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FOREWORD 

Groundwater is an important major natural source of freshwater in the world. It is 

sole source of drinking water in most arid and semi-arid regions.  It is more accessible 

particularly with availability of energy and susceptible to over-exploitation. During the 

past two decades, the water level in several parts of the country has been falling rapidly 

due to an increase in groundwater extraction. It has been reported that drinking water 

need is going to rise by 44 per cent, irrigation need by 10 per cent, industry need by 81 

per cent respectively by 2025.  

The number of wells drilled has been increased at a alarming rate for irrigation of 

both food and cash crops with rising population and changing lifestyles. Intense 

competition among users in agriculture, industry and domestic sectors are driving the 

groundwater table lower. An uncontrolled use of the borewell technology has led to the 

extraction of groundwater at such a high rate that often recharge is not sufficient. In 

addition, leachates from agriculture, industrial waste and the municipal solid waste have 

also polluted surface and groundwater. 

 Climate change has tremendous impact on groundwater resources and 

consequently on agriculture and also drinking water use. For every one degree Celsius 

increase in temperature, groundwater will fall by 0.30 to 0.55 metres. The effects of 

climate change on groundwater include a long term decline in groundwater storage, 

increased frequency and severity of groundwater droughts, increased frequency and 

severity of groundwater-related floods, mobilization of pollutants due to seasonally high 

water tables and sea water intrusion in coastal aquifers, due to sea level rise and resource 

reduction.  

 Sustainable management of groundwater resource is vital for food 

security, ecological integrity and economic development. However, sustainable 

management requires a sound understanding of this resource from scientific as well as 

socio-economic perspectives. Disseminating this knowledge to broad range of audiences 

is also critical for developing successful solutions. The agro-climatic zone wise rainfall 

and groundwater level fluctuations of Tamil Nadu and case studies on augmentation of 

groundwater resources were compiled under the frame work of ICAR- Network Project 

on ―National Imitative on Climate Resilient Agriculture (NICRA)‖ and presented as 

future guidelines. 

 

I congratulate the Director, WTC and his associates for bringing out the valuable 

documents in time. 

 

 

Prof. Dr. K. Ramasamy 
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PREFACE 

Climate change is likely to affect groundwater due to changes in precipitation and 

evapotranspiration. Direct impacts of climate changes in groundwater are variation in 

duration, amount and intensity of precipitation and evapotranspiration which will 

increase or decrease recharge rates.  Rising sea levels will allow saltwater to penetrate 

farther inland and upstream in low lying river deltas.   

Variation in CO2 concentrations may affect carbonate dissolution and the 

formation of karst and indirect effects are land cover changes (viz. natural vegetation and 

crops) may increase or decrease recharge. There is an increase in groundwater extraction 

due to decrease in reliability of surface water as a result of increased floods and droughts. 

Also increase in flood frequencies may affect groundwater quality of alluvial aquifers.   

Variation in soil organic carbon content may affect the infiltration properties of 

the aquifers. The rain fed areas in major part of hard rocks are also having the potential 

for the localized groundwater augmentation by water conservation structures to 

supplement the rain water with even limited groundwater resources for a shorter duration. 

Natural recharge measurements carried out in about 20 river basins, well distributed over 

the various climatic and geomorphic zones obtaining in the country, suggest that only 

about 5 to 10 percent of the seasonal rainfall is contributed as annual recharge in the 

peninsular hard rock regions, whereas in the alluvial areas that figure is about 15 to 20 

percent of the rainfall (Athavale et al 1992).  

Rising sea levels may lead to increase seawater intrusion into coastal and island 

aquifers, while increased frequency and severity of floods may affect groundwater quality 

in alluvial aquifers. For small and flat coral islands at the coast of India, the thickness of 

freshwater lens was computed to decrease from 25 m to 10 m and from 36 m to 28 m, 

respectively, for a sea level rise of only 0.1 m (Mall et al., 2006). 1 m sea level rise would 

inundate 1700 km
2
 of predominantly proper agricultural land (IPCC, 1992).  The 

availability and sustainability of groundwater in many principal aquifers are threatened 

by depletion by human and climatic stresses.  

Therefore, groundwater sustainability is a major challenge because groundwater is 

a widely distributed resource. This bulletin highlights the scientific understanding of 



4 
 

aquifer‘s response to climate change and importantly suggests ways to augment 

groundwater recharge.  

The Water Technology Centre is operating an ICAR-Network project on 

―National Initiative on Climate Resilient Agriculture (NICRA)‖ with a major objective 

on augmentation of groundwater resources based on climate variables and their impacts 

in agriculture. The undersigned are grateful to Dr. S. Ayyappan, Director General (ICAR) 

and Secretary (DARE), Government of India, New Delhi and Prof. K. Ramasamy, Vice-

Chancellor, Tamil Nadu Agricultural University, Coimbatore for their constant support 

and encouragement to this important project. Sincere gratitude is also due to Dr. Alok 

Sikka, Deputy Director General (DDG), NRM, New Delhi for his keen interest in 

research as well as regular guidance and monitoring for further improvements. 

The scientists working in the NICRA project at Coimbatore centre deserve 

appreciation for their hard work for betterment of research and cooperation. This bulletin 

is the outcome of the work rendered by the scheme staff. 

 

  WTC Team ICAR Team 
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Er.K.Balathandayutham 

Dr.B.J.Pandian 

Dr.Gauranga Kar  

Dr.Mausumi Raychoudri 

Dr.Ashwanikumar 

 

 

 

 

 

 

 

 

 

 

 

 



5 
 

 

CONTENTS 

 

S. No. Title Page No. 

1. INTRODUCTION 6 

2. AGRO CLIMATIC ZONES OF TAMIL NADU 13 

3. METHODOLOGY FOR PREPARATION OF GUIDELINES 

FOR AUGMENTATION OF GROUNDWATER 

46 

4. DESIGN OF ARTIFICIAL RECHARGE STRUCTURES 

AND MONITORING MECHANISM 

53 

5. AUGMENTION OF GROUNDWATER 68 

6. ROAD MAP OF IMPLEMENTATION 139 

7. SUCCESS STORIES OF ARTIFICIAL RECHARGE 

SCHEMES IN STATE OF TAMIL NADU 

143 

8. FUTURE THRUST OF WORK 160 

9. CONCLUSIONS 181 

10. REFERENCES 183 

 

 

 

 

 

 



6 
 

CHAPTER I 

INTRODUCTION 

Water, an elixir of life, is the only difference between other planets and our earth 

and we feel the caress of the earth with its showers in the form of water. The position of 

water in the living organism has not changed since first creation of life in water billions 

of years ago. All living organisms‘ life circulates around water for its existence in the 

earth.  

The world as a blue planet as 70 percent of the earth‘s surface is covered with 

water but in reality 97 percent of the total water on earth is about 1400 Billion Cubic 

Meter (BCM) is saline and only 3 percent is available as fresh water. About 77 percent of 

this fresh water is locked up in glaciers and permanent snow and 11 percent is considered 

to occur at depths exceeding 800 m below the ground, which cannot be extracted 

economically with the technology available today. About 11 percent of the resources are 

available as extractable groundwater within 800 m depth and about 1 percent is available 

as surface water in lakes and rivers. Out of the 113,000 BCM of rain and snow received 

on the earth, evaporation losses account for about 72,000 BCM, leaving a balance of 

about 41,000 BCM, out of which about 9000-14000 BCM is considered utilizable (Shah 

et al., 2007).  

Annual precipitation in India is of the order of 4000 BCM (including snowfall) 

and the natural runoff in the rivers is computed to be about 1869 BCM. The utilizable 

surface water and replenishable groundwater resources are of the order of 690 BCM and 

433 BCM respectively. Thus, the total water resources available for various uses, on an 

annual basis, are of the order of 1123 BCM (Dhiman and Sushil, 2011). The total 

geographical area of Tamil Nadu is about 13 m.ha and the average annual rainfall is about 950 

mm with bi-modal distribution in which the surface water potential is estimated at 25000 MCM (893 

TMC) and the groundwater potential is about 22400 MCM (800 TMC) (Palanisami et al. 2011). 

The per capita availability of water in the country is 1545 cubic meters as per the 

2011 census. The per capita water availability in the country is reducing progressively 

due to increase in population. The average annual per capita availability of water in the 

country, taking into consideration the population of the country as per the 2001 census, 



7 
 

was 1816 cubic meters which reduced to 1545 cubic meters as per the 2011 census 

(www.indiasanitationportal.org).   

Globally groundwater is estimated to provide approximately 40-50% of current 

potable water supplies, 40% of the water demand of self-supplied industry and 10-20% of 

water use in irrigation. In Asia and the Pacific, about 32% of the population uses 

groundwater as a drinking water source (Morris et al. 2003). Compared to surface water, 

groundwater use often yields larger economic benefits per unit volume, due to its 

availability at local level, drought reliability and good quality requiring minimal 

treatment (UN/WWAP 2003). 

In India, groundwater provides about 60% of the total agricultural water use 

accounting more than 50% of the total irrigated area. As an easily accessible and cheap 

water resource, groundwater is often abstracted beyond its natural recharging capacity, 

which results in depletion of the resource and/or degradation of its quality. 

India contains 2.45% of the world´s land area and 4% of its water resources. The 

country´s water resources are unevenly distributed in time and space. Of the yearly runoff 

80 – 90% occurs during four months. The Ganga-Brahmaputra-Mahanadi basin holds 

60% of India´s total water supply in an area that is only 1/3 of the country´s area. Water 

consumption per capita was 650 m
3 

during the year 2001 and is estimated to reach 

between 725 and 750 m
3
/capita·year (Kannaiyan et al., 2001).The fourth United Nations 

World Water Development report envisages global trends in water availability and usage 

and pointed out that ―The global groundwater abstraction rate has at least tripled over the 

past 50 years and is increasing at an annual rate of between 1% and 2%,‖ 

(http://www.livemint.com). It was reported that India topping the list among the top 10 

groundwater-abstracting countries as of 2010. The boom in groundwater abstraction has 

been driven by population growth, in what the report calls ―an unprecedented silent 

revolution‖. Agriculture accounts for 87% of water withdrawals in India, the highest of 

the BRIC (Brazil, Russia, India and China) countries. India accounts for 26% of the 

world‘s DLDD (desertification, land degradation and drought) affected population. In 

Punjab, one of Asia‘s major breadbaskets, the water table is falling by two-three metres a 

year, with serious impacts on food security (http://www.livemint.com). 

http://www.indiasanitationportal.org/
http://www.livemint.com/
http://www.livemint.com/
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The famous quotations from Mahatma Gandhi, the Indian philosopher, ―God has 

provided enough resources for everyone‘s need but not for everyone‘s greed‖, as an 

easily accessible and cheap water resource, groundwater is often abstracted beyond its 

natural recharging capacity, which results in depletion of the resource and/or degradation 

of its quality. In recent days, South India in general is facing a lot of water shortage both 

for irrigation and domestic consumption purposes. In this regard the groundwater plays a 

vital role in overcoming this shortage. Since, the over exploitation of groundwater 

without proper recharge mechanism and scanty rainfall, the water table of the open or 

dug wells in the region are being gone into deeper parts of the surface and many a time 

even some of them were dried up (Nirmala et al 2011). 

The latest assessment of groundwater resources of India carried out jointly by the 

Central Ground Water Board and the concerned States, out of 5723 assessment units 

(Blocks/ Mandals/Talukas) in the country, 839 units in various States have been 

categorized as ‗Over-exploited‘ i.e. the annual groundwater extraction exceeds the annual 

replenishable resource and significant decline in long term groundwater levels has been 

observed either in pre- monsoon or post-monsoon or both. In addition, 226 units are 

‗Critical‘ i.e. the stage of groundwater development is above 90 % and within 100% of 

annual replenishable resource and significant decline is observed in trend of long term 

water levels in both pre-monsoon and post-monsoon periods (Dhiman and Sushil, 2011). 

Impact of climate change on the groundwater regime is expected to be severe. India on 

the whole has a potential of 45.22 Mha-m/year of replenishable groundwater, 

unfortunately, due to rampant drawing of the subsurface water, the water table in many 

regions of the country has dropped significantly in the recent years resulting in threat to 

groundwater sustainability. These regions mainly correspond to the states of Gujarat, 

Punjab, Haryana, Tamil Nadu and Rajasthan that have registered groundwater 

development above the national average. The situation in Gujarat, in particular, is critical. 

The water table in Ahmedabad is reported to be going down at the rate of 4 to 5 meters 

every year. In some localities of Delhi, the water table has fallen by over 10 meters. Even 

in Kerala, where the intensity of monsoon rain is heavy, water table has been falling 

systematically in all parts of the State. During 2007, Jain reported that in Tamil Nadu, 
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138 blocks were overexploited making Tamil Nadu number four in India when it comes 

to overexploiting groundwater supplies. 

The Intergovernmental Panel on Climate Change (IPCC) estimates that the global 

mean surface temperature has increased 0.6 ± 0.2 
o

C since 1861, and predicts an increase 

of 2 to 4 
o

C over the next 100 years (Spain, IPCC 2007) (Fig.1.). Global sea levels have 

risen between 10 and 25 cm since the late 19th century. As a direct consequence of 

warmer temperatures, the hydrologic cycle will undergo significant impact with 

accompanying changes in the rates of precipitation and evaporation. Predictions include 

higher incidences of severe weather events, a higher likelihood of flooding, and more 

droughts. The impact would be particularly severe in the tropical areas, which mainly 

consist of developing countries, including India. 

 

Fig. 1.The IPCC report for predicting the degree of global warming in the 21st 

century 

The most optimistic assumption suggests that an average drop in groundwater 

level by one metre would increase India‘s total carbon emissions by over 1%, because the 
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time of withdrawal of the same amount of water will increase fuel consumption. A more 

realistic assumption reflecting the area projected to be irrigated by groundwater, suggests 

that the increase in carbon emission could be 4.8% for each metre drop in groundwater 

levels (Mall et al., 2006). It is recommended to study the aquifer geometry, establish the 

saline fresh interfaces within few km of the coastal area, the effect of glaciers melting on 

recharge potential of aquifers in the Ganga basin and its effects on the transboundary 

aquifer systems, particularly in the arid and semi-arid regions.  

Climate change is likely to affect groundwater due to changes in precipitation and 

evapotranspiration. Rising sea levels may lead to increased saline intrusion into coastal 

and island aquifers, while increased frequency and severity of floods may affect 

groundwater quality in alluvial aquifers. Sea-level rise leads to intrusion of saline water 

into the fresh groundwater in coastal aquifers and thus adversely affects groundwater 

resources. For two small and flat coral islands at the coast of India, the thickness of 

freshwater lens was computed to decrease from 25 m to 10 m and from 36 m to 28 m, 

respectively, for a sea level rise of only 0.1 m (Mall et al., 2006).  

It is projected that most irrigated areas in India would require more water around 

2025 and global net irrigation requirements would increase relative to the situation 

without climate change by 3.5–5% by 2025 and 6–8% by 2075. In India, roughly 52% of 

irrigation consumption across the country (Green et al., 2007) is extracted from 

groundwater; therefore, it can be an alarming situation with decline in groundwater and 

increase in irrigation requirements due to climate change. Due to the increase of 

greenhouse gases in the atmosphere, the climate system can change drastically. There is a 

real concern among the scientific community about the impact of such possible climate 

changes on water resources, especially those allocated for agricultural purposes. The 

increase of concentration of carbon dioxide and other greenhouse gases in the atmosphere 

will certainly affect hydrological regimes. Global warming is thus expected to have major 

implications on water resources management. 

The future impact of climate change on groundwater systems is of considerable 

concern. Expected consequences of global warming include changes in aquifer recharge, 

shifts in groundwater levels, and altered groundwater discharge rates. These, in turn, will 
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affect stream base flows, lake water levels, and ecosystems that depend on groundwater 

(Green et al., 2007). All these effects will be intensified if water abstraction is increased 

to meet the growing societal and ecological demand for fresh water (Bovolo et al., 2009).  

Climate change will affect groundwater recharge rates, i.e., the renewable 

groundwater resource, and groundwater levels. As result of climate change hydraulic 

connection of river and aquifer, groundwater recharge rates, changes in river level 

influence groundwater levels much more than changes in groundwater recharge (Allen et 

al., 2003). As a result of climate change, in many aquifers of the world the spring 

recharge shifts towards winter, and summer recharge declines. In high latitudes, thawing 

of permafrost will cause changes in groundwater level and quality. Climate change may 

lead to vegetation changes which also affect groundwater recharge. Also, with increased 

frequency and magnitude of floods, groundwater recharge may increase, in particular in 

semi-arid and arid areas where heavy rainfall and floods are the major sources of 

groundwater recharge. Bedrock aquifers in semi-arid regions are replenished by direct 

infiltration of precipitation into fractures and dissolution channels, and alluvial aquifers 

are mainly recharged by floods (Al-Sefry et al., 2004). Accordingly, an assessment of 

climate change impact on groundwater recharge should include the effects of changed 

precipitation variability and inundation areas (Khiyami et al., 2005). 

Agricultural demand, particularly for irrigation water, which is a major share of 

total water demand of the country, is considered more sensitive to climate change. A 

change in field-level climate may alter the need and timing of irrigation. Increased 

dryness may lead to increased demand, but demand could be reduced if soil moisture 

content rises at critical times of the year. Warm air holds more moisture and increase 

evaporation of surface moisture. With more moisture in the atmosphere, rainfall and 

snowfall events tend to be more intense, increasing the potential for floods. However, if 

there is little or no moisture in the soil to evaporate, the incident solar radiation goes into 

raising the temperature, which could contribute to longer and more severe droughts. 

Therefore, change in climate will affect the soil moisture, groundwater recharge and 

frequency of flood or drought episodes and finally groundwater level in different areas. In 

a number of studies, it is projected that increasing temperature and decline in rainfall may 

reduce net recharge and affect groundwater levels. 
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Increased amount of precipitation in short heavy spells will lead to low infiltration 

thereby causing low moisture availability for soil. Furthermore, water management 

systems in the area like number of reservoirs; boreholes etc. would also modify the water 

availability. Global warming will also affect the water supply by changes in evaporation 

and groundwater recharge. Finally through sea level rise, the global warming may 

contribute saline intrusion.  

In the current stage of knowledge, our objective is to present a general guideline 

to augment groundwater resources in Tamil Nadu with climate change. This paper covers 

Tamil Nadu groundwater scenario, artificial recharge for augmentation of groundwater 

and case studies related to the state. 
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CHAPTER II 

 

 2. AGRO CLIMATIC ZONES OF TAMIL NADU 

  Based on the rainfall pattern, altitude and irrigation sources, Tamil Nadu is 

divided into seven agro-climatic zones. The partition of agro climatic zones in Tamil 

Nadu state is given Fig.2.1. 

 North eastern zone 

 North western zone 

 Western zone 

 Cauvery delta zone 

 Southern zone 

 High rainfall zone and 

 Hilly zone 

 

Fig.2.1. Tamil Nadu agro-climatic zones with respective districts 
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2.1 NORTH EASTERN ZONE 

General description of the North-eastern zone 

The North-eastern zone comprising the revenue districts of Thiruvallur, Vellore, 

Kancheepuram, Thiruvannamalai, Villupuram, Cuddalore, Perambalur and Ariyalur 

situated between l8
0
 5`and 13

0 
2` of North latitude and 76

0
 15‘ and 80

0
 22‘ East 

longitude. The areal extent is 31,065 km
2
 which is equivalent to 23.9% of the state area. 

This zone has the population of 124.94 lakhs equivalent to 19.1 % of state population. 

Geology 

The greater part of the zone consists mainly of metamorphic crystalline rocks of 

Archaean age belongs to the Charnockite and Khondalite groups. Laterite, Bouldser bed 

tertiary, Gondawana, Archean, Sathyavedu conglomerates, Sriperumpudur beds and 

Alluvium is seen in this zone. 

The Northwest of Vriddhachalam is over lined by fossil ferrous upper creataneous 

formations. The geological formation of the north eastern part of the zone is gneiss. The 

high range of soil variability is noticed in this zone. This zone is major depository of the 

state mineral wealths viz., Iron ore, Pyrolite, Magnesite, Graphite, Sulphides, 

Carbonatite, Barytes, Feldspar, Varmialite, Stealite and talc constantly of attractive 

geologists and Industrialists Copper and lead bearing minerals and granite deposits are 

seen respectively in Kallakurichi taluk, Mailum and its adjacent areas. The geology of the 

zone may be considered as an epitome of the geology of the peninsula. 

