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Executive Summary

E1. Introduction

The secondary review of urban sanitation in Tamil Nadu provides a situational analysis of
the water and sanitation situation in urban areas of the State, situated in the context of
economic growth, demographic change, natural resource endowments and their historical
utilisation character. This study draws mainly from available secondary literature and data
from the government and other public sources.

E2. Physiography, Climate, Rainfall

Tamil Nadu, the eleventh largest state of India is situated at the south-western corner of the
country and covers an area of 130,058 Square Kilometres (Sq.km). The main physiographic
features in the State are the coastal plain on the eastern side, forming a major portion of the
State; a central plateau region of slightly elevated plain ranging from 150 to 300 Metres (m)
studded with hills making up the Eastern Ghats; and the hilly regions of the Western Ghats
on the west.

The proximity of the sea influences the climate of the eastern and southern parts of the state
whereas hilly topography and the inland locations play important roles in modifying the
climate over rest of the State. Temperatures tend to be moderate in the coastal areas, while
inland it can go to extremes in some places. Generally, the average temperatures for most
parts of the state stay between 28° C and 40° C in summer and between 18° C and 26° C in
the short-duration winter season. The urban centres of Chennai, Nagapattinam and Madurai
record some of the highest temperatures in summer.

The normal annual rainfall falling over the state is 958.4 mm. About 48 per cent of the total
annual average rainfall is received during the North-East Monsoon (NEM), while about 35
per cent is received during South-West Monsoon (SWM) and the balance in the other
seasons. Orographic impacts are believed to play an important role in the spatial distribution
of rainfall. Rainfall over coastal areas is more and it decreases over inland. Also the rainfall
over northern end is more than the southern locations. The coastal districts receive about
65—75 per cent of annual rainfall and interior districts get about 40—50 per cent in the NEM
season.

E3. Water Resources

Of the annual water potential of 46,540 Million Cubic Metres (MCM), surface-flows account
for about half of it. Most of the surface water has already been tapped, primarily for
irrigation which is the largest user. At the end of the 11th plan (2007-2012), the irrigation
potential had reached the ultimate irrigation potential estimated, and more than 99 per cent
(99.6 per cent) of the potential created is being utilised. Surface water resources in the state
are thus constrained by availability volumes and further constrained by the degradation of
existing water resources by pollution from industries and households. There is also paucity
of relevant usable information providing for linkages between water flows, return flows,
end-use and pollution, as well as the impacts of these and climate events (floods, droughts)
on households.
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Figure (E.1): (a) River Basins with District Boundaries; (b) Blocks with Percentage of

Groundwater Development
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Source: (a) (GoTN, n.d. ), Last accessed on Oct 03 2015 (b) (TWAD Board, n.d.) accessed Oct 08 2015

The utilisable groundwater recharge is estimated at 22,423 MCM. The current level of
utilisation is about 60 per cent of the available recharge. Over the last five years, the
percentage of safe blocks has declined from 35.6 per cent to 25.2 per cent while the semi-
critical blocks have gone up by a similar percentage. Over-exploitation has already occurred
in more than a third of the blocks (35.8 per cent) while eight blocks (2 per cent) have turned
saline. The depth-to-groundwater also varies from district to district. Thirteen (42 per cent)
of the thirty-one districtst have a minimum GW level deeper than the State average (green
line), while 15 of the 31 (48 per cent) districts have maximum GW levels deeper than the
State average. Groundwater contamination is an issue in most districts. The extent of
contamination varies and is seemingly not very high for excess Iron or excess Fluoride. The
issue of nitrates and fecal coliform contamination suggests higher risk, but does not exceed
25 per cent of samples.

The projections for 2044 (State Framework Water Resources Plan for Tamil Nadu) indicate
significant increases in domestic and industrial consumption as well as in energy production.
This is anticipated to stress further the already stressed water resource potential of the State.

E4. Tamil Nadu Economy and Social Development

Tamil Nadu has the second largest Gross Domestic Product (GDP) amongst the States, after
Maharashtra. Economic growth has been following a cyclical trend with positive linear
character every 4—5 years followed by a year of lower growth. Over the FY 2005-2015
period, the primary sector shows near-stagnation and even decline in some years;
Manufacturing has grown steadily over the first half of the period, but has slowed down in
year-on-year growth after FY 2011; and the services sector has witnessed the highest growth.

1 Excluding Chennai
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While no sub-sector within the primary sector displays any prominence during this period,
registered-manufacturing (formal), construction and allied sub-sector of transport, storage
and communication display prominent shares in the state domestic product (SDP) from the
Industry sector; the sub-sectors of trade, hotels and restaurants, real estate, building
ownership and other services have prominent shares from the services sector. Within the
secondary and tertiary sectors, land-related economic activities, connectivity and mobility
aspects of industrial and tertiary growth and leisure seem to be enjoying continued growth
(in the last three years) and suggest a very urban focus.

The scale and growth of economic activity in the districts is significantly different and ten of
the thirty-two districts in the state account for more than half the SDP (Table E.1). The
distribution of domestic product for 2011—2012 (taken as a typical year where data is
available) is presented in Table (E.1). The category of districts with low Net Domestic
Product (NDP), i.e. less than 1 per cent of SDP; are about ten years behind the category of
districts with a share greater than 4 per cent of SDP, in terms of the scale of economy. The
middle category of districts in terms of NDP are also the ones reported to have more persons
employed in the primary sector and include some of the paddy-growing areas of the State.

Table (E.1): Classification of Districts and their share of Net Domestic
Product 2011-2012

Total Net
Category District Share of
District(s) (District NDP as Domestic State
Share of State) Product (In Total
Lakh Rupees)
Perambalur, Ariyalur, Thiruvarur,
The Nilgiris, Theni,
Ramanathapuram, Sivagangai, Less than 2 % 4,640,807 13 %
Nagapatinam. Pudukkotai, Karur,
Dharmapuri

Thiruvannamalai, Villupuram,
Thanjavur, Dindigul, Krishnagiri,
Namakkal, Thoothukudi, 2-4% 11,875,389 33 %
Cuddalore, Virudhunagar,
Kanniyakumari, Erode
Madurai, Tirunelveli, Tiruppur,
Salem, Tiruchirappalli, Vellore,
Coimbatore, Kancheepuram,
Thiruvallur, Chennai

Source: ITHS Analysis of CSO (2015)

Greater than 4 % 19,479,853 54 %

E5. Urbanisation in Tamil Nadu

Tamil Nadu is the most urbanised state (amongst the large states2) in the country, with an
urban population share of 49 per cent. The urban population is spatially dispersed and there
are variations in urbanisation levels across districts and regions of the state. Unlike most
other states where a significant proportion of the urban population is in and around two or
three primate cities (e.g. Mumbai and Pune in Maharashtra, Bangalore and Mysore in

2 Delhi, Goa and Mizoram have a higher proportion of urban population in their state.

Scoping Exercise to support Sustainable Urban Sanitation in TN: Secondary Review Report | December 2015  vii



INDIAN INSTITUTE FOR
HUMAN SETTLEMENTS

Karnataka), urban centres are well dispersed in Tamil Nadu. There are corridors of urban
concentrations (Sivaramakrishnan & Singh, 2005); namely Chennai-Krishnagiri-Hosur
(estimated to account for 43 per cent of state’s urban population by 2021), Coimbatore-
Erode-Salem-Krishnagiri (estimated to account for 19 per cent of state’s urban population
by 2021), the corridor of Tiruchi-Madurai-Tirunelveli, the coastal corridor of Chennai-
Puducherry-Cuddalore-Thanjavur-Karaikudi (anticipated 7 per cent of state’s urban
population by 2021), and in a lesser way the corridor of Tuticorin-Nagarcoil (anticipated to
account for 4 per cent of state’s urban population by 2021).

The state has 33 districts for administrative purposes. Of this, the district of Chennai is
wholly urban. Apart from Chennai, there are six districts that have urbanisation share of
more than 60 per cent. There are 14 districts that display urbanisation levels less than 30 per
cent. The districts with lower urbanisation levels are mostly situated on the coast and the
central parts of the state. The statutory urban units (ULBs and Cantonment Boards) exhibit a
fair amount of dispersion, with significant numbers existing in about 60 per cent of districts
of the state. This has been a demographic and development feature of the state and is
evidenced in the census from 2001. The urban areas of Tamil Nadu are organised into 10
corporations, 148 municipalities, 561 town panchayats, two cantonment boards, and 376
census towns. The distribution of urban areas across size-class of settlements is presented in
Table (E.2).

