find better paid jobs in Chennai or in surrounding
areas. The older labourers fear for the future without agriculture since that is the only profession
they know. They are not in demand for other labour jobs and depend on groundwater for domestic
use. If the level continues to go down and seawater continues to intrude, the people will have to
abandon groundwater for drinking. The public entities do not provide sufficient water, so people will
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become dependent on bottled water. For the poorer population this is a heavy financial burden and
there will be people that will lose connection to their basic life-support.
In Chinnambedu not many farmers quit. When the level changed, several farmers invested in a
borewell. Borewells created constant access to the resource but the loan resulted in a debt trap. Four
farmers committed suicide because they had debts and agriculture could not make up for the losses.
Today, farmers are more positive about the future compared to 10 years ago since the land price has
increased. Younger labourers are also benefiting from urbanisation; they can take up a better job in
the city. However, smaller farmers with land which is not suitable for urban use fear for the future
when they have to quit farming and become a labourer. Older labourers are the worst hit; agriculture
is disappearing and they have to move away to find other employment. In between are the farmers
who have land which is not in demand for urban use. They have to make a choice between
depending on groundwater for agriculture or becoming a labourer.
This is all a future scenario which is unknown. Chinnambedu is still agriculture based and
depends on groundwater for its survival. The village is situated in an area which is developing fast but
Chinnambedu is keeping its rural traditions. However, urbanisation changes the perception in the
village and moving away from agriculture can be accelerated if the groundwater level goes further
down. When this happens farmers lose access to groundwater since investing in a new borewell is for
most farmers impossible. Farmers can sell their land but the land price has not increased as much as
in other villages and not all land is in demand. Furthermore, the village continues to depend on
groundwater for domestic use. When groundwater cannot be used anymore, the water will be more
expensive which will have consequences for many people in the village.
In the beginning of the extraction the respondents in the villages believed that it was good; they
wanted to help people in the city who were facing scarcity. The respondents believe that it is not
their groundwater which is flowing under their land and that it should be shared with other people,
even in times when they were facing scarcity. The perception changed when the people discovered
that the water was used for industrial purposes and when the groundwater level and quality started
to change. The changes in groundwater have serious consequences for different groups of people in
both villages: farmers quit, people had to look for other jobs and several people had to move away.
The equity and justice within the boundaries of the villages is felt by the people who are
suffering. The farmers with a borewell talk about the CMWSSB extraction and how that has affected
agriculture while smaller farmers and agricultural labourers also discuss the inequity and injustice
that exists within boundaries of the villages. They experience that larger farmers can access
groundwater directly, they are cut off from groundwater, are not able to sell groundwater, do not
have valuable land and cannot benefit from schemes provided by government agencies. The smaller
farmers and agricultural labourers feel that they are the worst hit and fear for the future. In contrast,
there are groups that can benefit from the growing city; land price is increasing, water sales are very
profitable and labourers can find better-paid jobs. This creates a paradoxical situation where people
both suffer and benefit from urbanisation.
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What are possible solutions for the many problems that are occurring and what is the feasibility of
these solutions?
Stakeholders have different ideas on how to solve the problems around groundwater and water
supply to Chennai. Government representatives mainly think in solving the water supply for the city
by investing in large-scale projects as desalination plants, inter-linkage of rivers and check dams.
People in the two villages and researchers think in a complete different direction; according to them
the focus should be on tanks. They believe that restoring tanks will give enough water for the city
and will recharge groundwater in the peri-urban areas of Chennai. Other ideas, which are supported
by smaller groups, include stronger regulations, economic instruments and community participation.
Many farmers are negative about the proposed solutions and do not believe that anything will
change; their solution is to sell land. Most of them will however stay in the villages. The farmers and
other villagers will continue to depend on groundwater. The changes in the quantity and quality have
serious effects on people’s livelihoods and this can become more severe in the future. Chennai
continues to expand at a rapid rate and the demand for resources such as groundwater grows.
A major barrier is the lack of information and knowledge and the contestation over this.
Hardly anybody has any idea how much groundwater is used, where it is extracted and who is
extracting. Moreover, different groups blame each other for the changes. There is a knowledge gap
and people are very suspicious to the information. There is much contestation between the proposed
solutions and solutions for one group can create problems for others. Solving the problems is very
difficult, maybe even impossible. The problems have become wicked problems; it is only
groundwater extraction that causes problems for livelihood but there are many other conflicting
criteria. Groundwater use is part of general water supply to the city while water supply is part of
larger issues such as urbanisation, industrialisation, corruption and poverty.
The quantity and quality of groundwater in the two villages are likely to change further. It is
unknown what will happen in the future which means uncertainty for access to groundwater and
thus for the livelihoods of the citizens of the two villages. People will benefit from urbanisation but
the inequity and injustice between people will not change, this will probably become worse in the
future. The worst affected are losing access to their life-support and will struggle to survive. The
problems are part of wicked problems and will not be solved by following clear steps. Sustainable
groundwater development cannot be tackled by itself and an enormous change is necessary. It
provides huge challenges for the future and will not be resolved in the years to come.
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