Soil types 

The major soil types in this zone are ―Vertic haplustalf‖ with dark grey, ―Udic 

haplustalf‖ with light yellowish brown to brownish, ―Vertic Ustochrepts‖ with light grey 

to dark, laterite with red, river alluvium and alluvial soil. These soils are predominating 

in Vellore, Thiruvannamalai, Cuddalore and Villupuram districts. In Thiruvallur and 

Kancheepuram districts the red non calcareous soil predominantly present in all the taluks 

of the Kancheepuram district except in Kancheepuram taluk where its occurrence is 

negligible. 
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The next major soil type viz. black soil is present mostly in the taluks of 

Maduranthagam, Ponneri, Uthiramerur and Chengalpattu taluks of Thiruvallur and 

Kancheepuram, Cuddalore and Villupuram districts. The soils are either shallow or deep 

upto 5m. In certain localities these soils have black surface followed by light brown 

deeper layer. These are highly Argillaceous (30-50% clay) and produce deep cracks in 

summer due to shrinkage on drying. They contain high amounts of Iron, Calcium and 

Magnesium. The alluvial soil represents 11% of the total area of Thiruvallur and 

Kancheepuram districts which are pre-dominantly present in Kancheepuram taluk. In 

Villupuram and Cuddalore districts, saline coastal alluvium occurs along the coastal line 

and their origin may be sedimentary or formed by the rivers and are overlaid with sand 

blown from sea breaches. 

Ferruginous red loam occurs in Thiruvallur, Kancheepuram, Vellore, Villupuram, 

Cuddalore, Perambalur and Ariyalur districts. The texture is usually loamy; the colour 

varies from red at the surface to yellow at the lower horizon. The soils are of medium 

depth with good drainage, free from accumulation of salt and calcium carbonate, pH 

ranging from 6.5 to 8.0 and contain low amounts of organic matter, nitrogen and 

phosphorus but with generally adequate amounts of potash and lime. 

Coastal salt affected soils 

The Thiruvallur and Kancheepuram districts are a coastal district having the four 

taluks viz., Ponneri, Saidapet, Chengalpattu and Madurantakam along the coast which 

extends to 142 km. The saline and alkaline soils of nearly 11,796 ha are distributed in 

patches in the above four taluks. 

Climate 

The climate in the zone is basically semi-arid tropical. Four distinct seasons occur 

viz., South-west Monsoon (June-Sep.), North-east Monsoon (Oct-Dec.), Winter season 

(Jan-Feb.) and Summer season (Mar-May).  In this zone, the hot climate prevails during 

April to June and the cool climate prevails during December and January. 
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Rainfall 

The annual rainfall of the zone excluding hills varies from 800-1400 mm. The 

South-west Monsoon, North-east monsoon, Winter showers and Summer rain in Vellore 

and Thiruvannamalai districts of the zone contribute respectively 47, 42, 2 and 9 percent 

respectively to the annual rainfall  of the quantum and distribution may vary between 

seasons and places within the zone. In Thiruvallur and Kancheepuram districts maximum 

precipitation is contributed by North-east monsoon (56%) followed by South-west 

monsoon. In a year, a wet period of seven months and dry period of five months are 

observed in this zone. Since the soil is moist and dry for more than l90 cumulative days 

in a year the soil moisture regime is grouped under ‗Ustic‘. In Cuddalore and Villupuram, 

the South-west monsoon, North-east monsoon and hot weather period contribute 39.47, 

53.87 and 6.64% of the total rainfall respectively. In Villupuram and Cuddalore, 4.17% 

of the annual rainfall is received whereas in Vriddhachalam 8.96% of the annual rainfall 

is received. This indicated that the precipitation during hot weather period from Feb-May 

decreased from the interior parts of the district to the coastal belt. 

Temperature 

The average maximum temperature ranged from 28.2 to 38.9
0
 C and the minimum 

from 19.5 to 24. 8
0
C. The differences between the mean maximum temperature and the 

mean minimum temperature is maximum in the month of March. The plain of Tirupattur 

region of district records both the lowest night temperature (14
0
 C) and the highest day 

temperature (40
0
 C). 

Humidity 

In general the highest relative humidity percentage recorded during the months of 

Oct-Jan. in this zone. 

Wind 

Wind blows generally from Northeasterly and easterly directions. South westerly 

and westerly winds predominate from May to September. 

Cloudiness 

The skies are generally clear or lightly clouded from January to middle of 
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April.The cloudiness increases thereafter and skies remain generally clouded from June 

to December. 

2.2 NORTH WESTERN ZONE 

General description of the North-western Zone 

The North-western Zone comprising the revenue districts of Dharmapuri, Salem and 

Namakkal (excluding Tiruchengode taluk) and Perambalur taluk of Perambalur district is 

situated between 11 & 12° 55' north latitude and 77° 28' & 78° 50' east longitude. It is 

completely land locked, covering an area of 16,150 km
2
 equivalent to 12.4 per cent of the 

state area. 

Physiography 

The zone can be broadly divided into three geographical tracts: 

It is an undulating plateau of 600 to 1000 m above MSL and studded with rocky 

patches in the North and East and dense forest in the South and West.  The greater part of 

Hosur and Denkanikotta taluks and a small portion of Krishnagiri taluk lie in this tract. 

Extension basin, which is intermediate between the Karnataka tableland and the plains 

lies 350-660 m above MSL. This tract comprises roughly the taluks of Krishnagiri, 

Palacode, Dharmapuri, Pennagaram, Harur and Uthangarai and Pappireddipatti. The tract 

below 350 m above MSL can be divided into two portions by the watershed between the 

Cauvery and the Vellar river systems, with the taluks of Attur, Rasipuram and Namakkal 

in the East and Salem, Omalur and Mettur in the West.  

Besides the above three tracts having differential altitudes, the high plateau on the 

north, dotted with groups of hills, the second line of Ghats to the South and East of 

Dharmapuri district, the Shervaroy hills surrounded by a circle of hillocks of varying 

elevations (1372-1463 m) in Yercaud taluk, the Kalrayans of Attur and another group of 

hills constituting the Kollimalai and a few isolated hills and ridges scattered over the 

Southern taluks of Namakkal,. Rasipuram, Attur and Sankari, along with the valleys and 

rolling topography contribute to the characteristic physiography of the Zone. 

Out of the total geographic area of 17.31 lakh ha, 8.01 lakh ha (46.3%) are 

cultivated. The area under forest is 4.86 lakh ha representing 28.1 per cent of the area. 
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Barren land and cultivable waste represents 5.8 per cent of the total area. 

Climate 

The climate in the zone ranges from semi-arid to sub-humid with frequent 

occurrence of drought. Four distinct seasons‘ viz., winter (January-February), summer 

(March-May), South-west monsoon (June-September) and North-east monsoon (October-

December) occur in this zone. The hot months of the zone are March, April and May. 

Rainfall 

The mean annual rainfall of the North-western zone is 877.6 mm. The zone 

receives the rainfall from both South-west and North-east monsoon seasons. The 

contributions by winter, summer, South-west and North-east monsoons are 1.5, 17.5, 46.4 

and 34.6 per cent respectively. The Annual rainfall of Dharmapuri district varied from 

773 to 978 mm. The Mean annual rainfall of 906 mm for the district was received in 41 

rainy days. The highest rainfall of 981 mm was received in Harur taluk followed by 978 

mm in Denkanikottai and the lowest rainfall of 773 mm was received in Uthangarai taluk. 

The taluks Uthangarai, Palacode and Pennagaram received medium rainfall of 650-900 

mm. The other taluks Dharmapuri, Harur, Krishnagiri, Hosur and Denkanikottai received 

higher rainfall of more than 900 mm per year. The South-west monsoon, North-east 

monsoon, winter and summer rains contribute 47.9, 34.2, 1.4 and 16.5 per cent to the 

annual rainfall respectively though the quantum and distribution may vary between 

seasons and places within the district. 

The annual rainfall of Salem district varied from 792 to 968 mm. The mean 

annual rainfall of the Salem district is 858 mm. The highest rainfall of 968 mm was 

received in Salem taluk while the lowest rainfall of 792 mm was received in Sankari 

taluk. Attur, Mettur, Omalur and Sankari taluks received a medium rainfall of 650-900 

mm. The South-west monsoon, North-east monsoon, winter and summer rains contribute 

45.9, 30.0, 1.1 and 17.7 per cent to the annual rainfall respectively. The annual rainfall of 

Namakkal district varied from 678.4 to 957.5 mm. The mean annual rainfall of the 

district is 840.0 mm. The highest rainfall of 957.5 mm was received in Rasipuram taluk, 

while the lowest annual rainfall of 678.4 mm was received in Paramathi taluk. All the 

taluks in the district received medium rainfall of 650-900 mm except Rasipuram. The 
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seasonal contribution of rainfall was 43.1 per cent in South-west monsoon, 34.4 per cent 

in North-east monsoon, 2.5 per cent during winter and 20.0 per cent during summer. The 

mean annual rainfall of Perambalur taluk is 940.2 mm. The contributions by the South-

west, North-east, summer and winter are 43.6 %, 37.5%, 17.4% and 1.5% respectively 

(Table 1). 

Table 2.1. Mean Seasonal Rainfall (mm) of North-western Zone 

Taluk Winter 

(Jan-Feb) 

Summer 

(Mar-May) 

South-west 

monsoon 

(Jun-Sep) 

North-east 

monsoon (Oct-

Dec) 

Mean 

Annual 

Rainfall 

 mm % mm % mm % mm % (mm) 

Dharmapuri 18.2 1.9 156.6 16.7 455.4 48.7 305.7 32.7 936 

Pennagarm 14.1 1.6 183.4 21.3 374.4 43.5 287.8 33.6 860 

Palacode 12.7 1.4 131.2 14.8 437.8 49.4 305.4 34.4 887 

Harur 19.9 2.0 141.3 14.4 432.9 44.1 387.2 39.5 981 

Uthengarai 9.8 1.3 99.9 12.9 404.6 52.3 258.8 33.5 773 

Krishnagiri 12.2 1.3 134.0 14.6 457.0 49.8 314.6 34.3 918 

Hosur 6.3 0.7 148.9 16.3 441.8 48.5 313.8 34.5 911 

Denkanikottai 8.0 0.8 207.0 21.0 461.0 47.2 302.0 31.0 978 

 Mean 12.7 1.4 150.3 16.3 433.1 47.9 309.4 34.2 906 

Attur 6 0.7 141 16.9 344 41.1 346 41.3 837 

Mettur 7 0.9 148 18.1 333 40.6 331 40.4 819 

Omalur 10 1.1 151 17.3 452 51.7 261 29.9 874 

Salem 8 0.8 161 16.6 525 54.3 274 28.3 968 

Sankari 16 2.0 155 19.6 333 42.0 288 36.4 792 

Mean Salem 

District 

9.4 1.1 151.2 17.7 397.4 45.9 30.0 35.3 858 
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Namakkal 24.2 2.7 167.6 19.0 389.1 44.0 303.4 34.3 884.3 

Paramathi 18.1 2.7 137.9 20.3 265.0 39.1 257.4 37.9 678.4 

Rasipuram 18.9 2.0 197.9 20.7 443.5 46.3 297.2 31.0 957.5 

Mean 

Namakkal 

District 

20.4 2.5 167.8 20.0 365.9 43.1 286 34.4 840 

Perambalur 12.7 1.5 150.5 17.4 377.5 43.6 325.0 37.5 940.2 

 

 The maximum temperature ranges from 20 to 42° C and minimum from 10 to 31°C. 

Being an interior region the diurnal range of temperature is large particularly in the dry 

and hot seasons. The minimum temperature at Hosur, Denkanikota, and Krishnagiri 

variably goes below 14°C. In high elevation taluks of Hosur and Denkanikottai where the 

elevation Temperature ranges from 660 to 960 m above MSL, a minimum temperature 

of 10-18°C prevails for a longer period of five months from October to February. These 

conditions favour the cultivation of sub temperature crops in the Zone. 

Humidity 

In general the taluks on the Northern part of the zone have high relative humidity 

whereas, the Southern taluks have relatively less atmospheric humidity. As January and 

February months are dry, evapotranspiration is very high in these months. 

Cloudiness 

Sky is generally clear or lightly clouded from January to middle of April. The 

cloudiness increases thereafter and skies remain generally clouded from mid-June to mid-

December. 

Wind 

 From October to March wind blows generally from North-easterly and Easterly 

directions. South-westerly and westerly winds predominate from May to September. The 

wind speed is least in September-October with a secondary minimum in May. The 
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Primary and Secondary rainfall maximum also coincide with the low wind speed. 

Soil  

 The North-western Agro-climatic Zone shows considerable diversity in soil types. 

The major soil types occurring in the zone are red non-calcareous, red-calcareous, 

alluvial, black soil, hill soil, Forest soil and Saline/alkali soil. Of these soils, a major area 

comes under red non-calcareous and red calcareous soils. Red /brown non- calcareous 

soil is predominant in the North-western Zone occupying 62.6 per cent followed by 

Red/Brown calcareous soil with 30.5 per cent. Black and alluvial soil contributes a 

meager 5.6 and 1.3 per cent respectively.  

 In Dharmapuri district, Red/brown non-calcareous soil is predominantly present, 

occupying 85.6 per cent area (623323 ha.). It is followed by Red/brown calcareous soil 

with 9.7 per cent and black soil (4.2%). No alluvial deposits occur in this district. The 

taluks come under Red/brown non-calcareous soil type are Dharmapuri, Krishnagiri, 

Palacode, Pennagaram, Hosur and Denkanikotta. The calcareous soil types are under 

Dharmapuri and Krishnagiri taluks. Total area under Salem District in different soil series 

is 3.47 lakh hectares of which Red Non-Calcareous soil is predominant occupying 66.3% 

of the area. The next comes the Red calcareous soil type with 29.3 per cent followed by 

Black (3.8%) and Alluvial deposits (0.6%).  

 The taluks with non-calcareous soil type are Attur, Mettur, Omalur and Salem. 

Sankari taluk has predominantly occupied with calcareous soil type. The Namakkal 

district has predominantly higher area under Red calcareous soil type with 59.1 per cent, 

followed by red Non-Calcareous type with 22.9% area, 11.5% under black soils and 6.4 

per cent under Alluvial deposits. The taluks under calcareous soil are Namakkal, 

Paramathi and Thiruchengodu. Rasipuram has major soil type of non-calcareous. 

Senthamangalam and Yerumaipatti are with predominantly black soils. Perambalur taluk 

of Perambalur district has the highest percentage of soil as Red calcareous (96.4) 

followed by black soil (3.6%). Alluvial soil representing 1.3% of the total soil area is 

distributed in Paramathi and Kabilarmalai blocks, Paramthi taluk and Sankari and 

Edapadi blocks located along the banks of Cauvery and Manimutharu rivers. In the above 

major soil types, saline and alkali soil also occur in the sizable proportion in the zone. 
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Totally 1.7 lakh hectares of area is affected by high salinity and alkalinity. Out of this 0.2 

lakh ha is under Non-Calcareous type and 1.5 lakh ha under calcareous type. Area-wise 

data revealed that Salem district has the highest area (0.72 lakh ha) under saline and 

alkalinity followed by Dharmapuri (0.5 lakh ha) and Perambalur taluk (0.4 lakh ha). 

2.3 WESTERN ZONE 

General description of the western zone  

This zone comprises of 21 revenue taluks carved out of 7 districts viz., 

Coimbatore, Erode, Namakkal, Karur, Dindigul, Madurai and Theni. It comprises of all 

the revenue taluks of Coimbatore and Erode districts, Thiruchengodu of Namakkal, Karur 

and Manapparai of Karur, Nilakottai and Palani of Dindigul, Usilampatti of Madurai and 

Uthamapalayam and Periyakulam of Theni districts. The Erode district comprising of 7 

taluks constitutes more geographical area of 8228 km
2
 followed by Coimbatore district 

with 7469 km
2
 The minimum geographical area is from Namakkal district where from 

Thiruchengodu taluk alone falls under the zone with a spread of 864 km
2

. 

The geographical area of the zone altogether is put at 24567 km
2
. The zone is 

situated between 9° 30' & 12° North latitude and 70° 30' & 78° East longitude. The 

altitude of the zone ranges from 160 to 2700 m above MSL. The 21 taluks of the zone 

comprises of 67 blocks covering 1369 villages. The zone has undulating topography 

sloping towards west to east with small hillocks here and there having an altitude ranging 

from 171 to 1525 m above MSL. The western and northern parts of the zone are bounded 

by the Western Ghats bordering Kerala and Karnataka states with peaks ranging from 

1000 to 2700 m above MSL. The Nilgiris on the North-west and Anamalais on the South 

are the chief ranges that attain heights over 2400 m. The eastern part of the zone is 

bordered by the Namakkal, Karur and Dindugul districts. The southern part of the zone 

lies in Madurai and Theni districts having contours of various altitudes. The northern part 

of the zone bordering Karnataka state which contains one block namely Thalavadi, has 

undulating plains and hills. The rest of the area is an undulating plain sloping gradually 

from west to east. The mountain passes in the Western Ghats lining the Coimbatore 

district brings the South-West monsoon from Kerala to the bordering taluks of the zone. 

Palani hills forming the northern spur of the western Ghat range in height from 
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1000 – 2700 m and comprises of three valleys viz., Parapalar-Devankarai valley, the 

Guntur valley and the Upper Amaravathi valley and contain several peaks like Perumal 

hill and Vandarani hill. The lower plains consist of a heterogeneous jumble of peaks from 

1000-1700 m height separated from one another by steep and beautiful wooded valleys. 

The hills in this part are Thandikudi and Virupakshi and on the east Sirumalai and 

Alagarmalai. In the southern part of the zone, Ulamparai of Uthampalayam taluk has the 

maximum altitude of 2400 m above MSL having dense forest reserves. The rest of the 

areas have undulating plains having the slope from North to East. 

Rainfall of each division 

The Western Zone is blessed both by South-west and North-east monsoons unlike 

the entire Tamil Nadu which is largely benefited by the latter. For instance, Pollachi taluk 

gets about 50 per cent of rainfall from South-west monsoon (Table 2.2). On the contrary, 

nearby Udumalpet taluk is benefited largely by North-east monsoon contributing 57 per 

cent of total rainfall. The rainfall thus is bimodel in many other taluks. Among the 21 

taluks, Pollachi followed by Usilampatti and Erode receive > 350 mm of rainfall from 

South-west monsoon. Manapparai, Gobichettipalayam, Trichengodu and Perunthurai 

taluks receive a little over 300 mm of rainfall from the same monsoon. Because of 

relatively larger amount of rainfall from first monsoon (South-west) double cropping is a 

practice in rainfed lands. The taluks viz., Dharapuram and Palladam receives 124 and 166 

mm of rainfall respectively. Thus these taluks are highly rain shadowed and hence 

drought prone.  

As regards North-east monsoon, Usilampatti taluk receives rainfall more than 500 

mm (582.1 mm). It is followed by Udumalpet and Coimbatore receiving about 425 mm 

of rains from this monsoon. Pollachi taluk receives just 221 mm from the second 

monsoon and is still low in Karur receiving hardly 174 mm of rainfall. Thus, this brief 

analysis cautions us that rainfed cropping should not depend much on this monsoon's 

rainfall in these two taluks. To clarify further, rainfed cropping should terminate well in 

advance before the closure of North-east Monsoon. A high rainfall of 384 mm from the 

first monsoon in Pollachi taluk preceded by reliable summer rains during April, May 

favours summer rainfed Groundnut cropping in this tract. The total rainfall ranges from 
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as low as 470.2 mm in Dharapuram taluk to as high as 1120.7 mm in Usilampatti taluk. 

Taluks like Palladam (663.1 mm) receive low rainfall (Table 2.2). The analysis thus 

further reveals that taluks such as Dharapuram, Palladam and Bhavani should receive 

more attention on the promotion of agro-based industries in view of poor rains.   

Though bimodel rainfall is received in many taluks, the quantum of rainfall 

particularly from South-west monsoon is not so high in almost all the taluks except 

Pollachi. This indicates that drought tolerance has to be the primary objective in breeding 

and developing varieties for rainfed situation. Possibly that might be the season why 

cultivation of spreading groundnut variety is in vogue traditionally in Trichengodu and 

nearby taluks. There is more variation from taluk to taluk with regard to receipt of rain 

from both the monsoons. This variation again clearly indicates that taluk level or still at 

block level site specific recommendations right from the selection of varieties to the 

usage of various inputs are required particularly for rainfed cropping. The zone's average 

rainfall is 774.6 mm which is considerably less than the state's average. This research 

need is further confirmed from the rainfall related indices such as water balance studies 

(AE/PE) (Table 2.3). The favourable period as per AE/PE ratio with least stress is less 

than 10 weeks in 7 out of 17 taluks of Western Zone. The month wise analysis of rainfall 

of 21 taluks spread over 7 districts reveal that during the month of May (vide month wise 

rainfall), fairly good amount of summer showers are received. The summer showers 

during May are more in Coimbatore and Erode districts particularly. This should be 

capitalised and summer ploughing is to be seen that the farmers are following in large 

scale during the month of May. 