Table (E.2): Size-Class Distribution of Urban Areas in Tamil Nadu
Type of Urban Area
Class Municipal 1. Town Cantonment | Census

Corpora‘gon Municipality Panchayat Board Town Total
Class 1
(Greater 10 01 ) ) L 32
than
1,00,000)
Class II
(50,001 — - 74 1 - 5 80
100,000)
Class III
(20,001- - 52 138 1 57 248
50,000)
Class IV
(10,001 — - 1 287 1 117 406
20,000)
ClassV
(5,001 — - - 125 - 171 296
10,000)
Class VI
(Less than - - 10 - 25 35
5,000)
Total # 10 148 561 2 376 1097
Total* 12 124 528 - - -
Source: Census 2011, Operative Guidelines, GoTN, 2014;
# according to Census 2011, *according to Operative Guidelines
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E6. Household Sanitation and Drinking Water Supply in Urban Tamil
Nadu

80 per cent of the urban households in the State have access to tap water supply (within
premises and out) with 66 per cent of these households accessing treated tap water and the
remaining untreated tap water. Only 45 per cent of the urban households have access to
piped water supply within premises, and 40 per cent of the urban households have access to
treated water within premises. Households with access to piped water supply are higher in
the municipal corporations at 63 per cent, followed by Municipalities (43 per cent) and then
town panchayats (34 per cent); amongst statutory urban areas. In census towns too, 34 per
cent of the households have access to piped water supply within premises. Access to treated
piped water is highest in municipal corporations (60 per cent), municipalities (37 per cent)
and then town panchayats (25 per cent) in that order. Tubewells are the next most prevalent
source of drinking water in urban Tamil Nadu with about 6 per cent of households using it
as the primary source. Amongst statutory urban areas, tubewells are reported to be higher
in municipalities (7 per cent), than town panchayats (5 per cent) and the municipalities (4
per cent). Census towns and cantonment boards report the highest proportion of
households with tubewells (9 per cent) as a primary source.

16 per cent of the urban households in Tamil Nadu reside in slums. 30 per cent of slum
households access treated water through a piped water supply, while another 3 per cent
access untreated water. 44 per cent of the urban slum households access water through
piped supply, but not within the premises, while another 4 per cent access this away from
premises. Hand pumps (8 per cent) and tube-wells (6 per cent) are the mostly commonly
used sources for drinking water, after tap water.

In Urban Tamil Nadu, about 75 per cent of households have toilets within their premises, 9
per cent use public toilets, and 16 per cent resort to open defecation. About 66 per cent of
the household toilets are reported to have water closets (Census of India, 2011a). About 27
per cent of the toilets (40 per cent of those with water closets) are connected to sewer
system, and 38 per cent of the household toilets (40 per cent of those with water closets) are
connected to septic tanks (Census of India, 2011a). In Class 1 Cites, the coverage of
household toilets connected to sewers is as high as 50 per cent; smaller cities, hence, have a
higher prevalence of septic tanks. Of the households not having a latrine within premises, a
significant proportion (42 per cent) of these households, reside in town panchayats, 25 per
cent in municipalities and about 16 per cent in municipal corporations. Census towns
account for 17 per cent of the urban households without latrines. Amongst the districts,
Salem (9 per cent), Coimbatore (7 per cent), Tirunelveli and Virudhunagar (7 per cent) and
Erode have the larger share of households without latrines. 35 per cent of the households
without latrines use public conveniences. The proportion of households using public
conveniences is higher in municipalities and marginally lower in municipal corporations and
town panchayats; they are lowest in census towns. Amongst the districts, Coimbatore, Salem
and Virudhunagar have higher proportion of households reported accessing a public
convenience; followed by Chennai, Erode, Namakkal and Theni.
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E7. Wastewater Collection and Treatment in Urban Tamil Nadu

In urban Tamil Nadu, 1,129 Million Litres Daily (MLD) of sewage treatment capacity exists
with another 151 MLD under construction; however current utilisation is reported to be
lower at 394 MLD as per Central Pollution Control Board (CPCB) report of 2013. While on-
site sanitation systems are the most predominant household arrangements across the State,
there has hitherto been limited attention paid to safe collection and treatment of human
excreta from septic tanks. Limited data is available on the number and coverage of these
vehicles, as these are mostly operated by the informal sector. It is a largely unregulated
activity that has started receiving attention only lately.

E8. Institutional Arrangements for Urban Sanitation and Water Supply

The legal framework for urban governance in Tamil Nadu evolved based on the legacy of law
and administrative arrangements in Chennai (Madras Municipal Corporation Act, 1919) and
other municipalities modelled thereon. The governance of town panchayats evolved within a
legal framework shared with villages, i.e. the Tamil Nadu Panchayats Act, 1958. These Acts
were amended to be in conformity with the 73rd and 74th Constitutional Amendment Acts
(1993 and 1994). Amendments to the District Municipalities Act added a separate chapter
on town panchayats.

The other key legislations for urban governance include the Tamil Nadu Water and Drainage
Act 1971, the Chennai Metropolitan Water Supply and Drainage Act, 1977, housing and slum
improvement (e.g. the Tamil Nadu Housing Board Act 1961, and the Tamil Nadu Slum
Clearance Act, 1971), and urban planning and land-use regulation (the Town and Country
Planning Act, 1971). The Town and Country Planning Act, 1971A provides for the notification
of areas, constitution of planning and development authorities like the Chennai Metropolitan
Development Authority (CMDA), preparation and implementation of Master Plans and
Detailed Development Plan and enforcement of Development Control Regulations.

The Municipal Administration and Water Supply (MAWS) Department and the Housing
and Urban Development Department (HUDD), are the two key urban departments in the
State Government.

The MAWS Department is responsible for coordinating the activities of various
organisations and agencies in the planning, execution and maintenance of measures to
provide improved infrastructure and services in the urban areas of the State, and the
provision of drinking water supply in rural and urban areas of the state. In the
administration of the MAWS Department, the Principal Secretary is assisted by a Special
Secretary, a Joint Secretary and two Deputy Secretaries. The Commissionerate of Municipal
Administration and the Directorate of Town Panchayats are sub-departments of this
Department in achieving the objectives set forth by the Government.

MAWS Department also has administrative control of undertakings/bodies such as the
Corporation of Chennai (CoC), the Chennai Metropolitan Water Supply and Sewerage Board
(CMWSSB) and the Tamil Nadu Water Supply and Drainage (TWAD) Board, the last being
responsible for the provision of water supply and underground sewerage facilities in the state
(other than Chennai). MAWS Department also administers the New Tiruppur Area
Development Corporation Limited (NTADCL), which caters to the drinking water supply
and industrial water needs of Tiruppur and nearbyareas.

Apart from these, the Tamil Nadu Urban Development Fund (TNUDF) managed by the

Scoping Exercise to support Sustainable Urban Sanitation in TN: Secondary Review Report | December 2015 X



INDIAN INSTITUTE FOR
HUMAN SETTLEMENTS

Tamil Nadu Urban Infrastructure and Financial Services Limited (TNUIFSL), and the Tamil
Nadu Urban Finance and Infrastructure Development Corporation Limited (TNUFIDCO)
are the two urban financial intermediaries that guide the ULB in assessing the financial
viability of projects and assist in the development of urban infrastructure. These agencies
also coordinate in channelizing funds from Government of India, external agencies and
financial markets for the development of urban infrastructure. The expertise of institutions
like the TNUIFSL and the TNUFIDCO are utilised to provide necessary consultancy based
support services to the ULB to improve their technical capability for implementing bigger
and more complex projects. The Tamil Nadu Water Investment Company (TNWIC), a joint
venture of the GoTN and the ILFS also falls under the MAWS Department administration.

The MAWS Department coordinates and manages the work of eight urban agencies:

Figure E.2: Institutions within MAWS Department

l Minister for Municipal Administration ]

Secretary to the Government
Department of Municipal Administration and
Water Supply

' ' | I | T

Commissionerate Directorate of Corporation of Chennai Metro Tamil Nadu Tamil Nadu Tamil Nadu

of Municipal Town Chennai (CoC) Water Supply Water Supply Urban Urban Finance
Administration Panchayats and Sewerage and Drainage Development and

(CMA) (DTP) Board Board Fund Infrastructure
(CMWSSB) (TWAD) (TNUDF)* Development

Corporation
(TNUFIDCO)

| |
New Tirupur Area Development Tamil Nadu Water Investment Company
Corporation Ltd. (NTADCL) ‘ [ (TNWIC)

* TNUDF is a trust managed by TNUTCL with TNUIFSL as fund manager

Source: Adapted from MAWS Department (2015)

E9. Key Issues in Sanitation and Water in Urban Tamil Nadu

e Access

Full Cycle

Water Stress

Public Health Outcomes

Behaviour change

Knowledge generation

Institutional Priority to urban sanitation
e Financing
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1. Study Background
1.1.Urban Sanitation in Tamil Nadu: Scope of Study

Urban settlements in India are grappling with the challenge of severe deficits along the “full
sanitation chain’. While public systems in India have historically hailed sewerage as the sole
solution for urban households, it is a fact that nearly two-thirds of urban households depend
on on-site systems, i.e. septic tanks and pit latrines (Census of India, 2011a). Adequate
attention needs to be paid to comprehensive management of human excreta, whether sewage
or septage, if the deficits of urban sanitation in India are to be addressed. This has been
highlighted in India’s National Urban Sanitation Policy of 2008 by Ministry of Urban
Development (MoUD), the draft advisory and policy on Septage Management issued by the
MoUD, and in the Septage Management Operative Guidelines issued by the Government of
Tamil Nadu (GoTN, 2014a).

Taking due cognisance of the predominance of on-site sanitation systems in the State, GoTN
committed to improving urban sanitation in mission mode, and issued the Operative
Guidelines for Septage Management across the State in September, 2014. These guidelines
underlined the importance of standardising the design and construction of septic tanks,
instituting standard operating procedures for collection and transportation of septage, and
implementing possible co-treatment options at the existing under-utilised sewage treatment
plants, apart from creating new infrastructure and systems for comprehensive septage
management.

The Bill & Melinda Gates Foundation (BMGF) came forward to assist the GoTN in
developing and implementing sustainable sanitation solutions for urban Tamil Nadu. The
objectives of the Tamil Nadu Sanitation Mission include elimination of open defecation; safe
containment, treatment, and disposal of human excreta, so that public health, hygiene and
dignity can be achieved for urban households and urban areas in the state. The BMGF signed
a Memorandum of Cooperation (MoC) with GoTN for the same, in August, 2015.

With a view to scope the tasks that need to be carried out under the TN Sanitation Mission,
including identification of the institutional arrangements and capacities required, Indian
Institute for Human Settlements (ITHS) was commissioned to carry out a scoping exercise.
This scoping study comprises a secondary review supplemented with primary data
collection in select urban areas, and the conduct of consultations with identified
stakeholders; to understand better the situation of sanitation in the urban areas of the State.
The State-level analyses are supplemented with primary studies and consultations in two
urban locations in the State: a town panchayat cluster, and a municipality.

This is the report of the secondary review; providing a situational analysis of the water and
sanitation situation in urban Tamil Nadu, situated in the context of economic growth,
demographic change, natural resource endowments and their historical utilisation character.
This study draws mainly from available secondary literature and data from the Government
and other public sources.
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1.2.Project Objectives and Scope of Work

The scope of the Study includes:

i.  Carrying out a situational analysis of urban sanitation in Tamil Nadu.

ii.  Conducting an analysis of the institutional, financial and legal frameworks operating
in governance systems, for the examination of the operating frameworks within which
sustainable urban sanitation solutions will need to be explored in Tamil Nadu State.

ili.  Landscaping of key stakeholders, supporters, potential partners for the government’s
efforts and ongoing initiatives on urban sanitation in Tamil Nadu.

iv.  Facilitating engagement with relevant stakeholders, including, but not restricted to,
government officials and community groups, and providing learning therein.

v.  Provide the basis for planning and organising exposure visits to successful examples of
Fecal Sludge Management (FSM) in appropriately similar contexts.

vi.  Developing recommendations for high level interventions by the Technical Support
Unit (TSU) that is going to be established by the GoTN.

1.3. Scope and Structure of this Document

This secondary review starts with the description and analysis of the physical setting for the
State of Tamil Nadu —Location, Physiography, Climate, Temperature and Rainfall— to move
to the natural resource endowments and selected usufructs such as forests, minerals and
water resources. After this contextual setting, it examines the trends in state economy to
understand the shares of the primary, secondary and tertiary sectors and the dependence on
livelihoods. The first half of the document closes with an analysis of the urbanisation trends
in the State.

In the latter part of the document, the focus is on the legal and institutional framework and
the administrative structure that provides governance to urban Tamil Nadu. This is followed
by a brief but focused analysis of the state finances and the finances of the ULB.
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2. Physical Setting: Geography, Resources and Demography

This section explores the physiographic features of the State, the distribution of natural
resources and the interplay between these as evidenced in the livelihoods of the resident
population and the structure of the local economy.

2.1. Geography and Physiographic Features

The southernmost state of India, Tamil Nadu, covers an area of 130,058 Sq.km, and is the
eleventh largest (in terms of area) in India. The bordering states are Kerala to the west,
Karnataka to the north-west and Andhra Pradesh to the north. To the east is the Bay of
Bengal and the state encircles the Union Territory of Puducherry. The southernmost tip of
the Indian Peninsula is Kanyakumari which is the meeting point of the Arabian Sea, the Bay
of Bengal, and the Indian Ocean.

Figure 2.1: Physiography of Tamil Nadu — Elevation

Source: ITHS illustration of USGS DEM data, 2015

The main physiographic features in the State are the coastal plain on the eastern side
stretching from Pulicat lake (in the neighbouring State of Andhra Pradesh) to Kanyakumari
to a length of 1076 km forming a major portion of the State, a central plateau region of
slightly elevated plain (elevation ranging between 150 to 300 m) studded with Javadhu,
Shevaroys, Kalrayan, Pachamalai and Kollimalai hills known as Eastern Ghats and the hilly
regions of the Western Ghats are on the West.
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The western, southern and the north western parts are hilly and rich in vegetation. The
Western Ghats and the Eastern Ghats meet at the Nilgiri hills. The Western Ghats traverse
the entire western border with Kerala, effectively blocking much of the rain bearing clouds of
the south west monsoon from entering the state. The south eastern parts are fertile coastal
plains and the northern parts are a mix of hills and plains. The central and the south central
regions are arid plains and receive less rainfall than the other regions. The trend of drainage
is from west to east into the Bay of Bengal. The river Cauvery rises from the Brahmagiri hill
in Coorg district of Karnataka State and flows eastwards across the peninsula into the Bay of
Bengal, entering Tamil Nadu at Meetur. The Ponnaiyar River rises from Kolar district of
Karnataka State runs across Tamil Nadu and falls into the sea north of Cuddalore. The Vaigai
River originates from the Western Ghats and passes across the State and finally falls into the
Bay of Bengal, 16 km east of Ramanathapuram.

2.2. Climate, Temperature and Rainfall

The proximity of the sea influences the climate of the eastern and southern parts of the state
whereas hilly topography and the inland locations play important roles in modifying the
climate over rest of the State. The western portions of the State and the portions bordering
with Kerala fall under the climate type: marine, mild winter, moist all seasons, warm
summer and the remaining part of the State comes under the climate type: Tropical Savanna,
Hot, seasonally dry. Temperatures tend to be moderate in the coastal areas, while inland it
can go to extremes in some places. Generally, the average temperatures for most parts of the
state stay between 28° C and 40° C in summer and between 18° C and 26° C in the short-
duration winter season. The urban centres of Chennai, Nagapatinam and Madurai record
some of the highest temperatures in summer.

Tamil Nadu has a coastline of about 910 km which accounts for 12 per cent of the country's
coastline. The state coastline bore the brunt of the 2004 Indian Ocean Tsunami when it hit
India, which caused 7,793 direct deaths in the state. Tamil Nadu falls mostly in a region of
low seismic hazard with the exception of the western border areas that lie in a low to
moderate hazard zone; as per the 2002 Bureau of Indian Standards (BIS) map, Tamil Nadu
falls in Zones II & III. Historically, parts of this region have experienced seismic activity in
the M 5.0 range.