Table 2.2. Season wise rainfall 

Sl. 

No. 

Taluk South-west 

monsoon (mm) 

North-east 

monsoon (mm) 

Total annual 

rainfall (mm) 

1. Avinasi 255.7 (36.42) 306.7 (43.68) 702.1 

2. Mettupalayam 140.5 (19.94) 397.3 (56.38) 704.7 

3. Palani 171.1 (26.74) 357.3 (55.84) 639.9 

4. Karur 253.0 (46.87) 173.5 (32.15) 539.8 

5. Manappari 315.6 (38.71) 374.4 (45.93) 815.3 
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6. Usilampatti 352.1 (31.41) 582.1 (51.94) 1120.7 

7. Uthamapalayam 208.5 (33.09) 274.1 (43.49) 630.1 

8. Nilakottai 268.2 (37.17) 317.9 (44.06) 721.5 

9. Periyakulam 181.9 (24.70) 317.3 (43.08) 736.5 

10. Gobichettipalaym 312.7 (42.76) 294.4 (40.26) 731.4 

11. Sathyamangalam 279.5 (38.30) 325.1 (44.55) 729.9 

12. Erode 347.2 (44.97) 306.3 (38.79) 789.7 

13. Kankeyam 209.3 (36.39) 261.6 (45.48) 575.2 

14. Perundurai 301.0 (42.97) 299.0 (42.67) 700.4 

15. Bhavani 294.1 (45.31) 249.0 (38.36) 649.1 

16. Dharapuram 123.8 (26.32) 240.9 (51.24) 470.2 

17. Coimbatore 305.5 (31.52) 426.0 (43.95) 969.3 

18. Udumalpet 192.2 (25.64) 428.6 (57.18) 749.6 

19. Palladam 166.1 (25.05) 356.7 (32.79) 663.1 

20. Pollachi 384.0 (50.22) 221.0 (28.91) 764.5 

21. Trichengodu 302.9 (35.76) 302.9 (35.76) 847.1 

 Average - - 774.6 

 

Table 2.3. Water balance studies 

Sl. Taluks Dry  period 

AE/PE less than 0.5 

Less  favourable period 

(AE/PE=0.5 to 0.74 with 

modest stress 

Favourable period 

(AE/PE=0.75 to 

with least 1.0 

stress 

Std.wee

k 

number 

Period 

no of 

weeks 

Std.week 

number 

Period no 

of weeks 

Std.week 

number 

Period 

no of 

weeks 

1. Mettupalayam 1-

37,39,40 

39 38, 41 2 42-52 11 

2. Avinashi 1-17,21-

34 

32 18-20,35-38 9 39-49 11 

3. Coimbatore(N) 1-38 38 39-41,50-52 6 42-49 8 

4. Coimbatore(S) 1-38 38 39-41,50-52 6 42-49 8 

5. Udumalpet 1-40 40 41,42,50-52 5 43-49 7 
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6. Palladam 1-37 37 38-41,50-52 7 42-49 8 

7. Bhavani 1-19,22-

33, 52 

32 20-21,34-37 8 38-49 12 

8. Erode 1-18,22-

31 

27 19-21,32-36 11 37-50 14 

9. Kankeyam 1-37 37 38-40,50-52 6 41-49 9 

10. Dharapuram 1-37 37 38-40,50-52 6 41-49 9 

11. Perundurai 1-34 34 35-37.50-52 6 38-49 12 

12. Gobichetti- 

palayam 

1-18.22-

34 

31 19-21,35-

38,50-52 

10 38-50 13 

13. Sathyamangalam 1-18.2 

2-34 

31 19-21,35-

38,50-52 

10 39-49 11 

14 Trichengodu 1-18, 23-

29 

25 19-22, 

30,36, 50-52 

15 38-49 12 

15 Palani 3-37 35  5 41-52 12 

16 Manapparai 3-33 31  4 36-52 17 

17 Karur 1-36 36  7 41-48 9 

Soil  

This zone has a variety of soil types. There are (i) red non-calcareous (ii) red 

calcareous (iii) black calcareous (iv) alluvial (v) colluvial, mixed soils and associations 

(vi) forest soil and (vii) saline-alkali soil. Among the different types, the red non-

calcareous soil is dominating in this zone. It comprises of Irugur, Vannapatti and 

Pichanur series. The soils of Irugur series alone account for 37 per cent of the total area 

of the zone and distributed widely in Erode and Coimbatore districts and smaller extent in 

other districts. Vannapatti series is another red non-calcareous soil occupying major area 

in Karur taluk. The Vylogam soil series is in limited area and is subjected to crust 

formation and erosion. They are found in Nilakkottai, Usilampatti and Karur taluks. 

Palaviduthi series is seen mainly in Nilakkottai and Usilampatti taluks and to some extent 

in Palani taluk. 

The next predominant soil type is red-calcareous. It comprises of Palladam, 
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Tulukanur, Palathurai and Anaiyur series. Palladam series is found mostly in Coimbatore 

district and Tulukanur series in Erode district and Karur taluk. In black calcareous soil 

type, Peelamedu series is an important one occupying almost all taluks of this zone. 

Alluvial, colluvial and soil associations are distributed in Nilakottai, Usilampatti and 

Karur taluks. In some pockets of Coimbatore taluk mixed type is found. Peelamedu, 

Anaiyur, Palathurai series are associated with sodicity. Forest soils are distributed in 

Erode and Coimbatore districts as well as in Nilakottai, Palani and Usilampatti taluks. 

They occupy about 30 per cent of the total geographical area of the Western Zone. 

2.4 CAUVERY DELTA ZONE 

General description of the Cauvery Delta Zone  

Cauvery Delta Zone (CDZ) lies in the eastern part of Tamil Nadu between 10° 00` 

& 11°30` North latitude and between 78°15` & 79°45` longitudes. It is bounded by the 

Bay of Bengal on the east and the Palk straight on the south, Trichy district on the west, 

Perambalur, Ariyalur districts on the North-west, Cuddalore district on the North and 

Puddukkottai district on the South-west. CDZ encircles the entire revenue taluks of 

Thanjavur, Thriuvarur, Nagappatinam districts numbering 20, five revenue taluks of 

Trichy districts, two of Cuddalore and one taluk of Puddukkottai districts thus the zone 

comprises of 28 revenue taluks of the eastern belt of state. All these taluks are benefited 

by the river Cauvery. 

CDZ has a total geographic land area of 14.47 lakh ha which is equivalent to 

11.13 percent of the state area. The erstwhile Thanjavur district occupies 57 percent of 

CDZ followed by Trichy, Ariyalur, Cuddalore and Pudukkottai districts. The monthly 

rainfall of the Cauvery Delta zone is given Table 2.4. 

Table 2.4. Monthly rainfall of Cauvery Delta Zone 

Months Mean Rainfall (mm) 

January 22.6 

February 17.4 

March 13.0 
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April 19.0 

May 37.1 

June 38.6 

July 55.5 

August 87.9 

September 113.1 

October 230.5 

November 268.9 

December 174.3 

 

Geology of old Thanjavur soils 

The geological formation of the Thanjavur District is made up of cretacious, 

Tertiary and alluvial deposits and the major area are occupied by the Alluvial and 

Tertiary deposits. The cretacious formations occur as a small patch west and South- west 

of Vallam. These formations have a very thick lateritic cap, consisting of impure 

limestones and sand stones of silt, clay calcareous and argillaceous variety. In the coast 

these formations are overlain by Cuddalore sand stones of Tertiary age.  

The Cuddalore sand stones of Tertiary age are well developed as best seen west of 

Grand Anicut canal and near Orathanad. These sand stones are covered by a thin layer of 

windblown sandy clays, unconsolidated sands, clay bound sand and mottled clays with 

lignite seams. This tertiary formation is invariably capped by laterite. In the East, alluvial 

deposits of the river Cauvery and its tributaries lie over the tertiary sand stone and consist 

of medium to fine sands, gravelly sands, clays and sandy clays and thickness of these 

formations range from 30 to 400 m. 

Soils of old Thanjavur District 

The district has deep and fertile soils. It can be grouped into two categories 

namely 1) alluvial soil and 2) lateritic soil. Alluvial soil is found to occur in the old delta 
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region comprising the major portion of the zone lying in the northern part whereas, 

lateritic soil covers new delta region lying in the southern part of the district. The alluvial 

soil is clayey in texture with 40-45 per cent clay fraction. Predominent clay minerals of 

alluvial soil are called montmorillonite, which has good capacity for adsorption and 

retention of water and plant nutrients.  

But when dry, these alluvial soil cracks widely and deeply because of the 

presence of expanding montmorillonite clay. On the other hand, lateritic soil of new delta 

is sandy with less than 25% clay fraction. The dominant clay mineral of lateritic soil is 

kaolinitic having little capacity for adsorption and retention of water and plant nutrients. 

In certain pockets, these soils when dry, form hard surface layers (crusting) due to high 

proportions of free iron and aluminium oxides and hydroxides. 

Problem soils 

The coastal soils are affected by salinity due to sea water intrusion. The special 

and problem areas and the approximate extent affected are furnished in Table 2.5: 

Table 2.5. Special and problem areas in Thanjavur District 

S. 

No 

Problem Area/location Approx. area   

(acres) 

1. Salinity and sodicity Peravurani, Sethubavachatram, 

Adirampattinam and other coastal 

areas 

30,000 

2. Waterlogged/Ill drained Kollidam, Sirkali, Nagapattinam areas   25,000 

3. Rainfed rice Vedaranyam    20,000 

4. Uplands (single crop rice) Pattukkottai, Orathanadu areas 1,00,000 

5. Deep water area Thalainayar    10,000 

6. Kullankar area 

(waterlogging) 

Mayiladuthurai and Sirkali    10,000 

Important soil series in Thanjavur district 

Twenty two soil series classified under fourteen soil sub-groups have been 

identified belonging to the orders of vertisols, entisols, alfisol in the district. Of these, 
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eight series namely Kalathur, Madukkur, Adanur, Pattukkottai, Padugai, Alathur, 

Nedumbalam and Melkadu form the major ones.  

Kalathur series  

Soils belonging to this series occur in Nannilam, Mayiladuthurai, Kumbakonam, 

Papanasam and Thanjavur taluks covering about 1300 km
2
. The texture of surface soils 

ranges from silty clay to silty clay loam. Manganese concretions are found in surface 

soils and lime concretions are found in the subsoil which is under laid with sand below 

175 cm. 

Adanur series 

 Soils belonging to this series occur in Sirkali, a part of Mayiladuthurai, a part of 

Kumbakonam and Papanasam taluks covering about 1000 km
2
. They have clay loam to 

sandy clay in texture. They are non-calcareous and neutral in reaction. Sand is found 

below 1 metre depth.  

Kivalur series  

Soils‘ belonging to this series consists of grey brown to dark grey brown and 

relatively young alluvial ones with silty clay loam in texture. They occupy an area of 400 

km
2
. These soils have neutral reaction and are non-calcareous in nature. The profile 

development is not well defined.  

Sikar series  

Soils belonging to this series are found mostly in Nagapattinam taluk covering an 

extent of about 300 km
2
. The series consists of very greyish brown to dark brown, clay 

soils developed from alluvial deposits of river Vennar, Vettar etc. The soil is free from 

gravel except small lime concretions distributed throughout the profile. Soils are deep to 

very deep moderately drained, silty clay to silty clay loam. The soil profile clearly 

indicates the river depositions in distinct horizons.  

Nedumbalam series  

This series consists of very deep, very heavy, clayey, grey brown soils laid over 

lateritic base and occurs on very level lands. They are imperfectly drained, mottled 
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throughout the profile and are slightly saline at lower depths. These soils occur in 

Thiruthuraipoondi and Nagapattinam taluks covering an area of 400 km
2
.  

Madukkur series  

These soils occur in new deltaic area covering an area of about 1400 km
2
. They 

occur in Pattukkottai, Orathanadu, Peravurani taluks. The texture of these soils ranges 

from sandy loam to clay loam.  

Pattukkottai series  

These soils occur in new deltaic area covering an area of about 300 km
2
 and occur 

mostly in Pattukkottai and Mannargudi taluks. This comprises of very deep, sandy loam, 

brown soils with sandy clay sub soil. They occupy the top portions of the gently sloping 

Cauvery-Mettur project area and are developed from lateritic parent materials. The soils 

are well drained and non-calcareous. Iron concretions and Kaolin are met with at lower 

depths.  

Nagapattinam series 

 These soils occur in Nagapattinam taluk covering an extent of 37 km
2
. This series 

consists of very dark grey brown to dark grey brown soils derived from the alluvial 

deposits. The soils are very deep, moderately drained, clay to sandy clay loam in texture 

with deposits of sand in intermittant layers. The soils are somewhat saline in nature due 

to the influence of tidal waves.  

Kondal series  

Kondal series comprises of soils derived from alluvium deposited by the river 

Cauvery and its branches occuring on nearly level lands. The soils are very deep, dark 

brown to very dark brown, clayey and non-calcareous. They are well developed and are 

slowly permeable. These soils occur in Sirkali taluk covering extent of 120 km
2

. 

Padugai series  

The Padugai series consists of deep, dark, grey brown, sandy loam soils lying 

very near to the rivers and streams. They are conspicuous by their stratified layers. There 

is no textural sequence in this series. These soils occur in taluks of Mannargudi, 
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Nannilam, Papanasam, Mayiladuthurai, Kumbakonam, and Thanjavur covering an extent 

of 519 km
2. 

The statement on parent materials of Thanjavur soils (22 soil series) are 

arranged here under: 

Soil texture of Cauvery delta 

Clayey, clayey loamy, silty clay, sandy clay, loamy, sandy loam and sandy are the 

predominant soil texture in CDZ. Clayey and clayey loam in the middle of the delta, sand 

fraction associated clay more towards the sea coast, loaming nature in new delta area and 

sandy loam in the western parts of the delta are the most prevalent textures. 

Environment Problems  

H2S injury  

Usage of artesian well water or deep bore well waters with H2S produces toxicity. 

Sulphides inhibit respiration and oxidative power of roots thus, retards the uptake of 

nutrients. H2S toxicity has been noticed in certain pockets of Mayiladuthurai, Sirkazhi, 

Nannilam and Kumbakonam taluks in Cauvery delta. The problem is more acute during 

summer months or when the water table falls with non receipt of rains. 

2.5 SOUTHERN ZONE  

General description of the Southern Zone  

The Southern zone is situated between 8° & 10° 55' N latitude and 77° and 79° 

50' E longitude. It is bounded on the north by Tiruchirappalli and Pudukottai districts of 

Cauvery delta zone, on the South by Kanyakumari district of heavy rainfall zone and the 

Indian Ocean, on the east by Bay of Bengal and on west by Kerala and part of Madurai 

district of the western zone. 

This zone comprises of flat plains and intermittent hills at varying altitudes 

ranging upto 700 m high. The topography is undulating with the gradient sloping towards 

the east. The southern zone consists of Tirunelveli, Virudhunagar, Ramanathapuram, 

Thoothukudi, Sivagangai, Madurai (Tirumangalam, Madurai South, Madurai North and 

Melur taluks) and Dindigul (Natham and Dindigul taluks). The southern region of the 

southern zone is gently sloping to undulating and the general slope is towards east. The 

Western Ghats outline the western side of the region and the Bay of Bengal the eastern 
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side. Western Ghats raising to a maximum of 1800 metres elevation falls under 

denudation hill. The important rivers of the region viz., Tamirabarani, Arumanadhi, 

Nambiar and Vaipar have their watershed (catchment) on the western ghat hills. The 

north eastern region of the southern zone is a plateau lying with a gentle slope towards 

the coast in the eastern side. A few hillocks in the northern and western parts of the 

region are also noticed. The maximum elevation is 700 m. The major river systems are 

Vaigai, Manimuthar, Sarguni, Gundar and Arjuna Nadi. All the rivers are dry in most part 

of the years. Vaigai and Manimuthar have reservoirs suited to store and regulate the flow. 

This zone can be broadly divided into three geographical regions. 

 Coastal plain stretching from Pudukottai to Kanyakumari with elevation below 10 

m above MSL: It comprises the coastal districts of Sivagangai, Ramanathapuram, 

Thootthukudi and Tirunelveli. This region is covered with saline coastal alluvium 

and river alluvium as well as sand dunes (Teri lands).  

 An undulating plateau, 100-200 m above MSL: This plateau comprises of 

Sivagangai and Virudhunagar districts excluding the coastal plain and mid 

portions of Virudhunagar and Thootthukudi districts. The soils comprise of red 

sandy, river alluvium, red and black soils.  

 The Central undulating plateau, 200-1000 m in elevation: It forms the western 

part of the southern zone, part of Dindigul, Madurai, Virudhunagar and 

Thoothukudi districts. This region is covered with red sandy soils, red loam soils, 

black soils and lateritic soils.  

RAINFALL (mm) 

The important distictwise rainfall of the zone is given in the table 2.6, 2.7, 2.8 and 2.9. 

Table 2.6. Rainfall of Virudhunagar district (mm) (50 years average) 

Months 
Virudhunagar Aruppukottai Tiruchuli Sattur Sivakasi Srivilliputhur Rajapalayam 

January 25.0 32.4 30.3 28.9 27.9 32.0 35.4 

February 16.2 16.8 3.2 18.6 21.3 26.4 34.5 

March 20.4 22.4 14.1 26.9 30.5 45.6 37.0 
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April 72.5 66.1 44.1 65.7 72.2 80.1 87.9 

May 73.3 55.2 47.7 55.3 58.2 57.8 58.6 

June 29.6 25.5 36.0 10.4 25.4 19.4 18.8 

July 41.9 35.3 28.5 24.0 22.6 19.7 17.5 

August 80.4 67.7 39.8 45.6 50.1 33.0 45.7 

September 89.2 73.4 57.8 59.9 60.3 54.3 38.4 

October 169.3 165.6 174.2 173.0 186.4 216.8 239.3 

November 144.4 159.3 114.5 158.1 160.8 195.7 193.6 

December 61.6 67.7 48.2 57.8 58.9 608.3 76.3 

Total 823.8 785.4 638.4 724.2 774.6 849.1 913.1 

Table 2.7. Rainfall of Ramanathapuram district (mm) (Average of 50 years) 

Months 
Ramnad Rameswaram Tiruvadanai Paramakudi Mudukulathur Kamuthi 

January 35.2 49.0 31.4 34.9 33.2 30.9 

February 11.2 9.8 4.5 5.2 11.0 4.3 

March 12.8 3.3 8.1 12.2 12.2 22.9 

April 26.5 29.9 32.6 33.7 25.8 33.2 

May 26.2 23.6 14.4 45.4 55.4 39.0 

June 8.5 6.0 18.7 25.0 22.0 19.0 

July 12.4 3.8 11.4 28.4 19.2 21.3 

August 10.0 5.5 14.9 53.1 14.6 34.0 

September 23.8 16.5 43.2 53.9 73.6 66.3 

October 200.6 195.1 168.2 180.8 174.3 221.2 

November 238.7 221.7 194.9 161.4 162.7 144.0 

December 130.8 172.9 91.2 62.0 85.3 51.6 

Total 736.7 737.1 633.5 696 689.3 687.7 
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Table 2.8. Rainfall of Sivagangai district (mm) (Average of 50 years) 

Sl. No. 
Month Rainfall (mm) 

1. January 24.89 

2. February 3.76 

3. March 17.20 

4. April 48.19 

5. May 64.43 

6. June 62.65 

7. July 57.96 

8. Aug. 78.91 

9. Sep. 115.19 

10. Oct. 197.58 

11. Nov. 154.97 

12 Dec. 66.44 

 Total 892.17 

Table 2.9. Rainfall of Thoothukudi district (mm) 

(Agrl. Research Station, Kovilpatti ) 

 

Sl. No. Month Rainfall (mm) 

1 January 30.4 

2 February 13.9 

3 March 15.5 

4 April 59.0 

5 May 52.3 

6 June 16.3 

7 July 23.7 

8 August 28.7 

9 September 98.9 
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10 October 190.7 

11 November 124.8 

12 December 63.0 

 Total 717.2 

Constraints and Problems  

Virudhunagar district  

Climate:  

Climate change is a serious public concern. Industrial pollution and rapid 

deforestation are the prime factors leading to climate change. This leads to changes in 

rainfall pattern and distribution and ultimately on the crop productivity.  Frequent 

alterations in rainfall pattern especially during the North East monsoon period and it 

results in water stress especially for winter rainfed summer irrigated crops.  