The State mainly receives its rainfall in three seasons, viz. SWM, NEM and Pre-monsoon
season. The normal annual rainfall falling over the state is 958.4 mm. About 48 per cent of
the total annual average rainfall is received during NEM, while about 35 per cent is received
during SWM and the balance in the other seasons. The spatial distribution of the rainfall
received over Tamil Nadu is highly variable. Rainfall over coastal areas is more and
decreases to inland areas since the rainfall causing systems are forming over the Bay of
Bengal and moving towards the coast of Tamil Nadu. Also the rainfall over northern end is
more than the southern locations. Orographic impacts are believed to play an important
role in the spatial distribution of rainfall. The coastal districts receive about 65—75 per cent
of annual rainfall and interior districts get about 40-50 per cent in the NEM season. The
hilly regions in the west and hilly/plain lands in north western half of the region receive
their major share from SWM.
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The total surface water potential of the state is assessed as 24,160 Million cubic meters (MCM).
There are 17 major river basins in the State with 79 reservoirs and about 39,000 tanks (TWAD
Board). Of the annual water potential of 46,540 MCM, surface-flows account for about half.
Most of the surface water has already been tapped, primarily for irrigation which is the largest
user. About 15 lakh hectares are irrigated by surface water through major, medium and minor
schemes. The utilisation of surface water for irrigation was about 99 per cent at the end of
the eleventh plan period.

Out of 386 ground water blocks, 139 blocks (36 per cent of all GW blocks) are categorised as
over-exploited, 33 blocks (9 per cent of all GW blocks) as critical, 67 blocks (17 per cent of all
GW blocks) as semi-critical, 136 blocks (35 per cent of all GW blocks) as safe and 11 blocks (3
per cent of all GW blocks) as Saline/poor quality blocks. The NEM rainfall has increased from
34 per cent to 63 per cent and the SWM has decreased from 48 per cent to 24 per cent,
during a span of 10 years. The heavy short-duration downpour (rainfall events) during the
NEM, results in severe floods; especially in the coastal districts such as Cuddalore,
Nagapattinam, Thanjavur and Thiruvarur. Urban flooding is another significant problem.
The capital city Chennai and its suburban areas are worst affected by flood every year (various
media reports) because of improper drainage and encroachment of water bodies and
waterways.

Out of 13 million hectares of geographical area, about 7 million hectares of land is under
cultivation. The farming situation covers irrigated (55 per cent) and rain fed/dry land (45
per cent). Among all States of India, ground water has been harnessed fully in the State of
Tamil Nadu.

2.3. Forests

Tamil Nadu has an area of 27,634 Sq.km under forest cover and tree cover which constitutes
21 per cent of the geographical area of the State. The State harbours diverse vegetation in
nine different forest types, viz., tropical wet evergreen forests, tropical semi-evergreen
forests, tropical moist deciduous forests, littoral and swamp forests (Mangroves), Tropical
Dry deciduous forests, tropical thorn forests, tropical dry evergreen forests, subtropical
broad leaved hill forests and montane wet temperate forests. The share of forest cover in the
districts decreases from west to east.

The State has set aside about 3,840 sq.km. under a network of protected areas in 8
sanctuaries, 5 national parks and 12 bird sanctuaries. The State is also home to 3 Biosphere
Reserves viz. Nilgiris Biosphere Reserve, Gulf of Mannar Biosphere Reserve and
Agasthyamalai Biosphere Reserve.

Most of the important species of mammals of India are found in the forests of the State.
Among them the endangered are Slender loris, Lion tailed macaque, Indian Pangolin, Jackal,
Indian Fox, Indian Wild dog, Sloth bear, Jungle cat, Leopard, Tiger, Mouse deer, Gaur,
Blackbuck, Nilgiri Tahr, Grizzled squirrel, Common dolphin and Dugong. The State has three
Tiger Reserves under ‘Project Tiger’. They are Kalakad-Mundanthurai, Anamalai Wildlife
Sanctuary Project Tiger and Mudumalai Tiger Reserve. In Tamil Nadu ‘Project Elephant’ is
implemented in four Elephant Reserves (ER), namely Nilgiri ER, Coimbatore ER, Anamalai
ER and Srivilliputtur ER.
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Figure 2.2: Tamil Nadu Districts with proportion (per cent) of area under Forests

Cuddalore

L A
W A
3 \
Anyalur @;apanina}n
§ A
O~F Ex

. Na ttinam

) Legend
J (Area in Ha.)

{
Ramanamapumm\\ % share of forested area in districts

g

<3
- [ l31-8
Bls-12
B 121-32
B 32.1-60
km
0 30 60 120 180 240

Source: GoTN (2014c)

Mangroves are spread over 35 sq.km in Chidambaram, Cuddalore, Nagapattinam,
Ramanathapuram and Thanjavur (Muthupet). In Cuddalore mangroves are found in
Pitchavaram, located about 225 km south of Chennai. Pitchavaram mangroves are bathed in
the Vellar-Coleroon estuarine complex and spread to an area of 1,100 Ha. The Pitchavaram
area consists of 51 islets (small and large), which are traversed by numerous creeks, gullies,
channels and canals.
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In Tamil Nadu coral reefs are found in Gulf of Mannar and Palk bay.

In Tamil Nadu, five species of sea turtles namely Olive Ridley, Loggerhead Turtle, Hawksbill
Turtle, Green Turtle and Leatherback Turtle have been reported. Olive Ridley nests
sporadically along northern Tamil Nadu coast and high nesting is observed along
Nagapattinam and Chennai coasts. The other turtle nesting areas are the coasts between
Tranquebar and Pazhayaru, Mamallapuram and Chennai and Point Calimere and
Nagapattinam. Turtle nesting was reported during December to February and also during
April to June.

The tribal population in the country was reported at 104.5 million in 2011, with about 10 per
cent of the tribal population resident in urban areas. Tamil Nadu accounts for 0.76 per cent
of the national population of notified tribes (0.79 million). In the State, 16.9 per cent of the
tribal population is resident in urban areas. The key demographic indicators of the tribal
population in the State are detailed in the Table (2.1) below. While the sex ratio is
comparable between urban and the state, child ratio is higher in the urban for Scheduled
Tribes. The literacy rate is higher amongst both male and female in urban areas. However,
the work participation rate is lower amongst the tribal population in urban areas, suggesting
marginalisation in employment.

TABLE (2.1): KEY DEMOGRAPHIC INDICATORS FOR SCHEDULED TRIBES
IN TAMIL NADU

Particulars Urban State
Total Population of Schedule Tribes (ST) 134,417 794,697
Sex Ratio (ST) 980 981
Child ratio (ST) 940 918
Male Literacy (ST) 66 % 53 %
Female Literacy (ST) 55 % 41 %
Male Work Participation Rate (ST) 56 % 60 %
Female Work Participation Rate (ST) 31% 49 %
Source: Census of India, 2011

A third of the Scheduled Tribes resident in urban areas of the State are resident in the districts
of Kancheepuram, Thiruvallur, Chennai and the Nilgiris (the first two being near Chennai and
the last in the Western Ghats region); about half the urban ST population concentrated in
seven districts and about 75 per cent of the urban ST population resident in 12 of the 32
districts in the State.

2.4. Mineral Resources

Geologically, the hilly terrain and the central plain contain crystalline hard rocks such as
charnockites, granite gneiss, khondalites, leptynites, metamorphic gneisses with detached
occurrences of crystalline limestone, iron ore, quartzo-feldspathic veins and basic intrusives
such as dolerites and anorthosites.
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Coastal zones contain sedimentary limestones, clay, laterites, heavy mineral sands and silica
sands. The hill ranges are sporadically capped with laterites and bauxites of residual nature.
Gypsum and phosphatic nodules occur as sedimentary veins in rocks of the cretaceous age.
Gypsum of secondary replacement occurs in some of the areas adjoining the foothills of the
Western Ghats. Lignite occurs as sedimentary beds of tertiary age. Tamil Nadu is one of the
leading States in the reserves of the following minerals viz., Lignite, Garnet, Magnesite,
Quartz, Feldspar, Clay, Limestone, Bauxite, Graphite and Granite.

TABLE (2.2): DISTRIBUTION OF MINERAL RESOURCES IN TAMIL NADU
Sl. Mineral Districts with Industrial End-use | Estimates of
No. Group Significant Resource
Endowments
Heavy Mineral
Sands (Garnet, | Kanyakumari, . ¢
Ilmenite, Tirunelveli, plgmept, refractory,
1 Rutile, Thoothukkudi, .cegamlc. d ]
Leucoxene, Ramanathapuram and m dustrles and nuciear
Monazite and | Nagapattinam Industry
Zircon)
. Salem, Namakkal Refrjdctory PUrposes
2 Magnesite Coimb’atore and E’ro de and in chemical 73 M Tonnes
industries
Sivagangai,
3 Graphite &aﬁiﬁ;}i&uram’ Export Quality 2 M Tonnes
Tirunelveli
Clay Cuddalore, .
(refractory deukkOtt.al’
4 Stoneware ’an d T}runelveh, RefractoryZ stoneware 9 M Tonnes
ceramic Tiruvallur, and ceramics
Kancheepuram and
grades) . .
Tiruvannamalai
Dindigul, Namakkal
and Salem
5 Bauxite (Kodaikanal, Palani, Aluminium industry 26 M Tonnes
Yercaud and Kolli Hill
ranges)
Cuddalore (Neyveli), Tlh ermafl p(?;/.v er
6 Lignite Perambalur and p 2.1nts, ?rtl 15€T, 3,0275 M Tonnes
Thiruvarur brlquet'tmg' and
carbonisation plants
Tiruchirappalli,
Quartz and Salem, Cpimbatore, .
7 Feldspar Madurai, Export Quality
Tirunelveli, Erode and
Dindigul
Perambalur,
. Tirunelveli, Cement and chemical
8 Limestone Thoothukkudi, industries 1,282 M Tonnes
Virudhunagar, Salem,
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TABLE (2.2): DISTRIBUTION OF MINERAL RESOURCES IN TAMIL NADU

Sl. Mineral Districts with Industrial End-use | Estimates of
No. Group Significant Resource
Endowments
Karur, Namakkal,
Dindigul, Coimbatore
and Madurai
Kancheepuram,
Vellore,
Villupuram,
9 Granite Dharmapuri, Salem,
Erode, Pudukkottai,
Madurai, and
Namakkal districts.
Nagapattinam,
Cuddalore,
Kancheepuram and
Tiruvallur
Source: http://www.tnmine.tn.nic.in/Mineral Reserves and Resources.htm, accessed 27/09/2015

Building facades,
flooring,
decorative/ornament
al uses and in
monuments

710 M cum.

10 | Silica Sands 115 M Tonnes

The State government earned about X594 Crore from the administration of the minerals
sector in FY 2010—2011, growing from X366 Crore in FY 2003-2004.

2.5. Water Resources in Tamil Nadu

Tamil Nadu has an area of about 130,000 sq.km and a population of 72 million of which
slightly more than half (52 per cent) are rural. The decadal population growth has increased
over the 2001-2011 period to 15.61 per cent contrary to a decreasing trend over the decades
starting from 1971 (The projections made by the Registrar of Census in 2006 had
anticipated the Total Fertility Rate to reach near replacement levels by 2011). However, the
decadal growth is still slower than the India average (15.61 per cent in Tamil Nadu
compared with about 17.70 per cent nationally). Taken together with stable birth rates, the
higher population growth rate could be as much an indicator of longevity courtesy of a
better organised health delivery system, as the robust industrialisation that has triggered an
influx of job-seekers from other states. However, the population density is higher at 555
persons/sq.km in Tamil Nadu compared with the national density of 368 persons/sq.km.
Chennai with a density of about 26,900 persons/sq.km is reported to be the second densest
district in the country after North-east Delhi. Tamil Nadu is both land and, in particular,
water short; compared to the rest of India. It has 6 per cent of the country's population but
only 4 per cent of the land area, 6 per cent of the country’s estimated replenishable
groundwater resources and 3 per cent of the country's surface water resources. Water
constraints in Tamil Nadu vary by basin and are influenced by the present level of irrigation
development and by urban needs.

The section examines the development of surface water and ground water resources in the
state, the stage of development across the state and the quality of flows from available data
and literature in the public domain. It then focuses on the urban sector to examine drinking
water supply and household sanitation arrangements, the infrastructure set up for different
parts of the value chain and its implications.
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2.5.1 Surface Water Resources of Tamil Nadu

The average Run off (surplus flow) to the sea from the 17 Basins of Tamil Nadu State is
computed as 177.12 TMC. The total surface water potential of the river basins of Tamil Nadu
is assessed as 24,160 MCM (853 TMC). This potential comprises 17 major river basins, with
39,000 tanks (storage capacity of 347 TMC), 79 reservoirs (storage capacity of 243 TMC),
contribution from other States (of 261 TMC) and other storage of two TMC.

Of the annual water potential of 46,540 MCM, surface flows, account for about half. Most of
the surface water has already been tapped, primarily for irrigation the largest user. The gross
irrigated area is 2.4 million hectares, by surface water through major, medium and minor
schemes. At the end of the 11th plan (2007-2012), the potential of irrigation created was
1,528,000 Hectares, which is greater (105 per cent) than the ultimate irrigation potential
estimated. More than 99 per cent (99.6 per cent) of the potential created is being utilised.

Figure 2.3: River Basins of Tamil Nadu with District Boundaries
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Source: (GoTN, n.d. ), Last accessed on Oct 03 2015

Rivers of Tamil Nadu: Among the several rivers flowing through the state, Kaveri River, with
760 Km of length, is the longest among all the rivers in Tamil Nadu. It is among the sacred
rivers of the country; this river is popularly called the ‘Ganga of the South’ or the ‘Dakshina
Ganga’. Some of the other main rivers of Tamil Nadu can be sub-divided into the following

types:

Following are the other major rivers which flow through this southernmost region of the
Indian peninsula:
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Bhavani River: Fed, mostly, by the southwestern monsoon, this is one of the main
tributaries of the river Kaveri.

Cheyyar River: This tributary of River Palar is a major seasonal river that flows through the
district of Tiruvannamalai.

Chittar River: The main river originates from the Courtallam Hills of the Shencottah Taluk
and Tenkasi Taluk in the district of Tirunelveli. It flows through the state along with its five
tributaries.

Ponniyar River: Flowing across the borders in between the taluks of Villupuram and
Cuddalore, it finally drains into the Bay of Bengal.

Thamirabarani River: This River originates from the peaks named Agathimalai,
Aduppukkal Mottai and Cherumunji Mottai in the Tirunelveli district.

Vaigai River: While flowing towards the Palk Strait, it changes its course towards the south-
east near Sholavandan and passes through the town of Madurai.

Gundar River: It mainly flows through the districts of Tirunelveli and Virudhunagar in
Tamil Nadu.

Noyil River: This tributary of Kaveri flows through Dharapuram taluk and Palladam taluk in
Erode district and Coimbatore district respectively.

Suruli River: This originates from the Suruli Waterfall, which is among the major tourist
attractions in the Theni district.

Vaipar River: With its origination in the bordering hills of the Kerala state, the river runs
through the Virudhunagar district as well as the Theni district.

2.5.1.1 Quality Considerations in Select River Basins of Tamil Nadu3

The Palar River basin: The Palar originates in the Nandi Durg hills of the eastern part of
Karnataka State. The river passes through hilly stretches of Andhra Pradesh before entering
Tamil Nadu near Vaniyambadi town. The Palar river basin covers an area of about 18,300
Sq.km, of which approximately 11,000 Sq.km. falls within the Tamil Nadu border. The river
joins the sea near Mahabalipuram. The average annual rainfall ranges from 800 to 1,200
mm.

Tanks have historically been the most important source of irrigation within this river basin.
There are no storage reservoirs constructed across this river, but one finds a few anicuts
(diversion weirs) that fill about 700 Tanks irrigating about 61,000 Hectares. These are called
system tanks. Apart from the system tanks, there are numerous spring channels with their
origin in the Palar or its tributaries, irrigating thousands of hectares in the villages along the
river. There are reported to be about 606 spring channels (Institute of Water Studies, 2005).
In many villages, the spring channels still exist, but in a degraded and silted condition. In
many of these channels, river water stopped flowing long ago, and in some, untreated
effluent is discharged by tanning industries. Paddy is the major crop followed by groundnut.

3[Most of the matter in this section has been sourced from ‘Living rivers, dying rivers’ (Iyer, 2015)]
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The concentration of tanning industries in the Palar basin has a history of more than a
century. Leather industries have been highly profitable as well as earners of substantial
foreign exchange; and have also generated large employment opportunities for the local
population. During the eighties two significant shifts happened. These were the ban on the
export of semi- finished leather, leading to industry shift to export of finished leather; and
the process of tanning changed from the conventional eco-friendly vegetable based process to
chrome tanning and the number of tanneries multiplied rapidly. India’s total value of leather
exports was expected to surge to Euro 5.27 Billion by 2013-2014, of which 35 per cent was
from Tamil Nadu and the Palar basin (Council for Leather Exports, 2009). In the nineties,
the number of ‘red’ industries that discharged a huge quantity of untreated effluent in the
Palar basin were: 460 tanneries, 63 chemical industries and 116 other industries (ADB,
1994). Since then, the number of tanneries has increased to a reported 800 within the basin.
The Palar basin in Tamil Nadu characterised by a high degree of urbanisation, coupled with
rapid expansion of leather tanneries; has increased the demand for water from urban
populations and industry manifold. It is characterised as a ‘closed basin’ (Venot, Turral,
Samad, & Molle, 2007).