2.6. HIGH RAINFALL ZONE 

General description of the High Rainfall Zone 

The high rainfall zone of Tamil Nadu consists of Kanyakumari district, located in 

the southern tip of the peninsular India, between 77.05
o
 and 77.36

o
 longitude and 8.03 

and 8.35
o
N, latitude. It is bordered by Tirunelveli district of Tamil Nadu in the North and 

North-East and Kerala State in the North-West and sea in the West and the South. The 

total area of the district is 1671 km
2
. It is a thickly populated district with a total 

population of 1.6 million (Census 1991) with a density of 957 per m
2
. Kanyakumari 

district is divided into four taluks viz. Agasteeswaram, Thovalai, Kalkulam and 

Vilavancode, with Nagercoil town as the district headquarters. There are nine 

development blocks and four municipalities in the district. Kanyakumari district extends 

from the Arabian sea to the western ghats upto an elevation of 600 m. Two distinct 

physiographic regions viz. (1) the hill and 'elas' region and (2) The plains are identifiable 

in this district. 

The hill and 'elas' region starts from 20 to 35 km away from the coast. This region 

has an elevation of 100 to 600 m above MSL and consists of hills, knolls, valleys and 

plateaus. The low lying lands between hillocks and knolls are referred to as 'elas'. The 
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'elas' remain flooded during May-June to February - March and rice is the only crop 

cultivated there. The knolls around the 'elas' rise upto a height of about one to three 

metres and are planted with rubber, coconut, tapioca etc. The hills are cultivated with 

horticultural crops. The major part of the hills is covered with tropical rain tree forests. 

The hill and 'elas' region receives an annual rainfall of above 1500 mm. The plains extend 

from the Arabian sea in the west to borders of Tirunelveli district in the North. The 

annual rainfall is below 1500 mm. Rice, coconut, banana, mango, cashewnut and tapioca 

are the main crops cultivated in this area. 

Irrigation 

The rivers in this district are not perennial, the main rivers are Paralliyar and 

Kodayar both of which units to form the Kuzhithurai or Thambaraparaniyar across which 

a dam at Pechiparai and another at Perunchani have been constructed and they form the 

major source of irrigation. Besides these two major reservoirs there are two small dams 

viz., Chittar - I and Chittar - II constructed across the river Chittar. Besides these dams, 

there are Pattanamkal system, Thirparappu weir system, Aruvikkarai weir system and 

Neyyar system. These systems also irrigate certain ayacuts. The Neyyar dam is situated 

in Kerala State and with an agreement this district is getting water for an ayacut of 1457 

ha. Similarly, the other small drainage river called Valliyar originating at Velimalai joins 

the Arabian sea at Kadiapattinam after traversing a distance of 16 km. 

Rainfall 

The annual average rainfall of the district is 1465 mm received in 64 rainy days. 

During the North-east monsoon, between October and December, a precipitation of 549 

mm is received in 24 rainy days and during the South-west monsoon 537 mm is received 

from June to September in 27 rainy days. In summer, 332 mm of rainfall is received in 11 

rainy days between March and May. In winter 47 mm is received between January and 

February in three rainy days. Monthwise rainfall based on 50 years average and the 

rainfall distribution is furnished in Table (2.10). 
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Table 2.10: Rainfall in Kanyakumari district (mm) (Average of 50 years) 

S.no Month Rainfall (mm) 

1 January 29.70 

2 February 20.60 

3 March 47.80 

4 April 111.70 

5 May 158.20 

6 June 211.40 

7 July 150.00 

8 August 87.60 

9 September 102.70 

10 October 246.80 

11 November 206.20 

12 December 70.30 

 Total 1443.00 

 

There is not much variation in the mean monthly air temperature which varies 

from 98
o
F (36.67

o
C) (max.) to 75

o
F (23.89

o
C) (min.). The relative humidity ranges 

between 60 and 100 per cent. The hill slopes and adjacent plains on the North-western 

side have a high humidity, compared to the Northern plains. 

Soil  

In Kanyakumari district three main soil groups are present. Laterite soil 

predominates in the blocks of Thiruvattar, Munchirai, Kurunthencode, Rajakamangalam, 

Killiyoor, Thuckalay and Melpuram. Mixed types of red and alluvial soil are predominant 

in Agasteeswaram and Thovalai Blocks. Along the coastal line there is a narrow belt of 

sandy coastal alluvial soil where coconut and rice are mainly cultivated. In the plains, 

deep red loam is observed. Along the hilly regions lateritic type of soil is present in 

which Tapioca, Rubber, Coconut and other spices are the main crops. The lateritic and 

red loam soils are poor to medium in fertility and coastal alluvial is high in fertility. The 
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soils are sandy to sandy loam in texture. The soil pH generally ranges from 4.5 to 8.0. In 

very small pockets, alkaline soils are observed in the villages of Madhavalayam, 

Vellamadam, Shenbagaramanputhur, Vendanarikulam etc., there is no saline soil in this 

district. The high acidity prevalent in the district is mainly due to the heavy rainfall and 

heavy leaching of basic salts in the hilly areas. The soils generally have freed drainage 

and exhibit a striking absence of horizon differentiation and also absence of salt or 

calcium carbonate accumulation.  

2.7 HIGH ALTITUDE AND HILLY ZONE 

General Description of High Altitude and Hilly Zone  

The Eastern Ghats 

Comprising a line of hills, the Javadis, Shevroys, Kalrayans, Pachamalais and 

Kollimalai between the Palar and Cauvery rivers and beyond, and linked with the tail of 

Cuddapah in the Nagari hills. The Eastern Ghats rise steeply above the plateau level of 

1,100-1,600 m in the Javadis and to 1,525-1,650 m in the Shevroys. 

The Western Ghats 

It comprises of the higher mountains of the peninsula. The Nilgiris located on the 

northern side of the Palghat gap form a compact area of 2,950 km
2
 with a summit level of 

1,830 to 2,440 m rising with extreme abruptness on all sides. The other group to the south 

of the Palghat gap contains the Anamalais, one of the highest peaks of the peninsula. The 

Palani hills overlooking peaks of the Peninsula. The Palani hills overlooking the river 

Vaigai, Cardamom Hills and the outliers represent the further continuation of the Western 

Gnats. This zone covers the hilly regions, viz., 1. The Nilgiris 2. Shevroys 3. Elagiri - 

Javadhu hills 4.Kollimalai 5. Pachaimalai 6. Anamalais 7. Palani and 8. Podhigaimalai. 

Agro - Ecological Scenario in the Hill and Tribal zone 

The Hilly and Tribal agro - climatic zone shows considerable diversity in 

physiography, climate, soils, irrigation , rainfall, cropping pattern, etc., This necessitates 

the delineation of the agro - climatic zone into a number of agro -ecological situations 

each as homogenous as possible. Since the diversity in soils, rainfall and physiography is 

large, these factors are considered as basis for delineation of the zone into agro - 

ecological situations. 
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The major soil types occurring in this zone are: 

Laterite in (Deep to very deep no calcareous Loam to clay loam in texture ) in 

Kolli hills, laterite soil with loam to clay loam in texture in Pachamalai,  dark reddish 

brown in Shevroys,  reddish brown soil and non calcareous fine loamy in texture in 

Kalrayan hills. whereas, red loam clay and sandy soil in Javadhu Hills and  sandy loam to 

loam in texture in Pothigai Hills. The rainfall varies from 850 mm in Kalrayan Hills to 

4500 mm in Anamalai Hills. The zone consists of eight hill sub zones as indicated earlier 

with different topographical features, Variations occur in soil, altitude and rainfall and 

with different farming practices. 

Nilgiris Hills 

The Nilgiris district known as "The Queen of Hill Stations" is situated at an 

elevation of 900 to 2636 meters above MSL. Approximately 65% of the geographical 

area of this district lies at an altitude of above 1800-2500 meters above MSL and the 

remaining 35% at lower altitude. The climate is temperate to sub-tropical. The average 

annual rainfall ranges from 950 to 1550 mm. The topography of this district is rolling and 

steep. About 60% of the cultivable land falls under the slope ranging from 10 to 33%. 

Nilgiris, being basically a Horticultural District, the entire economy depends on the 

success and failure of horticulture crops like Potato, Cabbage, Tea, Coffee, Spices and 

Fruits. The total geographical area is 2,54,381 ha. The Nilgiris District consists of four 

sub-divisions namely Ooty, Coonoor, Kotagiri and Gudalur. 

Ooty Sub Division 

Ooty subdivision is located at an elevation ranging from 950 m (Masanagudi) to 

2200 m Ooty from MSL. The maximum temperature ranges from 16.6 to 28°C and the 

minimum temperature ranges from 9 to 0°C during the winter months of November to 

February. The source of irrigation mainly depends on the summer showers, South-west 

and North-east monsoons. The average annual rainfall ranges from 900 mm to 2000 mm 

of which about 30% is received during the South-west monsoon period. The incessant 

rains throughout the seasons leads to the formation of rivers like Bhavani, Moyar, 

Kundha, Pykara and various other streams supplement water for drinking and irrigation. 

Pykara, Moyar and Kundha rivers contribute for the hydro-electric projects enhancing the 
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socio-economic status of the state. 

There are three distinct agroclimatic regions. 

 The Thuneri firka which is a rain shadow area.  

 The Kundha firka which receives moderate rainfall.  

 Ooty urban area which receives heavy rainfall.  

The predominant soils of this taluk are lateritic loam of kaolinite origin. The 

fertility status of the soil is medium to high with limitation of nutrition retention capacity 

due to its loose and friable structure and topography. The soil reaction is acidic and the 

pH ranges from 3.8 to 6.2. Due to this acidic condition most of the applied phosphorus is 

fixed in the soil and not readily available to the crops. 

Coonoor Sub-division 

Coonoor sub-division is situated in Eastern part of the Nilgiris District with 

elevation ranging from 4000 feet to 6000 feet above mean sea level. The average rainfall 

ranges from 1200 mm to 1500 mm. It receives rain mostly in the North-eastern monsoon. 

The temperature ranges from 20°C to 28°C in Summer, from 0°C to 15° during Winter. 

Slight ground frost is noticed during December and January. The relative humidity ranges 

from 85% to 100%. Wells continue to be the major source of irrigation. 

Kothagiri Sub-Division 

Kotagiri sub-division comes under two taluks in the Nilgiris. It comprises 14 

revenue villages in Kotagiri Taluk and Kukul Revenue Village in Ooty Taluk. It is 

surrounded by Erode District in the North and East, Coonoor and Ooty Taluks in the 

West and Coimbatore District in the South. The average rainfall of this sub-division is 

1210.5 mm in 75 rainy days. The maximum temperature ranges from 10°C to 30°C and 

the minimum temperature ranges from 2°C to 14°C. The main soil type is lateritic red 

loam, the pH ranges from 3.9 to 7.5. Due to the receipt of adequate rainfall both during 

South-west and North-east monsoons and congenial agro-climatic conditions, foreign 

exchange earning crops like Tea and Coffee are grown on a large scale. 
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Gudalur Sub-Division 

Gudalur sub-division forms a part of Nilgiris District meeting on the Western ghat 

at a distance of 50 km from Ooty on the way to Mysore and Kozhikode. It is mainly a 

hilly region with flat lands enjoying a salubrious climate of sub tropic during most part of 

the year. The elevation is from 950 to 1500 m. The total geographical area of Gudalur 

Taluk is 72,171 hectares of which 53.0% in forest and uncultivable land and 56.0% is 

cultivable area. Out of the total cultivated area 65.7% is under perennial and 14.3% is 

under annuals. The normal rainfall is 2300 mm per annum. While 75% of the rain is 

received during the South-west monsoon, contribution of North-east monsoon is only 

15% to the total of rainfall and 8% of the rains are received during the hot weather and 

2% during the winter. 

The overall Zone-wise distribution of normal rainfall of Tamil Nadu is presented 

in the Table 2.11. The availability of non-committed surplus run-off can be assessed by 

studying the monsoon rainfall pattern, maximum rainfall, rainfall frequency and number 

of rainy days in the monsoon season. The variations in rainfall pattern in space and time 

can be considered for assessing the surplus surface water availability. The season-wise 

rainfall details were presented in the Table 2.11. 

Table 2.11. Zone wise Distribution of Normal Rainfall (mm) 

Sl. 

No. 
Agro Climatic Zone 

South west 

(June-Sep) 

North 

East 

(Oct- 

Dec) 

Winter 

Jan & 

Feb 

Summer 

March       

to 

May 

Annual 

1 North Eastern Zone 438.59 578.36 35.27 80.90 1133.11 

2 CauveryDelta Zone 308.89 564.79 47.67 105.17 1026.51 

3 NorthWestern Zone 365.40 245.95 18.05 152.93 847.78 

4 Western Zone 250.30 362.81 29.26 148.94 791.31 

5 Southern Zone 182.05 427.83 46.78 136.57 793.10 

6 High Rainfall Zone 327.80 427.40 33.40 217.40 1006.00 
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7 Hilly zone 1060.00 367.70 30.80 237.20 1695.70 

 
State average  332.80 459.20 36.80 129.60 958.40 

 

Season-wise distribution 

(%) 
34.73 47.91 3.84 13.52 100.00 

As could be seen from Table 2.11 the average normal rainfall of 958.4 mm is 

received in the state as a whole. About 48 per cent of the total average rainfall is received 

during North-East monsoon, while about 35 per cent is received during South-West 

monsoon. The balance of about 17 per cent is obtained during winter as well as summer 

months.Temporal spread of rainfall and Month-wise distribution of rainfall of Tamil 

Nadu (mm) were presented in the Table 2.12 and 2.13 respectively.   

Table 2.12. Temporal Spread of Rainfall in Tamil Nadu State (mm) 

Sl. No Year SWM NEM Winter 
Hot 

weather 
Total 

1 1993-94 305.2 709.9 35.5 121.3 1171.9 

2 1994.95 220.3 479.0 27.2 203.3 929.8 

3 1995-96 347.5 248.3 10.5 115.2 721.5 

4 1996-97 454.8 541.1 13 112.3 1121.2 

5 1997-98 286.0 782.3 5.5 78.4 1152.2 

6 1998-99 340.1 602.4 21.5 116.4 1080.4 

7 1999-00 199.9 499.5 119.5 77.9 896.8 

8 2000-01 314.5 335.6 16.8 118.4 785.3 

9 2001-02 260.0 379.4 70 85.8 795.2 

10 2002-03 185.4 407.1 8.7 129.7 730.9 

11 2003-04 336.5 403.1 11.6 283.4 1034.6 

12 2004-05 360.7 472.1 14.3 23.7 870.8 

13 2005-06 380.5 828.8 15.9 150.9 1376.1 

14 2006- 07 250.9 497.5 10.9 100.4 859.1 

15 2007-08 341.6 515.4 46.6 261.2 1164.8 

16 2008-09 333.5 552.7 7.7 129.2 1023.1 
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17 2009-10 317.0 482.6 11.5 126.7 937.8 

18 2010-11 383.6 605.2 36.3 140.0 1165.1 

Source: Tamil Nadu Economic Appraisal (2005-06), Evaluation and Applied Research, 

Department, Government of Tamil Nadu, Chennai (various issues) 

 

Table 2.13. Month-wise Distribution of Rainfall - Tamil Nadu (mm) 

Sl. 

No 
Month Normal 

2002-

03 

2003-

04 

2004-

05 

2005-

06 

2006-

07 

2007-

08 

2008-

09 

2009-

10 

2010-

11 

1 June  46.3 48.5 44.7 45.9 29.5 42.5 48.7 45.7 29 45.9 

2 July 77.6 24.6 82.2 61.2 80.6 36.4 83.2 82.3 87.6 61.2 

3 August 95.3 53.3 141.4 35.7 82 90.5 141.4 137.4 84 55.6 

4 September 113.6 59 68.1 217.9 116.4 81.5 68.3 68.1 116.4 220.9 

South West 

Monsoon 
332.8 185.4 336.5 360.7 308.5 250.9 341.6 333.5 317.0 383.6 

5 October  187.1 225.3 208.4 273.6 292 210.3 230.3 237.3 273.6 267.3 

6 November  179.4 146.2 172.7 182.4 370.9 194.5 192.5 192.8 182.4 202.4 

7 December  92.7 35.7 22 16.1 165.9 92.7 92.6 122.6 26.6 135.5 

North East 

Monsoon 
459.2 407.2 403.1 472.1 828.8 497.5 515.4 552.7 482.6 605.2 

8 January  22.1 0.8 8.8 3.1 15.8 7.7 32.2 0.8 8.8 22.2 

9 February  14.4 7.9 2.8 11.3 0.1 3.2 14.4 6.9 2.7 14.1 

Winter Season 36.8 8.7 11.6 14.4 15.9 10.9 46.6 7.7 11.5 36.3 

10 March 19.9 46 4.8 25.8 54.5 10.8 25.8 46 19.9 19.9 

11 April 43.4 37.2 34.4 133.6 34.4 23.6 153.1 37.2 42.5 70 

12 May  66.3 46.5 244.2 72.3 62 66 82.3 46 64.3 50.1 

Summer 129.6 129.7 283.4 231.7 150.9 100.4 261.2 129.2 126.7 140 

Total 958.4 731 1034.6 1078.8 1304.1 859.1 1164.8 1023.1 937.8 1165.1 

 

In south west monsoon, the rainfall of 2002-03, 2005-06, 2006-07 and 2009-10 

were lower than the normal rainfall (30 years of mean rainfall). In north east monsoon 
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only 2002-03 and 2003-04 recorded lower rainfall than normal rainfall. In Winter Season, 

only 2007-08 and 2010-11recorded higher rainfall than normal year whereas, in summer 

only 2006-07 recorded lower rainfall than the normal rainfall and all the other years 

recorded higher rainfall than normal year. 
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CHAPTER III 

 

3. METHODOLOGY FOR PREPARATION OF GUIDELINES FOR 

AUGMENTATION OF GROUNDWATER 

The guidelines for augmentation of groundwater have been prepared using the 

master plan for artificial recharge to Groundwater in India (CGWB) considering the 

hydrogeological parameters and hydrological data base. The following aspects were 

considered for preparation of the guidelines: 

 Identification and prioritization of need based areas for artificial recharge to 

groundwater. Estimation of sub-surface storage space based on the water table 

behaviour and quantity of water needed to saturate the unsaturated zone (up to 

a depth of 3 to 8 m bgl depending on the prevailing hydraulic conditions and 

zone of fluctuation in the state, to fully utilize the unsaturated zone without 

allowing water logging condition)  

 Quantification of local surplus annual run-off availability as source water for 

artificial recharge in each sub basin/watershed and possibility of transporting 

surplus run-off from adjoining watersheds/sub-basins also to be considered.  

 Areas of poor chemical quality of groundwater and scope of improvement by 

suitable recharge measures.  

 Working out design of suitable recharge structures, their numbers and type; 

storage capacity and efficiency considering the estimated storage space and 

available source water for recharge.  

 Cost estimates of artificial recharge structures required to be constructed in 

identified areas.  

3.1 DATA PREPARATION 

The data needed for preparation of augmentation of groundwater with agro-

climatic zone-wise were taken from the Aquifer system of Tamil Nadu and Puducherry 

by Central Groundwater Board (CGWB), September 2012. 
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3.2 IDENTIFICATION OF FEASIBLE AREAS 

In general, the areas feasible for artificial recharge have been demarcated into 

different categories as follows: 

 Areas showing post monsoon water levels deeper than 3 m bgl and declining 

trend of more than 10 cm/year in plains.  

 Post monsoon water level above 4 to 8 m in undulating/ hilly terrain and poor 

rainfall with deep water table zones.  

 Areas with deeper pressure head in known principal aquifers.  

 Areas having less fresh water lenses in coastal/island aquifers.  

Based on the severity of decline of groundwater levels and groundwater scarcity 

situation, prioritization for implementation of plan was decided. The availability of funds 

needed for the implementation, surveys, investigations, preparation of design and cost 

estimates for the structures, capability of the implementing agencies, land acquisition in 

case of scheme involving submergence etc. are some of the important aspects which need 

to be considered for implementation. 

3.2.1 IDENTIFICATION OF THE AREA 

The area characterized by depth to water level more than 3 m during the post 

monsoon period coupled with declining long term trend (Decade) is considered as area 

requiring artificial recharge. The scope for artificial recharge denotes the surface water 

availability & the ability of the aquifer to take in the water. 