A study carried out in the Vellore district (Mukherjee, 2010) indicate high chromium
contamination and high presence of chromate-tolerant microbial population. Tests on
groundwater indicate high concentration of total dissolved solids. Studies by TNPCB indicate
a high level of chromium contamination in land, soil and groundwater, and that the
chromium waste has spread over a large area in the Ranipet region. There are Common
Effluent Treatment Plants set up, but local reports indicate that most of these do not work
effectively. Not only is the soil and water polluted, but the air due to the spraying of
chemicals is also affected. One of the major impacts of the environmental degradation has
been the out-migration of households in the village that depended on farming.

The most vital response to the acute pollution problem came from the Vellore Citizens
Welfare Forum, which filed a PIL against the tanners in 1991. The SC bench in their decision
of 1996, upheld the precautionary principle and the polluter pays principle, and created an
authority under section 3 (3) of the EPA, 1986 to compute compensation for reversal of
ecological damage and for payment to individuals. However, the computations by the Loss of
Ecology Authority (LEA) were challenged by the tanners and the compensation whittled
down by about half. The status of the Palar basin in 2013 is reportedly much worse compared
to what it was earlier. The judicial intervention was minimally successful in raising
awareness, but not in ensuring sustainable development and reversal of ecological damage in
the basin.

The Palar River has got the rare distinction of earning the third place among the ten most
polluted rivers in the World identified by the Blacksmith Institute of New York in 1996. The
criteria used for such identification were: (i) the size of the affected population (over 3.5
million), (ii) severity of the toxin(s) involved, (iii) impact of children’s health and
development, (iv) evidence of a clear pathway of contamination and (v) existing and reliable
evidence of health impact.

The Cauvery river basin: The River Cauvery is an inter-State river which is the mainstay
for both Tamil Nadu (lower riparian State) and Karnataka (Upper riparian State). The main
tributaries of the river in Tamil Nadu are Bhavani, Amaravathi, Noyyal and Kodaganar. A
large number of tanneries and dyeing, bleaching, chemical, sugar and paper industries are in
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these basins. Most of these industries use the freshwater from the river flows and use the
same rivers to dump their effluents. Also, the large number of small and medium-sized
towns located all along these rivers dump their municipal sewage and other wastes in the
rivers.

Noyyal: A tributary of Cauvery: The River originates in the Western Ghats, flows
through the industrial town of Tiruppur, through a distance of 175 km., before joining the
Cauvery. The region which constitutes this river basin is traditionally a dry tract, which
depended entirely on groundwater for all purposes. Over the years, there has been a
lowering of water table, resulting in groundwater depletion in many parts. The introduction
of modern mechanised pumping technologies has fundamentally altered the dynamics of
agricultural water supply and use. This is all occurring in an area with marked seasonal
variations in precipitation and relatively low levels of groundwater storage.

Tiruppur town and its suburbs are known for its concentration of knit-wear industries. There
are over 3,000 knitting mills and over 800 dyeing and bleaching industries in this region.
These not only consume a huge quantity of fresh groundwater but also discharge them back
into the Noyyal River. In 1997, the Orathapalayam dam constructed across the Noyyal River
was overflowing with effluent endangering quite a number of villages around. Eventually, at
the time when there was no appreciable flow in the Cauvery River, the Public Works
Department opened the gates of the Orathapalayam dam to let the polluted water flow down
without any prior warning to the public. The effect was devastating. Considerable damage
occurred to crops, animals, soils and groundwater. Several hundred animals collapsed after
drinking this water. The severity of the situation was such that Government was forced to
release 20,000 cusecs of water from Mettur dam with a view to reduce the pollution load in
the Cauvery even though it was a dry period.

Waterways of Chennai: The waterways of Chennai namely the Cooum and Adyar river
and the Buckingham canal were historically clean water ways, but they now carry sewage and
industrial effluents. Repeated attempts to clean the Chennai waterways have been a failure.
There are reported to be about 750 sewage and effluent outfalls into these waterways
carrying over 700 MLD of waste water (untreated) finally mixing with Bay of Bengal.

The Cooum, once a fresh water source is today a drainage course collecting surpluses of 75
small tanks of a minor basin. The length of the river is about 65 km, of which 18 km, fall
within the Chennai city limits. This river once used for fishing and boat racing, has borne the
adverse effects of the city's unplanned explosion.

The Buckingham canal is reportedly the most polluted of the three major waterways in the
city with nearly 60 per cent of the estimated 700 million litres of untreated sewage from the
city, being let into it daily, including by CMWSSB.

The Adyar River, a flood carrier of Chennai is full of municipal sewage and effluent
discharged by industries. Estimated industrial pollutant loadings discharged into major
rivers in Tamil Nadu was also presented. Thus, surface water resources in the State are
constrained by availability volumes and further constrained by the degradation of existing
water resources by pollution from industries and households. This phenomenon also
highlights the paucity of available information for decision-making and planning. Data that
is collected is very selective such as land details, rainfall, crop details, water (surface and
groundwater), income and consumer expenditure, assets and liabilities, livestock, etc., and
There is lot of data such as pollution data of river basins, pollution levels of surface and
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groundwater, solid waste, bio-medical waste, urban sewage, e-waste generation, and losses
from floods and droughts (socio-economic losses and expenses incurred by way of
mitigation) which is not collected and made available in the public domain.

2.5.2 Ground Water Resources of Tamil Nadu

The utilisable groundwater recharge is 22,423 MCM. The current level of utilisation
expressed as net ground water draft of 13.558 MCM is about 60 per cent of the available
recharge, while 8875 MCM (40 per cent) is the balance available for use. Over the last five
years, the percentage of safe blocks has declined from 35.6 per cent to 25.2 per cent while
the semi-critical blocks have gone up by a similar percentage. Over-exploitation has already
occurred in more than a third of the blocks (35.8 per cent) while eight blocks (2 per cent)
have turned saline.

Figure 2.4: Stage of Groundwater Development in Blocks, Tamil Nadu

. 3 —

-?.

Source: (TWAD Board, n.d.) accessed Oct 08 2015

2.5.2.1 Change in Groundwater Level

Tamil Nadu is one of the states in the country with groundwater at an advanced stage of
development. This is characterised by a significant proportion of over-exploited, critical and
semi-critical blocks (62 per cent of total number of blocks). The depth to groundwater also
varies from district to district. Figure 2.6 represents the average depth to groundwater in the
districts and the range of fluctuation (minimum to maximum) over the year. Thirteen (42
per cent) of the thirty-one districts4# have a minimum GW level deeper than the State average
(green line), while 15 of the 31 (48 per cent) districts have maximum GW levels deeper than
the State average.

4 Excluding Chennai

Scoping Exercise to support Sustainable Urban Sanitation in TN: Secondary Review Report | December 2015 25



INDIAN INSTITUTE FOR
HUMAN SETTLEMENTS

Figure 2.5: Change in Depth to Groundwater: Post-Monsoon (Jan 2015) to Pre-Monsoon
(May 2015)
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2.5.2.2 Quality of Groundwater

The testing of groundwater sources is carried out under the National Rural Drinking Water
Program. Except for Villupuram and Virudhnagar, most districts report some sources (up to
5 per cent) with excess Iron, while a larger extent of contamination is reported in Dindigul
and Kanniyakumari and in Nagapattinam.

Fluoride as a contaminant is reported most in Theni district. The districts of Kanniyakumari,
Pudukkotai, Tiruchirappalli, Perambalur, Ariyarur, Tiruvarur, Cuddalore, Villupuram and
Nagapatinam do not report any excess Fluoride.

Nitrate contamination is reported highest in Tiruppur, Erode (these have significant number
of ‘red’ category industries), Tiruvannamalai and Vellore and there is no reportage of Nitrates
in Kanniyakumari, Karur, Pudukkotai, Tirunelveli and Virudhnagar.

Theni, Dharmapuri and Krishnagiri report the highest incidence of fecal coliform in
groundwater samples, followed by Vellore, Tiruvannamalai, Madurai, Ramanathapuram and
Dindigul.

Groundwater contamination is an issue in most districts. The extent of contamination varies
and is seemingly not very high for excess Iron or excess Fluoride. The issue of nitrates and
fecal coliform contamination suggests higher risk, but does not exceed 25 per cent of samples.
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Figure 2.6: Presence of Iron, Fluoride, Nitrate and Fecal Coliform in Groundwater

Source: GoTN (2014b)
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2.5.3 Water Resources: Demand-Supply Estimates

Water availability is becoming a critical commodity in the State. Sectors like industries,
hydro-power, domestic, livestock and increasing environment needs are competing for the
available share of water. The demand from the various sectors as assessed by the Institute of
Water Studies (IWS), GoTN is presented in the table below. The challenge is to bridge this
gap by reducing the demand or by efficient water management.

Table (2.3): Current Demand-Supply Situation for Water Resources in
Tamil Nadu
o Tommaend
Total Assessed water Resources 1,587.00
Drinking water demand 51.40
Corporations 13.80
Municipalities 9.60
Town Panchayats 10.00
Rural 18.00
Irrigation demand 1,766.00
Industries 54.90
Power 4.20
Livestock 18.30
Total Demand 1,894.80
Gap (Demand—Availability) (307.80)
Source: http://www.twadboard.gov.in/twad/tamilnadu.aspx accessed October 8, 2015

The Water Resources Organisation prepared a State Framework Water Resource Plan of
Tamil Nadu. The projections for 2044 indicate significant increases in domestic and
industrial consumption as well as in energy production. This is anticipated to stress further
the already stressed water resource potential of the State.

Scoping Exercise to support Sustainable Urban Sanitation in TN: Secondary Review Report | December 2015 28


http://www.twadboard.gov.in/twad/tamilnadu.aspx

INDIAN INSTITUTE FOR
HUMAN SETTLEMENTS

3. Economy of Tamil Nadu

Tamil Nadu has the second largest GDP amongst the States, after Maharashtra. Economic
growth has been following a cyclical trend with positive linear character every 4-5 year
followed by a year of lower growth. The trend in economic growth over the last ten years is
shown in Figure 3.1 below. The primary sector shows near-stagnation and even decline in
some years, and reports a growth of 50 per cent (or half) over the 2005—2015 period.
Manufacturing has grown steadily over the first half of the period, but has slowed down in
year-on-year growth after FY 2011, and reported a growth of 207 per cent over the 2005—
2015 period. The services sector has witnessed the highest growth during this period, and
reported a growth of 235 per cent over the ten-year period.

Figure 3.1: Trend in State GDP over 2005 to 2015 by Primary, Secondary and Tertiary
Sectors
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The sectoral composition of the state economy for the 2012-2015 period is detailed in Figure
3.2 below. While no sub-sector within the primary sector displays any prominence during
this period, registered-manufacturing (formal), construction and allied sub-sector of
transport, storage and communication display prominent shares in the state domestic
product from the Industry sector; the sub-sectors of trade, hotels and restaurants, real
estate, building ownership and other services have prominent shares from the services
sector. Thus, the state economy is typified by a nearly stagnating primary sector (agriculture,
livestock and fisheries), an Industries sector that is growing at a slow pace and a more
rapidly growing services sector. Within these, land-related economic activities, connectivity
and mobility aspects of industrial and tertiary growth and leisure seem to be enjoying
continued growth (in the last three years) and suggest a very strong urban growth focus.
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Figure 3.2: Trend of Composition of State GDP over 2012 to 2015 by Constituent sub-
sectors
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The scale and growth of economic activity in the districts is significantly different and ten of
the thirty-two districts in the state account for more than half the SDP (see 3.1). The
distribution of domestic product for 2011—2012 (taken as a typical year where data is
available) is presented in Table (3.1). The category of districts with low NDP, i.e. less than 1
per cent of SDP; are about ten years behind the category of districts with a share greater
than 4 per cent of SDP, in terms of the scale of economy. The middle category of districts in
terms of NDP are also the ones reported to have more persons employed in the primary
sector and include some of the paddy-growing areas of the State.

Table (3.1): Classification of Districts and their share of Net Domestic Product
2011-2012
District(s) Category Total Net Share of
(District NDP as District State
Share of State) Domestic Total
Product (In
Lakh Rupees)
Perambalur, Ariyalur, Thiruvarur, Less than 2 % 4,640,807 13 %
The Nilgiris, Theni,
Ramanathapuram, Sivagangai,
Nagapatinam. Pudukkotai, Karur,
Dharmapuri
Thiruvannamalai, Villupuram, 2-4 % 11,875,389 33 %
Thanjavur, Dindigul, Krishnagiri,
Namakkal, Thoothukudi,
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Table (3.1): Classification of Districts and their share of Net Domestic Product

2011—2012
District(s) Category Total Net Share of
(District NDP as District State
Share of State) Domestic Total
Product (In
Lakh Rupees)
Cuddalore, Virudhunagar,
Kanniyakumari, Erode
Madurai, Tirunelveli, Tiruppur, Greater than 4 % 19,479,853 54 %
Salem, Tiruchirappalli, Vellore,
Coimbatore, Kancheepuram,
Thiruvallur, Chennai

Source: ITHS Analysis of CSO (2015)

The share of the primary sector (agricultural sector) is significant in Ariyalur district at 33.87
per cent during 2010-11, followed by Perambalur district (30.70 per cent), Nagapattinam
district (24.09 per cent) and Theni district (23.19 per cent). The share of secondary sector to
total district income was found to be the highest in Virudhunagar district (51.76 per cent)
followed by Kanniyakumari district (49.28 per cent), Tiruppur district (42.22 per cent),
Coimbatore district (41.83 per cent).

3.1. Manufacturing and Industries

The State occupies a leadership position in manufacturing of diverse range of products like
Automobiles and parts, textiles, Electronic hardware, Leather products, Light and heavy
Engineering & Fabrication, etc., apart from Software development IT enabled Services (Dol,
2015). According to the Annual Survey of Industries (ASI) for 2012-13 by Central Statistical
Organisation (CSO), Government of India, Tamil Nadu has 36,869 factories employing 1.96

million persons including 1.60 million workers with invested capital of ¥0.29 million Crore.

The Strategic Plan for infrastructure development in Tamil Nadu in the Vision 2023
envisages development of industrial and commercial infrastructure in two broad areas as

follows:
. Industrial infrastructure covering industrial estates, SEZs Investment of
150,000 crore
. Tourism projects covering entertainment complexes hotels/resorts amounting

to 10,000 crore of investment

In the strategic plan, industrial infrastructure comprises of land required for industrial
activity and the cost of development of land to make it suitable for industrial use. It also
includes the facilities required within the industrial area. The development projects under
consideration are:

a. Acquisition of 6,826 acres of land by SIPCOT (State Industries Promotion
Corporation of Tamil Nadu) for new and extension of existing industrial estates
across the state;
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b. Acquisition of land by SIDCO (Small Industries Development Corporation Limited)
for industrial estates across 25 locations in Tamil Nadu. The extent of land estimated
to be acquired is 2,256 acres;

c. Area development of Sriperumbudur industrial area;

d. Development of the following industrial corridors:

1) Chennai—Ranipet

2) Ranipet—Hosur

3) Madurai—Thoothukudi
4) Coimbatore—Salem

5) Chennai—Trichy

6) Coimbatore—Madurai

e. Establishment of a Petroleum, Chemical and Petrochemical Investment Region
(PCPIR);

f. Establishment of an Information Technology Investment Region (ITIR);

Establishment of three large industrial townships; and

Aerospace and logistics park near the green field airport

= 00
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4. People of Tamil Nadu and Urbanisation

The results of the Census of 2011 indicate a rapidly urbanising Tamil Nadu. The ratio of rural
to urban population had nearly reached parity and stands, in percentage terms, at 51.6 in
villages and 48.4 in cities. Tamil Nadu’s population at the stroke of midnight of March 1,
2011, stood at 7.21 crore, including 3.61 crore men and 3.60 crore women. The population
distribution in rural areas stood at 3.72 crore, while urban population was 3.49 crore. Of the
total increase of 9.7 million people in the last decade (2001—-2011), the contribution of rural
areas was 2.3 million, whereas the contribution of urban areas was 7.4 million.

Considering that population projections had indicated a movement towards near
replacement levels over the last decade (Total Fertility Rate = 2.1), the State surprised many
by being the only State (apart from Chattisgarh) to experience an increase in decadal
population growth rate, from 11.7 per cent in 1991—2001 to 15.6 per cent in 2001—11. The
category of child population within the age of zero to six years constitutes 9.5 per cent of the
state’s population, a decline from the 11 per cent in 2001. Thus, the growth in population is
due to a sharp rise in numbers, aged seven years and above, and study of district-level data
reveals that the most likely explanation for this population increase is in-migration of labour,
especially in districts with high industrial activity (Singh, 2011).