The area characterizing, both declining trend and depth to water level in different 

categories have been identified for artificial recharge to groundwater in Tamil Nadu. In 

addition, the localized pockets of intensive agriculture and industrial activity are 

identified by state agencies. Few sedimentary aquifers of multi layered and multi quality 

system also needs special intervention to augment the shallow and deeper aquifers.The 

rain fed areas in major part of hard rocks are also having the potential for the localized 

groundwater augmentation by water conservation structures to supplement the rain water 
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with even limited groundwater resources for a shorter duration. The drinking water 

sources from the riverbed, springs and groundwater system also requires localized 

stabilization of the water availability. Hence, a holistic approach in all the districts 

covered by sedimentary and crystalline rocks require site-specific recharge programme. 

The bulletin envisages augmentation of groundwater resources from the surplus 

monsoon run-off as well as periodic floodwater and also local transporting of surplus 

water from the water logged and other specific pockets to needy places. Information on 

ongoing schemes under various state and central sector programs is collected and the 

balance requirement of the number of structures as well as budget requirement for 

artificial recharge is estimated. The unit cost of the recharge structures from the state 

experience is taken in to consideration for the report. The design of structures are also 

made more flexible based on the feedback from the various implementing agencies in the 

state and the performance evaluation by CGWB in select project sites, viz., Gangavalli 

block, Salem District. 

3.2.2 SUBSURFACE STORE SPACE AND WATER REQUIREMENT 

The thickness of unsaturated zone for each category of depth to water level is 

arrived and 3 m is subtracted to get the unsaturated thickness available for recharge in the 

regional level. Average specific yield of 1.5% & 10% has been assumed for crystalline & 

sedimentary formations respectively. The status of pressure head in hard rocks and select 

sedimentary rocks as well as the moisture requirement of the rain fed area in shallow 

water table pockets also considered for each district on the basis of micro level studies 

and block level hydro-morphological map. The groundwater resources map of each 

district prepared in the Year 2012 as part of Fresh Water Year and the recommended 

artificial recharge structures for area specific formations are also considered. The density 

of various structures and design are inferred by the integrated hydrogeological set up and 

the status of groundwater development as well as the feasibility of structures with source 

water. 

The field experiments have shown that an average recharge efficiency of 75% of 

each structure is only possible; accordingly, the surface water required for artificial 
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recharge is computed by multiplying the volume of water required for saturating the 

aquifer up to 3 m bgl by 1.33. Volume of available sub surface storage is of the order of 

215937.187 MCM and surface water requirement is of 5982.64 MCM. The source water 

availability is of the order of 712.295 MCM and it is noticed that source water 

availability is adequate to saturate the aquifer up to 3 m bgl in the state. 

3.2.3 SOURCE WATER AVAILABILITY 

The surface water availability has been computed using improved ‗Strange curve‘ 

for each watershed in a project entitled ―Identification of Recharge areas Using Remote 

Sensing and GIS in Tamil Nadu, taken up by the Institute of Remote Sensing, Anna 

University, Chennai and sponsored by the Dept. of Rural Development, Govt. of Tamil 

Nadu and Tamil Nadu Water Supply and Drainage Board. The same has been utilized in 

this report for determining the surface water availability for agro-climatic zones by 

pooling required data of the concerned districts which comes under the particular agro-

climatic zone.  

3.3 ESTIMATION OF AVAILABLE STORAGE SPACE 

The thickness of available unsaturated zone (below 3 m bgl) described earlier is 

estimated by considering the different ranges of water level. The different ranges of DTW 

(depth to water level) are averaged to arrive at thickness of unsaturated zone. The total 

volume of unsaturated strata is calculated by considering the above categories and 

unsaturated thickness of different ranges. This volume was then multiplied by average 

specific yield on an area specific basis to arrive at volume of water required to saturate 

the aquifer to 3 m bgl. 

3.4 SOURCE WATER REQUIREMENT 

After assessing the volume of water required for saturating the vadose zone, the 

actual requirement of source water is to be estimated. Based on the experience gained in 

the pilot/demonstrative recharge projects implemented in different hydrogeological 

situations, an average recharge efficiency of 75% of the individual structure is 

considered. The volume of source water required for artificial recharge was calculated by 
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multiplying a factor of 1.33 (i.e. reciprocal of 0.75). In few cases different values are 

taken depending upon the regional scenario prevailing thereupon. 

3.5 SOURCE WATER AVAILABILITY 

The surface water resources available in various basins and sub basins utilized for 

preparation of plan were based on information mostly provided by State Government. In 

few cases information from other Government Agencies were considered. The data 

availability for source water availability for each sub basin includes committed run off, 

provision for future planning and surplus water available. The availability of source water 

per annum was worked out by adding the amount of surface water provided for future 

planning and surplus available. This availability so worked out is for the entire sub basin 

and not exclusively for the requirement of the areas identified for artificial recharge. The 

source water availability for areas identified for artificial recharge was apportioned from 

total water availability in the basin. 

3.6 CAPACITY OF RECHARGE STRUCTURES 

The capacity of recharge structures was worked out based on the findings of 

various artificial recharge studies under taken in different states and the same was used 

for planning the recharge structures. Maximum storage capacity (single filling) and gross 

capacity due to multiple fillings during rainy season were taken into consideration for 

designing percolation tanks, cement plugs, check dams and other surface storage 

structures. The number of rainy days and the possible number of fillings to the proposed 

recharge structure (2 to 3 fillings for check dams, 3 to 5 fillings for ponds etc) is also 

taken into consideration. 

3.7 NUMBER OF RECHARGE STRUCTURES 

The number of recharge structures required to store and recharge the groundwater 

reservoir has been worked out as follows: - 
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                                           Total surplus surface water runoff considered 

No. of structures =      ------------------------------------------------------------------------------ 

                           Average gross capacity of water spreading recharge structures 

(Considering Multiple Fillings) 

The type and design of different types of structures like percolation tanks, check 

dams, recharge well/shafts etc. in a particular block/watershed would be guided by 

prevailing hydrogeological situation, existing density and number of structures, land 

availability etc. The planning of type and design of proposed structures should 

accordingly be decided. The allocation of source water for recharge through specific type 

of artificial recharge structures should be done considering these aspects. In case of 

deeper aquifers, injection wells are recommended on the basis of thickness of aquifer and 

status of groundwater withdrawal and the feasibility of gravity injection at safe rate 

obtained from trial tests at Neyveli aquifer in Tamil Nadu. Few structures are based on 

conceptual projection, which can be fine-tuned by more site specific field studies during 

preparation of Detailed Project Reports (DPRs). 

3.8 SCOPE OF ARTIFICIAL RECHARGE 

For augmentation of groundwater by recharge wells/shafts within the percolation 

pond studies were conducted by Water Technology Centre, Tamil Nadu Agricultural 

University, Coimbatore-641003 at Vellore and Coimbatore districts of hard rock region 

showed that groundwater recharge has been enhanced from 15% to 22 % due to recharge 

wells/shafts. Thus, it has been recommended for construction of recharge wells/shafts all 

over Tamil Nadu. 

The outcome of the Infiltration/Well injection studies conducted recently by 

Neyveli Lignite Corporation (NLC) at Perumal Eri area and at Kilkavarapalayam by 

CGWB shows that the aquifer can accept the augmentation of groundwater recharge. 

Thus there is a scope of artificial recharge in terms of ability of groundwater system to 

accept recharge and availability of source water to implement artificial recharge schemes. 
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Surplus run-off during flood period from Gadilam and Vellar Rivers can be 

utilized as source water for recharging groundwater. Considering the sea water ingress 

and decline in water level pressure head, the recharge schemes in vulnerable areas of sea 

water ingress and over exploited sedimentary aquifers are recommended.  
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CHAPTER IV 

4. DESIGN OF ARTIFICIAL RECHARGE STRUCTURES AND MONITORING       

MECHANISM 

The artificial recharge structures, which are feasible in varied hydrogeological 

situation, are described as follows: 

4.1 DESIGN OF ARTIFICIAL RECHARGE STRUCTURES 

4.1.1 PERCOLATION PONDS 

 Percolation pond is an artificially created surface water body, submerging in its 

reservoir highly permeable land areas, so that the surface run-off is made to percolate and 

recharge the groundwater storage (Fig.4.1). The percolation tank should have adequate 

catchment area. The hydrogeological condition of site for percolation pond is of utmost 

importance. The rocks coming under submergence area should have high permeability. 

The degree and extent of weathering of rocks should be uniform and not just localized. 

The purpose of percolation pond is to conserve the surface run-off and diverts the 

maximum possible surface water to the groundwater storage. Thus the water accumulated 

in the pond after monsoon should percolate at the earliest, without much evaporation 

losses. 

 

 

 

 

 

 

Fig.4.1. Percolation pond 
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The size of a percolation pond should be governed by the percolation capacity of 

the strata in the pond bed rather than yield of the catchment. For, in case the percolation 

rate is not adequate, the impounded water is locked up and wasted more through 

evaporation losses, thus depriving the downstream area of the valuable resource. These 

are the most prevalent structures in India as a measure to recharge the groundwater 

reservoir both in alluvial as well as hard rock formations. The efficacy and feasibility of 

these structures is more in hard rock formation where the rocks are highly fractured and 

weathered. Percolation ponds with wells and shafts can also be constructed in areas 

where shallow or superficial formations are highly impermeable or clayey. 

4.1.1.1 Site characteristics and design guidelines  

A detailed analysis of rainfall pattern, number of rainy days, dry spells and 

evaporation rate and detailed hydrogeological studies to demarcate suitable percolation 

pond sites, is necessary. The submergence area should be in uncultivable land as far as 

possible. Percolation pond is located on highly fractured and weathered rock for speedy 

recharge. In case of alluvium, the bouldary formations are ideal for locating percolation 

ponds. The aquifer to be recharged should have sufficient thickness of permeable vadose 

zone to accommodate recharge. The benefited area should have sufficient number of 

wells and cultivable land to develop the recharged water. Detailed hydrological studies 

for run-off assessment be done and designed capacity should not normally be more than 

50 percent of total quantum of rain fall in catchment. Waste weir or spillway is suitably 

designed based on single day maximum rain fall to allow flow of surplus water after the 

pond is filled to its maximum capacity. Cut off trench be provided to minimize seepage 

losses both below and above nalla bed. To avoid erosion of embankment due to ripple 

action stone pitching be provided upstream up to highest flood level (HFL). 

4.1.2 CHECK DAM CEMENT PLUG/ NALA BUND 

Check dams are constructed across small streams having gentle slope and are 

feasible both in hard rock as well as alluvial formation (Fig.4.2). The site selected for 

check dam should have sufficient thickness of permeable bed or weathered formation to 

facilitate recharge of stored water within short span of time. The water stored in these 
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structures is mostly confined to stream course and the height is normally around 2 m. 

These are designed based on stream width and excess water is allowed to flow over the 

wall. In order to avoid scouring from excess run-off, water cushions are provided at 

downstream side. To harness the maximum run-off in the stream, series of such check 

dams can be constructed to have recharge on a regional scale. The peak flow should not 

create bank erosion and damage to structures. 

 

 

 

 

 

 

 

 

 

Fig.4.2 Check Dam 

A series of small bunds or weirs are made across selected nalla sections such that 

the flow of surface water in the stream channel is impeded and water is retained on 

pervious soil/ rock surface for longer period. Nalla-Bunds are constructed across bigger 

nalla or second order streams in areas having gentle slopes. A nalla bund acts like a mini 

percolation pond with water storage confined to stream course. 

4.1.2.1 Site characteristics and design guidelines : For selecting a site for check dams/ 

Nalla bunds the following aspects may be observed 

 The total catchment of the nalla should normally be between 40 to 100 
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hectares though the local situations can be guiding factor for this.  

 The rain fall in the catchment should be less than 1000 mm/annum.  

 The width of nalla bed should be at least 5 meters and not exceed 15 meters 

and the depth of bed should not be less than 1 meter.  

 The downstream lands of check dam/nalla bund should have land under well 

irrigation.  

 The rock strata exposed in the ponded area should be adequately permeable to 

cause groundwater recharge through ponded water.  

 The structures should not block the flow of water during the rainfall totally 

and hence the sufficient carrying capacity of nalla/stream should be ensured.  

4.1.3 MODIFICATION OF VILLAGE TANKS AS RECHARGE STRUCTURE 

The existing village tanks which are normally silted and damaged can be modified 

to serve as recharge structure in case these are suitably located to serve as percolation 

ponds. In general, no ―Cut Off Trench‖ (COT) and Waste Weir is provided for village 

tanks. Desilting, coupled with providing proper waste weir and COT on the upstream 

side, the village tanks can be converted into recharge structure. Several such tanks are 

available which can be modified for enhancing groundwater recharge.  

4.1.4 DUG WELL RECHARGE 

Dug wells can be used as structures to recharge groundwater (Fig.4.3). The storm 

water, tank water, canal water, etc. can be diverted into these structures to directly 

recharge the dried aquifer. By doing so the soil moisture losses during the normal process 

of recharge, are reduced. The recharge water is guided through a pipe to the bottom of 

well, below the water level to avoid scouring of bottom and entrapment of air bubbles in 

the aquifer. The quality of source water including the silt content should be such that the 

quality of groundwater reservoir is not deteriorated. In rural areas the rain water run-off 

can be channelized and recharged to dug wells through a filter. 
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Fig.4.3. Dug well recharge 

4.1.5 RECHARGE WELLS/SHAFTS 

In areas where phreatic aquifer is overlain by poorly permeable strata, the 

recharge to groundwater storage by water spreading method becomes ineffective or has 

very low efficiency. This situation also occur in ponds/depressions where due to siltation 

an impermeable layer or lens is formed which affects hydraulic connection of surface 

water and phreatic aquifers. Recharge well/shaft is an artificial recharge structure which 

penetrates the overlying impervious horizon and provides effective access of surface 

water for recharging the phreatic aquifer (Fig.4.4). These structures are ideally suited for 

areas with deep water levels. In areas where low permeable sandy horizon is within 

shallow depths, a trench can be excavated to 3 m depth and back filled with boulder and 

gravel. The trench can be provided with injection well to effectively recharge the deeper 

aquifers. 
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Fig.4.4. Recharge well/shaft 

4.1.5.1 Site characteristics and design guidelines 

The following are the site characteristics and design guidelines: 

 To be dug manually if the strata is of non-caving nature.  

 If the strata are caving, proper permeable lining should be provided.  

 The diameter of recharge well/shaft should normally be more than 2 m to 

accommodate more water and to avoid eddies in the well.  

In the areas where source water is having silt, the recharge well/shaft should be 

filled with boulder, gravel and sand from bottom to have inverted filter. The upper most 

sandy layer has to be removed and cleaned periodically. When water is put into the 

recharge well/shaft directly through pipes, air bubbles are also sucked into the well/shaft 

through the pipe which can choke the aquifer. The injection pipe should therefore, be 

lowered below the water level, to avoid this. 

4.1.6 INJECTION WELL 

The aquifer to be replenished is generally one which is already over exploited by 

tube well pumpage and the declining trend of water levels in the aquifer has set in. 
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Because of the confining layers of low permeability the aquifer cannot get natural 

replenishment from the surface and needs direct injection through recharge wells 

(Fig.4.5). Artificial Recharge of aquifers by injection well is also done in coastal regions 

to arrest the ingress of sea water and to combat the problems of land subsidence in areas 

where confined aquifers are heavily pumped. 

 

 

Fig.4.5. Injection well 

In alluvial areas, injection well recharging a single aquifer or multiple aquifers can be 

constructed in a fashion similar to normal gravel packed pumping well. The only 

difference is that cement sealing of the upper section of the well is done in order to 

prevent the injection pressures from forcing leakage of water through the annular space 

of borehole and well assembly. In hard rock areas casing and well screens may not be 

required. An injection pipe with opening against the aquifer to be recharged may be 

sufficient. However, in case of number of permeable horizons separated by impervious 

rocks, a properly designed injection well may be constructed with slotted pipe against the 
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aquifer to be recharged. In practice the injection rates are limited by the physical 

characteristics of the aquifer. In the vicinity of well, the speed of groundwater flow may 

increase to the point that the aquifer is eroded, especially if it is made up of 

unconsolidated or semi-consolidated rocks. In confined aquifer confining layers may fail 

if too great pressure is created under them. If this occurs, the aquifer will become clogged 

in the vicinity of the borehole and/or may collapse. 

4.1.7 GROUNDWATER DAMS OR SUB SURFACE DYKES OR 

UNDERGROUND BANDHARAS (UGB)  

These are basically groundwater conservation structures and are effective to provide 

sustainability to groundwater structures by arresting sub surface flow (Fig.4.6). A 

groundwater dam is a sub surface barrier across stream which retards the natural 

groundwater flow of the system and stores water below ground surface to meet the 

demands during the period of need. The main purpose of groundwater dam is to arrest the 

flow of groundwater out of the sub-basin and increase the storage within the aquifer. This 

helps in rising of water levels in upstream part of groundwater dam rise, thus saturating 

the otherwise dry part of aquifer. 

 

Fig.4.6. Groundwater dams 

4.1.8 ROOF TOP RAIN WATER HARVESTING  

In urban areas, the roof top rain water can be conserved and used for recharge of 
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groundwater. This approach requires connecting the outlet pipes from roof top to divert 

the water to either existing wells/ tube wells/ bore well or specially designed wells. The 

urban housing complexes or institutional buildings have large roof area and can be 

utilized for harvesting roof top rain water and recharging (Fig.4.7). 

 

Fig.4.7. Rain water harvesting 

Roof top harvested water can be useful if the well / hand pumps are abandoned 

and not in regular use. These abandoned structures are ideal as we use existing resources 

and do not have to spend additional funds for putting these in place. This design is 

suitable for areas with shallow (5 to 15 m) water level in hard rock as well as soft rock 

terrain for individual houses, group housing societies, schools and small industrial sheds. 

Before using the dug well as recharge structure, its bottom should be cleaned and all the 

fine deposits should be removed. The recharge water is guided through a pipe to the 

bottom of well or below the water level to avoid scouring of bottom and entrapment of air 

bubbles in the aquifer. Recharge water should be silt free. Hence a sedimentation tank 

before the water is diverted to the well would be useful. Sedimentation tanks are a simple 
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structure that hold water and allow the sand and mud particles to settle down. The top 

part of the tank is connected to the well. In Tamil Nadu more than 50 % abandoned open 

wells are available.  In future, these abandoned open wells can be recharged by roof top 

water harvesting technique. 

4.1.9 Use of abandoned open wells for water harvesting 

Recently the average farm size has declined in all the categories of blocks in the 

river basin from 2.20 ha to 1.72 ha. The average area irrigated per well has also declined 

over years both under the open and bore wells and the current area irrigated per well is 

comparatively higher under bore wells (0.99 ha) than under open wells (0.65 ha) 

indicating that increase in the number of wells will not result in proportionate increase in 

area irrigated per well over years due to groundwater over-draft. For example, in many 

villages, the average number of wells owned by a farmer has ranged from 3 to 6 bore 

wells and one open well. The increasing number of wells without assured aquifer supply 

has resulted in stagnation of the net area irrigated by wells wherein several cases well 

yield was ranging from  3 to 5 liters per second which means 64.8 to 108 m
3
 per day 

(with 6 hours pumping). 

The irrigation intensity has marginally declined from about 115 per cent during 

1990-'91 to 104 per cent during 2002-'03 indicating that with the available irrigation 

supplies, farmers have been managing the irrigation either through water management or 

under-irrigating the crops. The percentage of wells failed was higher in the overexploited 

and critical blocks indicating the seriousness of groundwater over-draft. Further, the 

percentage of open wells dried up was higher (48.68 per cent) compared to borewells 

(9.99 per cent) and this might be due to comparatively shallow depth of the wells. The 

average depth of open well was about 26 m and it was about 228 m for borewells.  

The well failure and investment in new bore wells reflected the direct and indirect 

costs incurred by the farmers. The direct costs are those costs which included the capital 

costs of open wells, which have dried up before the expected average life period, and the 

costs of new bore wells and pumps. Indirect costs are those costs that are associated with 
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the reduction in crop area and crop income. These costs are expected to increase as the 

water table goes down and irrigated area reduces.  

 In spite of well failure and declining irrigation intensity, still farmers prefer to 

invest in wells to have irrigation for few more years. This tendency is mainly attributable 

to the risk involved for not having the additional well because of the interplay of the 

yield, price and income uncertainties, which are directly related to groundwater supplies. 

Farmers‘ preference to have additional well is mainly to minimize the cost or uncertainty 

associated with not owning the wells when other farmers have. For example, in a good 

rainfall year, production may be higher and price and income may be stable compared to 

bad rainfall year with much less groundwater recharges. Making appropriate decision by 

incorporating the groundwater supply uncertainties is highly important to maximize the 

income. It has been suggested that the abandoned wells/defunct wells may be utilized for 

water harvesting by making proper channels and filter medias (Fig.4.8). 

4.2 MONITORING MECHANISM 

The monitoring of water levels and water quality is of prime importance in any 

scheme of artificial recharge to groundwater and greatly helps in taking effective 

measures for groundwater management on scientific lines.  

4.2.1WATER LEVEL MONITORING  

The monitoring of surface water and groundwater levels during feasibility studies 

greatly help in identifying the method of artificial recharge. Network of observation wells 

is used to study the groundwater flow pattern and temporal changes in potentiometric 

head in the aquifer. The objective of monitoring system is to study the effect of artificial 

recharge on the natural groundwater system. Depending on the method of artificial 

recharge and the hydrogeology of the area, the observation well network has to be 

designed. 

The monitoring system of observation well network should be designed specially 

to monitor impact of individual structures which can further be extended and dovetailed 

to monitor the impact of group of such structures in the artificial recharge scheme area. 
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The network of observation wells should be 

 adjacent to the recharge facility  

 at a sufficient distance from the recharge facility to observe composite effects and 

near the limit of hydrological boundaries.  

If the recharged aquifer is overlain by confining/semi-confining layer, 

piezometers should be installed to monitor the water levels of overlying and underlying 

aquifers which helps in the study of leakages etc. Where the surface water bodies are 

hydraulically connected with the aquifers which are being recharged, it is advisable to 

monitor the water level profiles of both surface water and groundwater. 

The periodic monitoring of water levels can demarcate the zone of benefit. In this 

method a network of observation wells is established in the area likely to be benefitted to 

study the following: 

 In the zone benefitted, the water levels be observed as to whether the well 

hydrographs have a flat apex during the time when there is water in the recharge 

structure (tank, pit, etc.)  

 Wells situated outside the zone of influence normally show an angular apex for 

the period when the recharge is taking place, while those situated within the zone 

of influence have a flatter area.  

The recession limbs of hydrograph wells close to a recharge structure normally 

have a gentle gradient as compared to those located far off. Crops in the zone of influence 

will be healthy compared to those outside such an area. Furthermore, in the zone of 

influence there is a tendency by the farmers to grow crops with high water requirements. 

Well yields in the zone of influence are generally being greater than those outside it. The 

wells in benefitted zones may have more sustainability in lean period than those outside. 

The above criteria can be used to define the zone of influence and thereby, real and 

temporal demarcations of the effectiveness of recharge structures. 
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Fig.4.8. abandoned/defunct wells on farmer holdings for rainwater harvesting 

4.2.2 TRACER TECHNIQUE FOR DEMARCATING ZONE OF BENEFIT 

Tracers are useful in demarcating the area benefitted by artificial recharge, 

Tritium; Rodhomine B, fluorescent dye and environmental isotopes, etc. are quite useful 

in assessing the extent of recharge and efficiency of recharge structures. 

4.2.3 WATER QUALITY MONITORING 

The monitoring of water quality during the implementation of artificial recharge 

schemes is essential to maintain the quality standards for specified uses of the augmented 

resource. In case of injection wells, the composition of native water in the aquifer and the 

recharged water is important to know about prevent clogging of well and aquifer due to 

excessive precipitation of salts. The data on the chemical quality of native water and the 
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changes which may take place during the implementation of artificial recharge schemes 

should be collected by regular sampling from observation well network. Where treated 

wastewater is used for recharge a careful monitoring is required to detect any possibility 

of contamination through a network of monitoring wells. Thus, the type of water quality 

monitoring programme depends on the specific problem being studied i.e. changes in 

groundwater quality; effect of soil salinisation and prevention of any contamination etc. 

The samples to be collected will also depend on the purpose and are generally 

categorized into: 

 Indicative: The indicative samples are to be collected at 1 to 4 months intervals 

and used to ascertain the presence of injected effluent.  

 Basic: Basic samples are to be taken at monthly intervals for wells already 

influenced by recharge to determine the effect of recharge effluent on 

groundwater quality and the purification provided by flow through the soil and 

aquifer system.  

 Comprehensive: Comprehensive samples are taken at intervals of 6 months to 1 

year for observation wells to determine water quality with respect to specific 

standards for intended water use.  

4.2.4 IMPACT ASSESSMENT 

The impact assessment of artificial recharge schemes can generally be enumerated 

as follows: 

 Conservation and harvesting of surplus monsoon run-off in groundwater reservoir 

which otherwise was going un-utilized outside the watershed/basin and to sea. 

Rise in groundwater levels is due to additional recharge to groundwater. In case 

where continuous decline of groundwater level was taking place, a check to this 

and/or the intensity of decline subsequently reduces. The energy consumption for 

lifting groundwater from abstraction structures also reduces.  

 The groundwater structures in the benefitted zone of artificial recharge structures 

gain sustainability and the wells provide water in lean month. The domestic wells 

will become sustainable and many of the areas depending on water supply 
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through tankers are benefitted. The cropping pattern in the benefitted zone may 

undergo marked change due to augmentation of groundwater. Due to the increase 

in soil moisture, green vegetation cover may be increased and so are the numbers 

of groundwater abstraction structures in the zone of influence.  

 The quality of groundwater may also improve due to dilution. Besides, the 

artificial recharge schemes will generate indirect benefit in terms of decrease in 

soil erosion, improvement in fauna and flora, influx of migratory birds, etc. The 

social and economic status of farmers would be substantially improved due to 

increase in crop production.  
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CHAPTER V 

 

5. AUGMENTION OF GROUNDWATER 

   Tamil Nadu spreads over an area of 1,30,058 sq.km and has been divided into 32 

districts, which are further sub-divided into 386 blocks. The increased groundwater 

development in certain places for the industrial use has resulted in groundwater mining. 

The regional groundwater development in the sedimentary aquifers of larger aerial extent 

for industrial and agricultural activity is on the rise in recent years and the vulnerability 

of coastal aquifers for sea water ingress was noticed.  

The surplus monsoon run off can be stored in the groundwater reservoirs without 

sacrificing the cultivable land, free from the adverse effects like inundation of large 

surface area and reduction in evaporation losses. The structures required for recharging 

groundwater reservoirs are of small dimensions and cost effective such as pits, surface 

spreading basins, percolation ponds, check dams, sub surface dykes etc.  

    There are two basic requirements for artificial recharge to augment groundwater 

resources. The one is the availability of non-committed surplus run-off in space and time 

and another is identification of suitable geological environment and sites for creating sub-

surface reservoir through cost effective artificial recharge techniques.  

5.1 Total Water Potential  

 The total water potential of the State including groundwater is 46,540 million 

cubic meters (MCM). The total surface water potential of the State is 24,160 MCM, 

including the contribution from neighbouring states of Andhra, Karnataka and Kerala. Of 

the total water potential, the surface water potential has almost been fully (more than 95 

percent) tapped since the late sixties. Groundwater is, therefore, the only alternative 

source available for further development. The availability of non-committed surplus run-

off can be assessed by studying the monsoon rainfall pattern, maximum rainfall, rainfall 

frequency and number of rainy days in the monsoon season. The variations in rainfall 
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pattern in space and time can be considered for assessing the surplus surface water 

availability. 

5.2 Irrigation Infrastructure 

 Tamil Nadu has 34 River Basins which have been grouped as 17 Major River 

Basins and 127 Sub-Basins (Table 5.1). The average rainfall of the State is 911.60 mm. 

The total surface water potential of the State has been assessed as 853 T.M.Cft., which 

includes 261 T.M.Cft. contributed by the neighbouring States. The surface water 

potential of the State has been fully harnessed. There are 85 large Dams and 4 small 

Dams in the State with a combined storage capacity of 238.58 T.M.Cft. In addition, there 

are 13,699 Tanks under the control of Water Resources Department of the state. 

5.3 Groundwater Resources  

 The ―Annual Groundwater Replenishable Resources‖ of the State has been 

estimated as 811 TMC. Out of which, the Net Annual Groundwater availability has been 

assessed as 729.65 TMC. The Annual Groundwater requirement for all uses has been 

estimated as 585.30 TMC and the present groundwater requirement for irrigation has 

been assessed as 519.83 TMC. The Net Annual Groundwater availability for further 

irrigation development is 144.35 TMC. About 80% of the available groundwater in the 

State has been harnessed and utilized. As on 31.03.2009, out of the 386 Blocks in the 

State, 139 Blocks have been categorized as over exploited, 33 Blocks as critical, 67 

Blocks as semi critical, 11 Blocks as poor quality and the balance 136 Blocks as safe. The 

details of blocks with present level of groundwater development and changes in 

availability of groundwater in Tamil Nadu are furnished in Tables 5.2 and 5.3 

respectively. Over exploitation of groundwater in these areas has resulted in declining 

groundwater levels, shortage in water supply, increased pumping lifts and consequent 

increase in power consumption. The State and Central Agencies have already constructed 

artificial recharge structures under various schemes. The Forest Department of 

Government of Tamil Nadu has constructed check dams in the high reaches of reserved 

forest area presently. The State Government has also proposed to construct check dams to 

supplement rain fed irrigation and water scarcity areas and subsurface dykes across Palar 

river. 
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Table 5.1: River Basins and Sub Basins 

 Basin Place of origin of 

main river 

Catchment area in 

sq.km 

Sub basin No. of 

water 

sheds 

Sharing state Sub Basin 

Area 

in Tamil 

Nadu 

(Sq.Km.) 

Area in 

Tamil 

Nadu  

River Basin 

(Sq.Km.) 

Total In 

Tamilnadu 

1 AKBASIN 

(CHENNAI) 

Tiruvalluar  5254 5254 Misc. between 

Madras and Nellore 

1 Andhra Pradesh and Tamil 

Nadu 

629 

6597 
  Misc. around 

Madras 

7 Andhra Pradesh and Tamil 

Nadu 

5968 

2 AGNIYAR Tiruchirapalli 4756 4756 Vaigai to Cauvery 9 Tamil Nadu 4756 4756 

3 CAUVERY Talakaveri, 

Kodugu, 

Karnataka 

85448 49200 Left Bank 5 Karnataka and Tamil 

Nadu 

4541 47976 

     Right Bank 3 Karnataka and Tamil 

Nadu 

2079  

     Kabbani 1 Karnataka and Tamil 

Nadu 

269  

     Pulantoa to Mahe 1 Karnataka and Tamil 475  

http://sq.km/
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Nadu 

     Bhavani 5 Kerala, Karnataka and 

Tamil Nadu 

5526  

     Noyil 4 Tamil Nadu 4615  

     Amaravati 7 Kerala and Tamil Nadu 8687  

     L.B.Nanganji 

confluence to 

Stanley 

4 Tamil Nadu 4966  

     Thanjavur to 

Amaravati 

Confluence 

4 Tamil Nadu 6408  

     Cauvery Delta upto 

Thanjavur 

7 

 

Tamil Nadu 

 

10410  

4 Gundar Madurai 4118 4118 Gundar 7 Tamil Nadu 4118 4118 

5 Kallar Tuticorin   Chittar to Vaigai 7 Tamil Nadu 1699 1699 

6 Kodiyar Kanyakumari 1695 1695 Cape Comorin to 

Kolloda 

2 Kerala and Tamil Nadu 1695 1695 

7 Nambiyarr Tirunelveli   Cape Comorin to 

Chittar 

3 Tamil Nadu 2202 2202 

8 Palar Nandi hills, Kolar  9784 Upper Palar 4 Andhra Pradesh, 2198 10142 
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district Karnataka Karnataka and Tamil 

Nadu 

     Lower Palar upto 

Vellore 

7 Andhra Pradesh and Tamil 

Nadu 

7944  

9 Parambikulam Coimbatore 1766 1766 Pulantoa – 

Ponndni 

3 Kerala and Tamil Nadu 2039 2465 

     Periyar to Ponndni 1 Kerala and Tamil Nadu 426  

10 Paravanar Cuddalore 615 615 Between Cauvery 

and Ponnaiyar 

1 Tamil Nadu 336 615 

11 Pk ariyar Dindigul District 5775 5775 Vaigai to Cauvery 4 Tamil Nadu 5775 5775 

12 Ponniyar Karnataka   Upper Pannaiyar 

beyond Sathanur 

dam 

8 Karnataka and Tamil 

Nadu 

7135 11319 

     Lower Pannaiyar 

upto Sathanur Dam 

5 Tamil Nadu 4184  

13 Tambiraparani Agastyarkoodam 

peak, Podhigai 

hills, Tirunelveli 

District 

  Tambaraparni to 

Chittar 

5 Tamil Nadu 5410 5483 

     Cape Comorin to 1 Kerala and Tamil Nadu 51  
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Kolloda 

     Achankord - 

Pamliyar 

1 Kerala and Tamil Nadu 22  

14 VAIGAIYAR Varushanad hills, 

Theni District 

7981 7981 Vaigai 7 Tamil Nadu 7234 7234 

15 VAIPPAR Theni district   Chittar to Vaigai 6 Tamil Nadu 5317 5317 

16 VARAHANADI Kilpenathur, 

Tiruvannamalai 

District 

4814 4814 Misc. around 

Pondicherry 

6 Tamil Nadu 4841 4841 

17 VELLAR Shevaroy hills, 

Salem District 

  Between Cauvery 

and Ponnaiyar 

8 Tamil Nadu 7824 7824 

 Total   130058  144  130058 130058 
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Table. 5.2. Groundwater Potential among Blocks 

Sl. 

No 
District 

Over exploited Critical (Dark) Semi critical (Grey) Safe (white) 

Greater than 100% Between 90 and 100% 70 and 90% Less than 70% 

1 Kancheepuram 

1. Lathur 

2. Uthiramerur 

 

1. Sittamur 

2. T.Kundram 

 

1. Acharapakkam 

2. Kattankulathur 

3. Kunrathur 

4.Maduranthagam 

5. St.Thomas Mt 

6. Wallajabad 

1. Kancheepuram 

2. Sriperumbudur 

2 
Thiruvellore 

 

1. Ellapuram 

2. Minjur 

3. Pallipattu 

4. R.K.Pet 

5. Thiruvalankadu 

6. Tiruttani 

1. Kadambathur 

2. Poonamalee 

 

1. Gummidipoondi 

2. Madhavaram 

3. Poondi 

4. Sholavaram 

5. Tiruvallur 

1. Villivakkam 

3 
Cuddalore 

 
_______ ______ 

1. Annagrmam 

2. Cuddalore 

3. Kammapuram 

4.Kattumannarkoil 

5. Kurinjipadi 

1.Keerapalayam 

2. Kumaratchi 
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6. Mangalore 

7. Melbhuvanagiri 

8. Nallur 

9. Panriti 

10. Vridhachalam 

4 
Villupuram 

 

1. Gingee 

2.Kandamangalam 

3. Kolianur 

4. Mailam 

5. Marakanam 

6. Melmalaiyanur 

7. Mugaiyur 

8. Olakkur 

9. Rishivandhiyam 

10. Sankarapuram 

11.Tiruvennainallur 

12. Ulundurpet 

13. Vallam 

1. Kallakurichi 

2.Thirunavalur 

3. Vanur 

4. Vikravandi 

 

1. Chinnasalem 

2. Kanai 

3. Thiyagadurgam 

4. Tirukovilur 

 

1. Kalrayan hills 

5 
Vellore 

 

1. Alangayam 

2. Anaicut 
_______ 

 

______ 
_______ 
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3. Arcot 

4. Gudiyatham 

5. Jolarpet 

6. K.V.Kuppam 

7. Kandili 

8. Kaniyambadi 

9. Katpadi 

10. Madanur 

11. Natrampalli 

12. Pernampet 

13. Sholinghur 

14. Timri 

15. Tiruppathur 

16. Vellore 

 

6 
T.V.Malai 

 

1. Chengam 

2. Kalasapakkam 

3. Kilpenathur 

4. Polur 

5. Pudupalayam 

6. Thandaranpattu 

1. Arni West 

2. Javadi hills 

 

1. Anakavur 

2. Arnl East 

3. Chetpet 

4. Cheyyar 

5. Vembakkam 

 

1. Pernamallur 

2. Thellar 
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7. Thiruvannamalai 

8. Thurinjapuram 

9. Vandavasi 

7 
Salem 

 

1. Attur 

2. Ayotiapattinam 

3. Gangavalli 

4. Konganapuram 

5. Magudan 

chavadi 

6. Mecheri 

7. Nangavalli 

8. Omalur 

9. P.N.Palayam 

10.Panamarathupatti 

11. Salem 

12. Talaivasal 

13. Valapadi 

14. Veerapandi 

1.Kadayampatti 

1. Edapadi 

2. Kolathur 

3. Sankari 

4. Tharamangalam 

1. Yerca 

8 
Namakkal 

 

1. Erumaipatti 

2. Namagiripettai 

1.Mallasamudram 

2. Paramathi 

1. Kabilamalai 

2. Mohanur 

1. Elachipalayam 

2. Kolli hills 
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3. Namakkal 

4. Pallipalayam 

5. Puduchatram 

6. Rasipuram 

7. Sendamandalam 

8. Vennandur 

 3. Tiruchengodu 

 

9 
Dharmapuri 

 

1. Burugr 

2. Dharmapuri 

3. Harur 

4. Karimangalam 

5. Mathur 

6. Morappur 

7. Nallampalli 

8. Palacode 

9. Pappireddipatti 

10. Uthangarai 

11. Vepanapalli 

1. Pennagaram 

1. Hosur 

2. Kaveripattinam 

3. Krishnagiri 

4. Shoolagiri 

 
1. Kelamangalam 

2. Thalli 

10 
Coimbatore 

 

1. Annur 

2. Avinashi 

3. Kinathukadavu 

1. Gudimangalam 

2. Karnamadai 

3. Palladam 

1. Anamalai 

2. Madathukulam 

3. Pongalur 

_______ 
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4. Madukarai 

5. P.N.Palayam 

6. Pollachi north 

7. Pollachi south 

8. Sarkarsamakulam 

9. Sultanpet 

10. Sulur 

11. Thondamuthur 

4. Udumalpet 

 

4. Thiruppur 

 

11 
Erode 

 

1. Ammapet 

2. Andiyur 

3. Nambiyur 

 

1.Bhavanisagar 

2.Satyamangalam 

3. Thalavadi 

 

1. Bhavani 

2. Dharampuram 

3. Gobichettipalayam 

4. Kangeyam 

5. Kundadam 

6. Modakurichi 

7. Mulanur 

8. Perundurai 

9. T.N.Palayam 

10. Vellakoil 

1. Chennimalai 

2. Erode 

3. Kodumudi 

4. Uthukuli 

12 
Trichy 

 

1. Thatiengarpettai 

2. Thuraiyur 

1. Manaparai 

2. Musiri 

1. Manachanallur 

2. Marungapuri 

1. Andanallur 

2. Lalgudi 



80 
 

3. Uppiliyapuram 

 

 3. Puliambadi 

4. Thiruverumbur 

5. Vaiyampatti 

3. Manikandam 

4. Thottiam 

13 

 

Karur 

 

1. Kadavur 

2. Thanthoni 

 

_______ 

 

1. Aravakurichi 

2. Karur 

3.Krishnarayapuram 

4. Kulithalai 

5. Thogamalai 

1. K.Paramathy 

14 

 

Perambalur 

 

1. Alathur 

2. Perambalur 

3. Veppanthattai 

4. Veppur 

 

_______ 

 

1. Ariyalur 1. Andimadam 

2.Jayamkondam 

3. Sendurai 

4. Thirumanur 

5. T.Palur 

15 

 

Pudukottai 

 

_______ 

 

_______ 

 

1.Thiruvarankulam 

 

1. Annavasal 

2. Aranthangi 

3. Arimalam 

4. Avudiarkoil 

5. Gandharva 

kottai 

6.Karambakudi 
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7. Kunnandarkoil 

8. Manamelkudi 

9.Ponnamaravathi 

10. Pudukottai 

11. Thirumatyam 

12. Viralimalai 

16 

 

Thanjavur 

 

1. Thiruppanandal 

2. Thiruvidai 

maruthur 

 

1. Ammapet 

2. Kumbakonam 

 

1. Madukur 

2. Orathanadu 

3. Peravoorani 

4. Thiruvaiyaru 

5. Thiruvonam 

 

1. Budalur 

2. Papanasam 

3. Pattukottai 

4. Sethubhava 

chattiram 

5. Thanjavru 

17 

 

Thiruvarur 

 