Figure 4.1: Total Population Growth Trend in Tamil Nadu-1901-2011
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The district level population data and growth trends are interesting. The district of
Kancheepuram experienced an increase in its decadal population growth rate from 19 per
cent in 1991—2001 to 39 per cent 2001—11. Thiruvallur’s decadal growth rate increased from
23 per cent in 1991-01 to 35 per cent in the last census. These districts are next to Chennai.
Coimbatore increased from 17 per cent to 19 per cent over the inter-census periods, while
Tiruppur increased from 25 per cent in 1991—2001 to 29 per cent in 2001—11. These districts
being major hubs of economic activity, specifically information technologies and
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manufacturing, the data suggests the influx of non-Tamil persons from around the region
and even other states.

4.1.Urbanisation in Tamil Nadu

Tamil Nadu stands out as well urbanised; this has been so for a long time. A relatively high
proportion of the total population is urban and the towns are well dispersed; arguably due to
three factorss:

1. The even regional spread of irrigation infrastructure (canals, wells and tanks), giving
rise to mixes of wet and dry crops based on water availability and management, and
generating a significant marketed surplus;

2. The relative absence of large-scale industry (except possibly the suburbs of Chennai) ,
which means that industry has a workshop and home-based character throughout the
region; and

3. The decentralised and dispersed physical infrastructure (roads, railways and
marketplaces).

While some economic activity —retailing, agricultural wholesaling and processing, Gold-
Smithy and Pawn-broking, for instance— is common to settlements throughout India, a
remarkable feature of these dispersed market towns is the degree to which their economic
bases are specialised. Taking Tamil Nadu again, for instance, the Palar Valley specialises in
leather, Cheyyar in mats, Arni and Kancheepuram in silk, Vellore and Salem in construction,
Tiruchengode in drilling equipment and lorry bodies, Salem and Bhavani in textiles,
Tiruchirappalli in gems, Coimbatore in textiles and engineering, Tiruppur in knitted cotton,
Sivakasi in matches, Palladam in chewing tobacco, Annur in cooking oil and Kangeyam in
cattle.

Tamil Nadu is the most urbanised state (amongst the large states®) in the country, with an
urban population share of 49 per cent. The urban population is spatially dispersed and there
are variations in urbanisation levels across districts and regions of the state. Unlike most
other states where a significant proportion of the urban population is in and around two or
three primate cities (e.g. Mumbai and Pune in Maharashtra, Bangalore and Mysore in
Karnataka), urban centres are well dispersed in Tamil Nadu. There are corridors of urban
concentrations; namely Chennai-Krishnagiri-Hosur (anticipated to account for 43 per cent of
state’s urban population by 2021), Coimbatore-Erode-Salem-Krishnagiri (anticipated to
account for 19 per cent of state’s urban population by 2021), the corridor of Tiruchi-Madurai-
Tirunelveli, the coastal corridor of Chennai-Puducherry’-Cuddalore-Tanjavur-Karaikudi (7
per cent of state’s urban population by 2021), and in a lesser way the corridor of Tuticorin-
Nagarcoil (estimate to account for 4 per cent of state’s urban population by 2021)
(Sivaramakrishnan & Singh, 2005).

5(Rukmani, 1996) as cited in India Working: Essays on Society and Economy. Barbara Harriss White (Ed.)

6 Delhi, Goa and Mizoram have higher proportion of urban population in their state.

7Puducherry is a separate Union Territory adjoining Tamil Nadu. The corridor characterisation includes this
owing to the connectivity infrastructure.
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Figure 4.2: Settlement Map of Tamil Nadu

Source: ITHS Analysis of (Census of India, 2011b)

The state has 33 districts for administrative purposes. Of this the district of Chennai is
wholly urban. Apart from Chennai, there are six districts that have urbanisation share of
more than 60 per cent. There are 14 districts that display urbanisation levels less than 30 per
cent. The districts with lower urbanisation levels are mostly situated on the coast and the
central parts of the state. The statutory urban units (ULBs and Cantonment Boards) exhibit a
fair amount of dispersion, with significant numbers existing in about 60 per cent of districts
of the state. This has been a demographic and development feature of the state and is
evidenced in the census from 2001.

The urban areas of Tamil Nadu are organised into 10 corporations, 148 municipalities, 561
town panchayats, two cantonment boards, and 376 census towns. The distribution of urban
areas across size-class of settlements is presented in Table 4.1.
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NADU

TABLE (4.1): SIZE-CLASS DISTRIBUTION OF URBAN AREAS IN TAMIL

Class

Type of Urban Area

Municipal
Corporatio
n

Municipalit
y

Town
Panchaya
t

Cantonmen
t Board

Censu

Town

Tota

Class 1
(Greater
than
100,000

)

10

21

32

Class II
(50,001

100,000

)

74

80

Class III
(20,001~
50,000)

52

138

57

248

Class IV
(10,001 -
20,000)

287

117

406

ClassV
(5,001 -
10,000)

125

171

206

Class VI
(Less
than
5,000)

10

25

35

Total

10

148

561

376

1097

Total*

12

124

528

Source: Census of India (2011b), (GoTN, 2014a)
*according to Operative Guidelines
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5. Urban Watsan and Environmental Services in Tamil Nadu
5.1.Drinking Water Supply

The major source of water to urban households in Tamil Nadu is through piped network (66
per cent) (Census of India, 2011a), another 14 per cent depend on untreated tap water, and
nearly 16 per cent depend on ground water (through hand-pumps, tube-wells or wells).
However, only 40 per cent of households have access to piped water supply within their
premises.

Table 5.1 presents the per capita water supplied in different types of urban areas. The table
below illustrates that a majority of urban areas receive water supply below the Service Level
Benchmarking norm of 135 Iped (litres per capita daily).

Table (5.1): Per Capita Water Supply in Urban Tamil Nadu

ULB Good | Comfortable | Poor | Acute | Total

Corporations 5 3 3 0 11
(Good >=110 Ipcd,
Comfortable >=70-<110
Ipcd, Poor- <70 Ipcd)
Municipalities 44 77 1 2 124
(Good >=90 Ipcd,
Comfortable >=40-<90 lpcd,
Poor->=20 -< 40 Ipcd, Acute
<20)

Town Panchayats 431 91 6 0 528
(Good > 70 Ipcd, Comfortable
>=40-<70lpcd, Poor- <40
Ipcd)

Total 480 171 10 2 663

Source: http://www.twaddboard.gov.in/twad/urban water.aspx, Last accessed on 9t" June, 2015.

In earlier years, the city of Chennai suffered from an acute water scarcity, in particular
during low rainfall years. In early 2000, the CMWSSB supplied less than 50 per cent of the
requirement of the city population, that too in an irregular fashion (Ruet, Saravanan, &
Zerah, 2002). Groundwater played a crucial role in filling the gap. However, the city’s
groundwater level had reached an alarming low and in many places intrusion of seawater
was reported because of over-exploitation of ground water. This has affected the potability of
groundwater in many places as indicated by a battery of indicators (Janakarajan 2013). The
CMWSSB depended heavily on transport of water from public wells and agricultural wells
located in peri-urban villages. These measures impacted the groundwater table and socio
economic life of people but also resulted in conflicts because of imbalance in the water equity
between the city and peri-urban areas.

The Metro Water Board supplied water through 10000, 12000 and 20000 litres capacity
tanker-trucks numbering around 6000 every day throughout the city till October 2004, in
addition to the supply through the pipeline network. The water was pumped from the well
fields at Minjur, Panchetti and other places and the board hired about 125 field wells around
Poondi to pump 30 million litres of water per day into Red Hills water treatment plant. This
recourse to ground water for shoring up supply was a strategy employed from the early
seventies. By the middle of the last decade, the GoTN and the city authorities had changed
strategy and initiated desalinisation projects (200 MLD completed, 200 MLD under
construction) to satisfy Chennai’s water requirements. Owing to the cost of desalinisation
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and the impact on revenues of the CMWSSB, the GoTN provides finances to plug the
revenue gap to the tune of about X200 Crore annually. The dependence of towns in the state
on groundwater sources is very high with a majority of them using groundwater sources or a
combination for primary drinking water supply.

5.2. Household Access to Drinking Water Supply in Urban Tamil Nadu

The access of urban households to drinking water sources (Census of India, 2011a) is
provided in Table (5.2) below. 80 per cent of the urban households have access to tap water
supply (within premises and out) with 66 per cent of these households accessing treated tap
water and the remaining untreated tap water. Within premises, the coverage is significantly
lower. Only 45 per cent of the urban households have access to piped water supply within
premi