1. Valangaiman 1. Kodavasal 

1. Mannargudi 

2. Nannilam 

3.Needamangalam 

4. Thiruvarur 

1. Koradachery 

2. Kottur 

18 

 

Nagapattinam 

 

 

1. Kollidam 

2. Kuttalam 

3. Sembanarkoil 

4. Sirkazhi 

_______ 

1. Myladuthurai 

 
_______ 
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19 

 

Madurai 

 

1. Chellampatti 

2. Sedapatti 

3. Usilampatti 

 

1. Alanganallur 

1. Kallikudi 

2. T.Kallupatti 

3.Thirumanagalam 

4. Thiruparan 

kundram 

 

1. Kottampatti 

2. Madurai east 

3. Madurai west 

4. Melur 

5. Vadipatti 

20 

 

Theni 

 

1. Andipatti 

2.Chinnamanur 

3.Myladumparai 

4. Periyakulam 

5.Uthamapalayam 

1. Bodinaikkanur 

2. Cumbum 

3. Theni 

_______ 

_______ 

 

21 
Dindigul 

 

1. Attur 

2. Batlagundu 

3. Dindigul 

4. Guzliamparai 

5. Oddanchattiram 

6. Reddiarchattiram 

7. Sanarpatti 

8. Thoppampatti 

9. Vadamadurai 

1. Nilakottai 

2. Palani 

 

1. Natham 

1. Kodaikanal 
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10. Vedasandur 

22 
Ramanathapuram 

 

_______ 

 
1. Thirupullani 

1. Mandapam 

2. Paramakudi 

3.Ramanathapuram 

 

1. Bogalur 

2. Kadaladi 

3. Kamuthi 

4. Mudukulathur 

5. Nainarkoil 

6. R.S.Mangalam 

7. Tiruvadanai 

23 Virudhunagar 

1. Rajapalayam 

2. Watrap 

 

1. Kariapatti 

2. Sivakasi 

3. Srivilliputhur 

4. Vembakottai 

1.Aruppukottai 

2. Narikudi 

3. Sattur 

4. Trichuli 

5.Virudhunagar 

______ 

24 
Sivagangai 

 

_______ 

 

_______ 

 

1. Kaliyarkoil 

2. Sivagangai 

3. S.Pudur 

 

1. Devakottai 

2. Illayangudi 

3. Kallal 

4. Kannankudi 

5. Manamadurai 

6. Sakkottai 

7. Singampunari 
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8. Thiruppathur 

9.Thiruppuvanam 

25 

 

Tirunelveli 

 

1.Melaneelithanallur 

2. Radhapuram 

3. Sankarankoil 

4. Valliyur 

 

_______ 

 

1. Alangulam 

2. Kadayanallur 

3. Keelapavoor 

4. Kuruvikulam 

5. Vasudevanallur 

 

1.Ambasamudram 

2. Cheranmadevi 

3. Kadayam 

4. Kalakadu 

5. Manur 

6. Nanguneri 

7. Palayamkottai 

8. Pappakudi 

9. Shenkottai 

10. Tenkasi 

26 

 

 

Thoothukudi 

 

 

1. Kayathar 

2. Kovilpatti 

3. Ottapidaram 

4. Sathankulam 

5. Thoothukudi 

6. Udangudi 

7. Vilathikulam 

1. Pudur 

1. Alwarthiru nagar 

2. Karunkulam 

3. Srivaikundam 

4. Tiruchendur 

 

_______ 

27  _______ _______ _______ 1. Gudalur 
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Nilgiri 

 

   2. Coonoor 

3.Uthagamandalam 

4. Kothagiri 

28 

 

Kanyakumari 

 

_______ 

 

_______ 

 

_______ 

 

1.Agastheeswaram 

2.Rajakka 

mangaiam 

3. Thovalai 

4. Tiruvattar 

5. Kurunthenkode 

6. Melpuram 

7. Munchirai 

8. Killiyur 

9. Thuckalay 

Source: Report on Dynamo Groundwater Resources of Tamil Nadu (2009) 
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Table. 5.3. Change in Availability of Groundwater in Tamil Nadu 

 

Sl. 

No. 

Year of 

assessment 

year 

Safe 

blocks 

Semi 

critical 

blocks 

Critical 

blocks 

Over 

exploited 

blocks 

Saline Total 

1 1987 251 86 41 - - 378 

2 1992 209 86 89 - - 384 

3 1998 137 70 35 135 8 385 

4 2003 
97 

(25.20) 
105(27.27) 37(9.61) 138(35.84) 8(2.08) 385 

5 2009 136 67 33 139 11 386 

  

 Recently, 10.04% increased in the number of safe blocks was observed from the 

year 2003 to 2009 whereas; semi critical blocks and critical blocks were decreased 9.91 

% and 1.05 % respectively. It is due to successful implementation of augmentation of 

groundwater by effective participation of central, state and NGOs.  There were 0.17 % 

increased over exploited blocks and 0.78 % increased saline intrusions were observed. 

This might be due to increased in population in those areas and sea level rise due to 

climate change respectively.  

5.4 Hydro-geological aspects:  

 Detailed knowledge of geological and hydrological features of the area is 

necessary for adequately selecting the site and the type of recharge structure to augment 

the groundwater resources. The hydro-geological situation in each area needs to be 

appraised with a view to assess the recharge capabilities of the underlying hydro-

geological formations. For assessing the requirement of water for sub-surface storage, the 

entire thickness of the vadose zone upto 3 m below ground level is to be considered as 

the upper 3 m of unsaturated zone may cause adverse environmental impact viz., water 

logging, soil salinity etc.  
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 5.5 Principal Aquifers of Tamil Nadu 

An aquifer is an underground layer of rock or soil that contains water. The water 

is held in the spaces between the rock or soil particles. The more permeable the soil, the 

more water it is able to absorb and conduct downward over time. Principal Aquifers are 

layers of rock or drift deposits that have high intergranular and/or fracture 

permeability and usually provide a high level of water storage. It may support water 

supply and/or river base flow on a strategic scale.  The details of principal aquifers of 

Tamil Nadu were collected from and given in the tables (5.4a and 5.4b). In North Eastern 

zone, the top three major aquifers were Charnockite (33%), Gneiss (22.76%) and 

Alluvium (17.39%).The other aquifers were Sand stone (13.82%), BGC (8.17%), Laterite 

(1.82%), Schist (0.89%), Granite (0.6%), Shale (0.51%), Khondalite (0.18%) and 

Limestone (0.18%). Intrusive aquifer was not available in this Zone.  

In Cauvery Delta zone, the top three major aquifers were Alluvium (43.31%), 

Gneiss (18.95%) and BGC (11.44%). The other aquifers were Laterite (10.06%), Sand 

stone (9.21%), Charnockite (4.29%), Granite (1.53%), Khondalite (0.52%), Shale 

(0.42%), Intrusive (0.26%), Schist (0.89%) and limestone (0.18%). Limestone and Schist 

were not available in this Zone.  

In North Western Zone the top three major aquifers were   Charnockite (42.51%), 

Gneiss (34.17%) and BGC (17.38%).The other aquifers were Granite (1.98%), Intrusives 

(0.98%), Khondalite (0.91%) and Alluvium (0.5%). Laterite, Sand stone, Shale, Schist, 

and Limestone aquifers were not available in this Zone.  

In Western Zone, the top three major aquifers were Gneiss (61.55%),   

Charnockite (26.09%), and BGC (5.4%).The other aquifers were Alluvium (3.67%), 

Granite (1.32%), Intrusives (1.03%), Khondalite (0.88%) and Schist (0.05%). Laterite, 

Sand stone, Shale and Limestone aquifers were not available in this Zone.  

In Southern Zone, the top three major aquifers were Gneiss (48.15%), Alluvium 

(28.25%), and Charnockite (13.13%). The other aquifers were Sand stone (6.12%), 
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Khondalite (4.04%), BGC (0.09%) and Laterite (0.06%). Shale, Limestone, Granite, 

Schist and Intrusive aquifers were not available in this Zone. 

In High Rainfall Zone, the top three major aquifers were Gneiss (35.82%), 

Charnockite (24.63%), and Alluvium (14.66%). The other aquifers were Khondalite 

(18.47%) and Sand stone (1.42%). BGC, Laterite, Shale, Limestone, Granite, Schist and 

Intrusives aquifers were not available in this Zone. 

In Hilly zone, the top three major aquifers were Charnockite (73.25%), BGC 

(26.47%) and Gneiss (0.27%). Khondalite, Sand stone, BGC, Laterite, Shale, Limestone, 

Granite, Schist, Alluvium, and Intrusives aquifers were not available in this Zone. The 

Disitribution of Aquifer in Tamil Nadu is given in the fig. 5.1 to 5.7. 
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Table 5.4a: Agro-Climatic Zone wise distribution of Principal Aquifer Systems (Area: in Sq.Km.)  

Sl. 

No. 

Agro Climatic 

Zone 

Alluvium Laterite Sand Stone Shale Limestone Granite Schist 

Area  % Area  % Area  % Area  % Area  % Area  % Area  % 

1 

North Eastern  

Zone 
6062 17.39 633 1.82 4817 13.82 177 0.51 64 0.18 210 0.60 310 0.89 

2 

Cauvery Delta 

Zone 
7535 43.31 1751 10.06 1603 9.21 73 0.42 0 0.00 266 1.53 0 0.00 

3 

North Western 

Zone 
92 0.50 0 0.00 0 0.00 0 0.00 0 0.00 348 1.90 0 0.00 

4 Western Zone 1009 3.67 0 0.00 0 0.00 0 0.00 0 0.00 362 1.32 14 0.05 

5 Southern Zone 7851 28.25 18 0.06 1701 6.12 0 0.00 0 0.00 0 0 0 0.00 

6 

High Rainfall 

Zone 
332 19.657 NA NA 24 1.42 NA NA NA NA NA NA NA NA 

7 Hilly zone NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

 

Table 5.4b Agro-Climatic Zone wise distribution of Principal Aquifer Systems (Area: in Sq.Km.)  

Sl. 

No

. 

Agro Climatic 

Zone 

Quartzite Charnockite Khondalite B G C Gneiss Intrusives 
Total 

Area  % Area  % Area  % Area  % Area  % Area  % 

1 North Eastern  Zone NA NA 11740 33.68 64 0.184 2847 8.17 7933 22.76 0 0.00 34856 

2 Cauvery Delta Zone NA NA 746 4.29 91 0.523 1991 11.44 3297 18.95 46 0.26 17398 

3 North Western Zone NA NA 7773 42.51 167 0.913 3178 17.38 6248 34.17 179 0.98 18284 

4 Western Zone NA NA 7173 26.09 222 0.808 1509 5.49 16920 61.55 282 1.03 27491 

5 Southern Zone NA NA 3648 13.13 1122 4.037 19.00 0.07 13381 48.15 0 0.00 27791 

6 High Rainfall Zone NA NA 416 24.63 312 18.47 NA NA 605 35.82 NA NA 1689 

7 Hilly zone NA NA 1865 73.25 NA NA 674 26.47 7 0.27 NA NA 2546 
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Fig.5.1. Principal Aquifers of Tamil Nadu 
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Fig.5.2.Disitribution of Alluvium Aquifer 
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Fig.5.3. Distribution of Sandstone Aquifer 
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Fig.5.4. Distribution of Charnockite Aquifer 
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Fig.5.5. Distribution of Khondaite Aquifer 
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Fig.5.6. Distribution of BGC Aquifer 
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Fig.5.7. Distribution of Gneiss Aquifer 
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5.5.1 Major Aquifers of Tamil Nadu  

 The top three major aquifers of the state were Migmetitic Gneiss of 36.87 % 

(47958 km
2
), Charnockite of 25.65% (33362 km

2
) and Fluvial Alluvium of 12.90 % 

(16776 km
2
). The details of the Major Aquifers of the state were given in the Table 5.5 

and Fig.5.8.  

Table 5.5. Aquifer Systems 

Sl.N

o. 

Princip

al 

Aquifer

s 

code 

Principal 

Aquifers 

Area 

(Sq.K

m) 

Major Aquifer Area  

(Sq.K

m) 

% of 

Total 

area 
1 AL Alluvium 22882 Fluvial Alluvium 16776 17.54 

Pebble/Gravel 86 

Aeolian Alluvium 56 

Coastal Alluvium 5965 

2 LT Laterite 2401 Laterite / Ferruginous 

concretions 

2401 1.85 

3 ST Sand 

Stone 

8144 Sand Stone/Conglomerate 3551 6.26 

Sandstone with clay 4592 

4 SH Shale 250 Shale with Lime stone 245 0.19 

Shale,Limestone,Sandstone 5 

5 LS Limestone

s 

63 Dolomite, Limestones 63 0.05 

6 GR Granite 1488 Acidic Rocks (Pegmatite, 

Granite, Syenite, Rhyolite 

etc.) 

1488 1.14 

7 SC Schist 324 Schist 14 0.25 

Phyllite 310 

8 QZ Quartzite 29 Quartzite 29 0.02 

9 CK Charnocki

te 

33362 Charnockite 33362 25.65 

10 KH Khondalite 1978 Khondalite , Granulites 1978 1.52 

11 BG Banded 

Gneissic 

Complex 

(BGC) 

10218 Banded Gneissic Complex 

(BGC) 

10218 7.86 

12 GN Gneiss 48411 Gneiss 453 37.22 

Migmetitic Gneiss 47958 

13 IN Intrusives 509 Basic Rock (Dolerite, 

Anorthosite 

 etc.) 

200 0.39 

Total 130058  130058 100 
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Fig.5.8. Major Aquifers of Tamil Nadu 
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5.6 Aquifer distribution in the river basin 

 Among the river basins, aquifer distribution was the highest in Cauvery basin of 

37.83 % (49200 km
2
) followed by Ponnaiyar river basin of 8.46 (11000 km

2
) and Palar 

river basin of 7.52 % (9784 km
2
). In Cauvery basin, Gneiss aquifer found predominant 

(44.10%) followed by Charnockite (22.94%) and Alluvium (15.97%). In Ponnaiyar river 

basin, Gneiss aquifer found predominant (36.97%) followed by Charnockite (28.46%) and 

BGC (20.50%). In Palar river basin, Charnockite aquifer found predominant (50.07%) 

followed by Gneiss (17.11%) and BGC (15.30%). 

 Cauvery Delta Zone is having higher Multi Aquifer system of Alluvium and 

Sandstone of 36.73% (6096 km
2
) followed by Southern Zone of 36.34% (6031 km

2
) and 

North Eastern Zone of 26.92% (4468 km
2
). The Multi Aquifer system of agro-climatic 

zone is given in the Table 5.6.  
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Table 5.6. River basin wise Aquifer distribution (Sq.Km.) 

S.N. Basin Allu 

vium 

Late 

rite 

Sand 

Stone 

Shale Lime 

stone 

stones 

Granite Schist Quart 

zite 

Char 

nockite 

Khon 

dalite 

BGC Gneiss Intru 

sives 

Total 

1 Ak Basin 2012 588 846 NA NA 18 195 NA 499 NA 1095 NA NA 5254 

2 Aganiyar 1182 1366 937 NA NA 219 NA NA NA NA 794 259 NA 4756 

3 Gundar 1448 NA 477 NA NA NA NA NA 863 148 NA 1182 NA 4118 

4 Kallar 266 NA 15 NA NA NA NA NA 34 NA NA 1385 NA 1699 

5 Cauvery 7855 309 2311 156 47 850 14 NA 11287 217 4038 21699 417 49200 

6 Kodiyar 336 NA 24 NA NA NA NA NA 438 292 NA 605 NA 1695 

7 Nambiyar 676 NA 0 NA NA NA NA NA 32 365 NA 799 NA 1872 

8 Palar 882 22 638 NA NA 57 114 NA 4899 NA 1497 1674 NA 9784 

9 Parambikulam NA NA NA NA NA NA NA NA 30 40 139 1556 NA 1766 

10 Paravanar 136 NA 479 NA NA NA NA NA NA NA NA 0 NA 615 

11 Pkariyar 2277 94 894 NA NA 22 NA NA 245 93 363 1789 NA 5775 

12 Ponniyar 1041 18 0 NA NA 275 NA NA 3131 121 2255 4067 91 11000 

13 Tambaraparani 418 NA 13 NA NA NA NA 29 825 577 NA 3649 NA 5511 

14 Vaigaiyar 2351 NA 609 NA NA 47 NA NA 3580 48 NA 1345 NA 7981 

15 Vaippar 491 NA 74 NA NA NA NA NA 1279 NA NA 3902 NA 5746 

16 Varahanadi 572 NA 436 NA NA NA NA NA 2152 NA 38 1615 NA 4814 

17 Vellar 863 5 466 94 16 NA NA NA 4067 77 NA 2884 NA 8472 

Total 22806 2401 8219 250 63 1488 324 29 33362 1978 10218 48411 509 130058 
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 5.7 Aquifer wise Depth to Water Level 

In North Eastern Zone, the highest depth to water level was observed as minimum of 3 

m bgl and maximum of 4.50 m was observed followed by aquifer with minimum of 2.16 m and 

maximum of 4.61 m and sandstone with minimum and maximum of 2.11 m and 3.72 m 

respectively. Both minimum and maximum depth to water level of 0.23 m with laterite and 0.70 

m in granite and schist were observed (Table 5.7 a&b).
  

 During post monsoon-2012, in north eastern zone, the maximum depth to water level 

was recorded in Alluvium with minimum and maximum of 1.20 and 5.02 m bgl and 

followed by Gneiss with minimum and maximum of 0.51 and 2.01 m bgl respectively 

(Table 5.8 a&b).  

 In Cauvery delta zone, the depth to water level was recorded in Charnockite with 

minimum and maximum of 1.14 and 1.14 m bgl respectively. 

 In north western zone, the higher depth to water level was recorded in Gneiss with 

minimum and maximum of 3.40 and 6.45 m bgl respectively. 

 The higher level of minimum and maximum depth to water level was recorded in 

Alluvium aquifer in the western zone 
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Table 5.7a: Aquifer wise Depth to Water Level (Pre-monsoon 2011) (mbgl) 

Sl. 

No. 
Agro Climatic Zone 

Alluvium Laterite Sand Stone Shale Limestone Granite Schist 

Min Max Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 2.16 4.61 0.23 0.23 2.11 3.72 0.00 0.44 0.00 0.00 0.70 0.70 0.70 0.70 

2 Cauvery Delta Zone 1.86 6.16 2.53 4.28 0.72 3.40 0.00 0.00 0.00 0.00 0.62 0.90 0.00 0.00 

3 North Western Zone 1.63 2.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.93 4.00 0.00 0.00 

4 Western Zone 5.57 5.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.10 2.45 0.00 0.00 

5 Southern Zone 1.72 4.03 0.00 0.00 0.55 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6 High Rainfall Zone 4.90 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 Hilly zone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

Table 5.7b: Aquifer wise Depth to Water Level (Pre-monsoon 2011) (mbgl) 

Sl. 

No. 
Agro Climatic Zone 

Quartzite Charnockite Khondalite B G C Gneiss Intrusives 

Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 0 0 3 4.50 1 0.886 1.0 2.29 2 3.34 0 0.00 

2 Cauvery Delta Zone 0 0 1 1.09 1 0.500 0.0 0.00 1 2.64 0 0.00 

3 North Western Zone 0 0 1 3.40 1 1.375 3.2 6.45 2 5.25 0 0.00 

4 Western Zone 0 0 1 4.06 0 0.000 0.5 1.34 2 10.48 1 0.89 

5 Southern Zone 0 0 2 5.91 1 2.086 0.0 0.00 3 14.29 0 0.00 

6 High Rainfall Zone 0 0 4.6 7.40 0 0.00 0.0 0.00 0 11.00 0 0 

7 Hilly zone 0 0 0.7 5.70 0 0 4.2 9.00     0 0 
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Table 5.8a: Aquifer wise Depth to Water Level (Post-monsoon 2012) (mbgl) 

Sl. 

No. 
Agro Climatic Zone 

Alluvium Laterite Sand 

Stone 

Shale Limestone Granite Schist 

Min Max Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 1.20 5.02 0.10 0.10 1.08 1.20 0.23 0.23 0.06 0.06 0.00 0.00 0.36 0.36 

2 Cauvery Delta Zone 0.65 3.07 0.26 1.22 0.34 0.87 0.00 0.00 0.00 0.00 0.22 0.38 0.00 0.00 

3 North Western Zone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.33 2.57 0.00 0.00 

4 Western Zone 5.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.86 0.86 0.00 0.00 0.00 

5 Southern Zone 1.14 2.82 0.00 0.00 0.23 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6 High Rainfall Zone 5.55 12.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 Hilly zone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

 

Table 5.8b: Aquifer wise Depth to Water Level (Post-monsoon 2012) (mbgl) 

Sl. 

No. 
Agro Climatic Zone 

Quartzite Charnockite Khondalite B G C Gneiss Intrusives 

Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 0.00 0.00 0.75 1.48 0.42 0.42 0.47 1.39 0.51 2.01 0.00 0.00 

2 Cauvery Delta Zone 0.00 0.00 1.14 1.14 0.40 0.40 0.16 0.76 0.92 3.04 0.00 0.00 

3 North Western Zone 0.00 0.00 1.56 3.39 0.00 0.00 1.93 3.52 3.40 6.45 0.00 0.00 

4 Western Zone 0.00 0.00 1.97 3.01 0.00 0.00 0.13 0.59 1.08 8.04 0.63 0.67 

5 Southern Zone 0.17 0.85 0.24 0.82 0.12 0.53 0.00 0.00 0.27 4.22 0.00 0.00 

6 High Rainfall Zone 0.00 0.00 4.33 4.51 0.00 0.00 0.00 0.00 5.30 7.67 0.00 0.00 

7 Hilly zone 0.00 0.00 1.02 17.40 0.00 0.00 3.20 7.87 0.00 0.00 0.00 0.00 
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5.9 Seasonal Groundwater level fluctuation 

 In North Eastern Zone, higher minimum of groundwater level of 1.22 m bgl recorded in 

Charnockite aquifer followed by sandstone aquifer (1.20 mbgl) whereas the maximum 

value recorded in Alluvium aquifer (2.39 m bgl) (Table.5.9a&b). 

 In Cauvery Delta Zone, higher minimum of groundwater level of 0.59 m bgl recorded in 

Alluvium aquifer whereas the maximum value recorded in Gneiss aquifer (2.59 m bgl).  

 In North Western Zone, higher minimum of groundwater level of 1.28 m bgl recorded in 

Gneiss aquifer whereas the maximum value recorded in Granite aquifer (2.9 m bgl).  

 In Western Zone, higher minimum of groundwater level of 1.0 m bgl recorded in 

Granite aquifer whereas the maximum value recorded in Gneiss aquifer (5.06 m bgl). 

 In Southern Zone, higher minimum of groundwater level of 0.3 m bgl recorded in 

Khondalite aquifer whereas the maximum value recorded in Gneiss aquifer (4.96 m bgl). 

 In high rainfall Zone, higher minimum of groundwater level of 1.92 m bgl recorded in 

Gneiss aquifer whereas the maximum value recorded in Alluvium aquifer (6.65 m bgl). 

 In hilly Zone, higher minimum groundwater level (0.7 m bgl) and maximum 

groundwater level (1.10 m bgl) recorded in BGC aquifer. 

 



105 
 

Table 5.9a: Aquifer wise Seasonal Groundwater level fluctuation 

Sl. 

No. 
Agro Climatic Zone 

Alluvium Laterite Sand Stone Shale Limestone Granite Schist 

Min Max Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 0.31 2.39 0.08 0.08 1.20 1.69 0.25 0.25 0.43 0.43 0.00 0.00 0.00 0.00 

2 Cauvery Delta Zone 0.59 2.45 0.00 0.00 0.48 2.10 0.00 0.00 0.00 0.00 0.25 0.70 0.00 0.00 

3 North Western Zone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 2.90 0.00 0.00 

4 Western Zone 0.40 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 

5 Southern Zone 0.02 1.41 0.00 0.00 -0.37 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6 High Rainfall Zone 0.07 6.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 Hilly zone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

Table 5.9b: Aquifer wise Seasonal Groundwater level fluctuation 

Sl. 

No. 
Agro Climatic Zone 

Quartzite Charnockite Khondalite B G C Gneiss Intrusives 

Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 0.00 0.00 1.22 2.26 0.27 0.27 0.11 0.46 -0.09 2.09 0.00 0.00 

2 Cauvery Delta Zone 0.00 0.00 0.37 0.37 0.40 0.40 0.22 0.65 -0.21 2.59 0.00 0.00 

3 North Western Zone 0.00 0.00 -0.90 1.78 0.00 0.00 -0.06 1.77 1.28 2.58 0.00 0.00 

4 Western Zone 0.00 0.00 -0.49 1.15 0.00 0.00 0.09 0.87 -1.03 5.06 0.65 0.65 

5 Southern Zone 0.00 0.00 0.90 3.08 0.33 0.69 0.00 0.00 -1.09 4.92 0.00 0.00 

6 High Rainfall Zone 0.00 0.00 0.16 2.84 0.00 0.00 0.00 0.00 1.92 5.52 0.00 0.00 

7 Hilly zone 0.00 0.00 -12.00 1.03 0.00 0.00 0.70 1.10 0.00 0.00 0.00 0.00 
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   5.10 Pre monsoon Depth to Water Level 

 In North Eastern Zone, higher minimum of groundwater level of 2.85 m bgl recorded 

in sandstone aquifer whereas the higher maximum value recorded in Alluvium 

aquifer (19.9 m bgl) (Table 5.10a&b). 

 In Cauvery Delta Zone, higher minimum of groundwater level of 3.01 m bgl 

recorded in sandstone aquifer whereas the higher maximum value recorded in 

Alluvium aquifer (34.78 m bgl).  

 In North Western Zone, higher minimum of groundwater level of 4.53 m bgl 

recorded in Granite aquifer whereas the higher maximum value recorded in Gneiss 

aquifer (31.91 m bgl).  

 In Western Zone, higher minimum of groundwater level of 7.08 m bgl recorded in 

Granite aquifer whereas the higher maximum value recorded in Gneiss aquifer 

(37.44 m bgl). 

 In Southern Zone, higher minimum of groundwater level of 1.41 m bgl recorded in 

Sandstone aquifer whereas the higher maximum value recorded in Gneiss aquifer 

(37.44 m bgl). 

 In high rainfall Zone, higher minimum of groundwater level of 4.74 m bgl recorded 

in Gneiss aquifer whereas the higher maximum value recorded in Alluvium aquifer 

(16.14 m bgl). 

 In hilly Zone, higher minimum groundwater level (3.91 m bgl) and higher maximum 

groundwater level (42.54 m bgl) recorded in BGC aquifer. 
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Table 5.10a: District wise Pre monsoon Depth to Water Level (Decadal Mean 2002‐ 2011) 

Sl. 

No. 
Agro Climatic Zone 

Alluvium Laterite Sand Stone Shale Limestone Granite Schist 

Min Max Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 2.26 19.99 0.42 0.42 2.85 18.25 0.64 0.64 0.64 0.64 1.11 1.11 0.66 0.66 

2 Cauvery Delta Zone 1.01 34.78 2.38 6.31 3.01 11.89 1.14 1.14 1.14 1.14 0.53 0.53 0.00 0.00 

3 North Western Zone 0.78 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.53 6.00 0.00 0.00 

4 Western Zone 1.00 10.12 0.00 0.00 2.86 6.94 0.00 0.00 0.00 0.00 7.08 9.81 0.00 0.00 

5 Southern Zone 1.10 22.56 0.00 0.00 1.41 3.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6 High Rainfall Zone 1.49 16.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 Hilly zone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

Table 5.10b: District wise Pre monsoon Depth to Water Level (Decadal Mean 2002‐ 2011) 

Sl. 

No. 

Agro Climatic 

Zone 

Quartzite Charnockite Khondalite B G C Gneiss Intrusives 

Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 0.00 0.00 1.84 13.53 1.23 1.23 0.38 6.75 1.67 18.94 0.00 0.00 

2 Cauvery Delta Zone 0.00 0.00 0.25 3.79 0.00 0.00 1.83 5.97 1.13 25.52 1.68 1.68 

3 North Western Zone 0.00 0.00 1.60 21.65 0.00 0.00 2.01 8.36 1.42 31.91 0.00 0.00 

4 Western Zone 0.00 0.00 1.05 13.05 2.88 2.88 4.74 10.08 1.74 37.44 3.80 4.07 

5 Southern Zone 0.00 0.00 1.00 8.23 0.18 1.77 0.60 1.21 1.01 22.70 0.00 0.00 

6 High Rainfall Zone 0.00 0.00 2.48 10.04 2.34 10.61 0.00 0.00 4.74 15.22 0.00 0.00 

7 Hilly zone 0.00 0.00 1.27 17.29 0.00 0.00 3.91 9.33 1.89 42.54 0.00 0.00 
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5.11 Post monsoon Depth to Water Level  

The higher maximum of depth to water level of decadal mean of post monsoon was 

recorded in the Gneiss aquifer of 19.68, 14.60, 29.19, 29.74, 19.38, 13.68 and 29.19 m in North 

Eastern Zone, Cauvery Delta Zone, North Western Zone, Western Zone, Southern Zone, high 

rainfall Zone and hilly zone respectively (Table.5.11a&b). Whereas, the higher minimum value 

of depth to water level of decadal mean of post monsoon was differed in all zones. In North 

Eastern Zone, higher minimum of groundwater level of 1.58 m bgl recorded in Alluvium 

aquifer. In Cauvery Delta Zone, higher minimum of groundwater level of 1.24 m bgl recorded 

in Intrusive aquifer.  In North Western Zone, higher minimum of groundwater level of 1.94 m 

bgl recorded in BGC aquifer. In Western Zone, higher minimum of groundwater level of 4.58 m 

bgl recorded in Granite aquifer. In Southern Zone, higher minimum of groundwater level of 

1.41 m bgl recorded in Khondalite aquifer. In high rainfall Zone, higher minimum of 

groundwater level of 3.93 m bgl recorded in Gneiss aquifer. In hilly Zone, higher minimum 

groundwater level (2.97 m bgl) recorded in BGC. 
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Table 5.11a: District wise Post monsoon Depth to Water Level (Decadal Mean 2002‐ 2011) 

Sl. 

No. 
Agro Climatic Zone 

Alluvium Laterite Sand Stone Shale Limestone Granite Schist 

Min Max Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 1.58 12.75 0.15 0.15 1.38 15.87 0.84 0.84 0.42 0.42 0.88 0.88 0.34 0.34 

2 Cauvery Delta Zone 0.67 8.88 0.88 5.08 1.10 14.39 0.77 0.77 0.00 0.00 0.00 0.00 0.00 0.00 

3 North Western Zone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 Western Zone 1.33 9.16 0.00 0.00 0.59 7.56 0.00 0.00 0.00 0.00 4.58 4.58 0.00 0.00 

5 Southern Zone 0.77 12.24 0.06 0.00 0.94 4.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6 High Rainfall Zone 0.44 12.95 0.12 0.00 1.88 8.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 Hilly zone     0.13 0.00 2.07 9.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

Table 5.11b: District wise Post monsoon Depth to Water Level (Decadal Mean 2002‐ 2011) 

Sl. 

No. 
Agro Climatic Zone 

Quartzite Charnockite Khondalite B G C Gneiss Intrusives 

Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 0.00 0.00 0.93 8.31 0.88 0.88 0.61 5.40 0.76 19.68 0.00 0.00 

2 Cauvery Delta Zone 0.00 0.00 0.14 2.00 0.66 0.66 0.69 4.07 0.43 14.60 1.24 1.24 

3 North Western Zone 0.00 0.00 0.86 12.88 0.00 0.00 1.94 10.09 0.86 29.19 0.00 0.00 

4 Western Zone 0.00 0.00 0.84 9.20 3.71 3.71 0.88 7.26 0.77 26.74 2.14 3.56 

5 Southern Zone 0.00 0.00 0.58 7.42 1.42 2.82 0.25 0.88 0.33 19.38 0.00 0.00 

6 High Rainfall Zone 0.00 0.00 1.97 7.24 1.25 8.98 0.00 0.00 3.93 13.68 0.00 0.00 

7 Hilly zone 0.00 0.00 1.24 14.62 0.00 0.00 2.97 15.85 0.86 29.19 0.00 0.00 
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5.12 Rainfall versus depth to water level of groundwater 

Among the seven agro-climatic zones, the hilly zone recorded the highest rainfall of 

1398.3 mm and the lowest minimum (4.9) and maximum (14.7) were also recorded in the same 

zone in the pre-monsoon of 2011. The lowest rainfall of 763.6 mm was recorded in the high 

rainfall zone with minimum and maximum depth to water level of 9.5 and 29.4 m bgl 

respectively (Table. 5.12 and Fig. 5.9 to 5.11).  

In the post monsoon season of 2012, the highest rainfall (1467.6 mm) was recorded in 

the hilly zone with minimum and maximum depth to water level of 4.22 and 25.3 m bgl 

respectively. The lowest rainfall (567.6 mm) was recorded in western zone with minimum and 

maximum depth to water level of 9.84 and 13.2 m bgl respectively (Fig. 5.12 to 5.14).  

In the hilly zone the decadal mean of rainfall was high as that of pre-monsoon of 2011 

and post monsoon season of 2012 with minimum and maximum depth to water level of 7.07 and 

69.2 m bgl respectively in pre monsoon decadal mean of 2002‐ 2011 and minimum and 

maximum depth to water level of 7.27 and 68.7 m bgl respectively in pre-monsoon decadal 

mean of 2002‐ 2011(Fig. 5.15 to 5.17). 

The lowest decadal mean of rainfall of 870.3 mm was recorded in the southern zone 

with minimum and maximum depth to water level of 5.3 and 60.2 m bgl respectively in pre 

monsoon decadal mean of 2002‐ 2011 and minimum and maximum depth to water level of 4.35 

and 46.9 m bgl respectively in post-monsoon decadal mean of 2002‐ 2011(Fig. 5.18 to 5.20). 
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Table 5.12. Agro Climatic Zone wise pre-monsoon 2011, post monsoon 2012, pre monsoon decadal mean of 2002‐ 2011, post-

monsoon decadal mean of 2002‐ 2011 with its depth to water level in m bgl along with its corresponding rainfall in mm. 

Sl. No. Agro Climatic Zone 

Pre-monsoon 2011 Post-monsoon 2012 

Decadal 

Mean 

2002‐2011 

Of Rainfall 

in mm 

Pre- 

monsoon 

Decadal 

Mean 2002‐ 
2011 

Post-

monsoon 

Decadal 

Mean 2002‐ 
2011 

Rainfall 

in mm 
Min Max 

Rainfall 

in mm 
Min Max Min Max Min Max 

1 North Eastern  Zone 1267.3 12.9 21.4 877.2 5.18 12.3 1245.4 13.7 82.2 8.77 65.5 

2 Cauvery Delta Zone 960 8.73 19 745.1 4.09 10.9 1023.2 14.1 92.8 6.58 51.7 

3 North Western Zone 987 9.76 22.5 684.6 9.22 15.9 962.2 10.3 68.7 3.66 52.2 

4 Western Zone 1455.4 12.2 24.8 567.6 9.84 13.2 942.8 25.2 94.4 14.8 71.8 

5 Southern Zone 1023.1 8.27 27.1 597.7 2.17 9.61 870.3 5.3 60.2 4.35 46.9 

6 High Rainfall Zone 763.6 9.5 29.4 810.8 15.2 24.3 1101.9 11.1 52 9.59 51.1 

7 Hilly zone 1398.3 4.9 14.7 1467.6 4.22 25.3 1720.3 7.07 69.2 7.27 68.7 
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Fig.5.9 The minimum depth to groundwater level of Pre-monsoon 2011 of Tamil Nadu 
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Fig.5.10 The maximum depth to groundwater level of Pre-monsoon 2011 of Tamil Nadu 
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Fig.5.11 The average depth to groundwater level of Pre-monsoon 2011 of Tamil Nadu 
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Fig.5.12. The minimum depth to groundwater level of Post - monsoon 2012 of Tamil Nadu 
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Fig.5.13. The maximum depth to groundwater level of Post - monsoon 2012 of Tamil Nadu 
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Fig.5.14. The Average depth to groundwater level of Post - monsoon 2012 of Tamil Nadu 
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Fig.5.15 The minimum depth to groundwater level of decadal pre-monsoon of Tamil Nadu 
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Fig.5.16 The maximum depth to groundwater level of decadal pre-monsoon of Tamil 

Nadu 
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Fig.5.17 The average depth to groundwater level of decadal pre-monsoon of Tamil Nadu 
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Fig.5.18 The minimum depth to groundwater level of decadal post-monsoon of Tamil 

Nadu 
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Fig.5.19 The maximum depth to groundwater level of decadal post-monsoon of Tamil 

Nadu 
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Fig.5.20 The average depth to groundwater level of decadal post-monsoon of Tamil Nadu 
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5.13 Over Exploited (OE) Blocks 

The top three over exploited aquifers of the agro-climatic zones (Table 5.13) are as follows.  

 In the North Eastern Zone, the Charnockite aquifer (5361 sq. km) ranks the first in the 

over exploited aquifer followed by Gneiss (4368 sq. km) and BGC (2123 sq. km). 

 In the Cauvery Delta Zone, the Alluvium aquifer (2891 sq. km) ranks the first in the 

over exploited aquifer followed by Gneiss (2199 sq. km) and BGC (879 sq. km). 

 In the North Western Zone, the Charnockite aquifer (2180 sq. km) ranks the first in the 

over exploited aquifer followed by Gneiss (1398 sq. km) and BGC (71 sq. km). 

 In the Western Zone, the Gneiss aquifer (5084 sq. km) ranks the first in the over 

exploited aquifer followed by Charnockite (1603 sq. km) and BGC (1342 sq. km). 

 In the Southern Zone, the Gneiss aquifer (2384 sq. km) ranks the first in the over 

exploited aquifer followed by Charnockite (1864 sq. km) and Alluvium (591 sq. km). 

5.14 Critical Blocks   

The top three critical aquifers of the agro-climatic zones (Table 5.14) are as follows.  

 In the North Eastern Zone, the Charnockite aquifer (1521 sq. km) ranks the first in the 

over exploited aquifer followed by Gneiss (887 sq. km) and Alluvium (383 sq. km). 

 In the Cauvery Delta Zone, the Alluvium aquifer (197 sq. km) ranks the first in the over 

exploited aquifer. 

 In the North Western Zone, the Gneiss aquifer (850 sq. km) ranks the first in the over 

exploited aquifer followed by BGC (623 sq. km) and Charnockite (469 sq. km). 

 In the Western Zone, the Gneiss aquifer (303 sq. km) ranks the first in the over 

exploited aquifer followed by Alluvium (32 sq. km).  

 In the Southern Zone, the Gneiss aquifer (1641 sq. km) ranks the first in the over 

exploited aquifer followed by Alluvium (323 sq. km) and Charnockite (138 sq. km). 
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Table 5.13: Aquifer wise area under Over Exploited (OE) Blocks 

Sl. 

No. 
Agro Climatic Zone 

Alluvium Laterite Sand 

Stone 

Shale Lime   

stones 

Granite Schist 

Quartzite 

Charn-  

ockite 

Khon- 

dalite B G C Gneiss Intrusives 

            

1 North Eastern  Zone 1935 36 1231 137 2 130 0 0 5361 64 2123 4368 0 

2 Cauvery Delta Zone 2891 21 879 6 0 1 0 0 705 2 33 2199 46 

3 North Western Zone 21 0 0 0 0 71 0 0 2180 67 0 1398 9 

4 Western Zone 293 0 0 0 0 154 0 0 1603 192 1342 5084 110 

5 Southern Zone 591 0 67 0 0 0 0 0 1864 243 0 2384 0 

6 High Rainfall Zone 0 0 0 0 0 0 0 0 0 0 0 0 0 

7 Hilly zone 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

Table 5.14: Aquifer wise area under Critical Blocks 

Sl

. 

N

o 

Agro Climatic 

Zone 

 

 

Alluvium 

 

 

Laterite 

 

Sand 

Stone 

 

 

Shale 

 

Lime 

stone 

 

 

Granite 

 

 

Schist Quartzite 

  

Charn

ockite 

  

 

Khon 

dalite 

  

B G C 

  

Gneiss 

  

 

 

 

Intrusives 

1 North Eastern  Zone 383 0 34 0 0 43 76 0 1521 0 79 887 0 

2 Cauvery Delta Zone 197 0 0 0 0 0 0 0 0 0 0 0 0 

3 North Western Zone 23 0 0 0 0 33 0 0 469 12 623 850 0 

4 Western Zone 32 0 0 0 0 0 0 0 0 0 0 303 0 

5 Southern Zone 323 1 96 0 0 0 0 7 138 56 0 1641 0 

6 High Rainfall Zone 0 0 0 0 0 0 0 0 0 0 0 0 0 

7 Hilly zone 0 0 0 0 0 0 0 0 0 0 0 0 0 
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5.15 Annual Replenishable Recharge 

 In North Eastern Zone, minimum annual recharge in the aquifers would be 0.01 to 0.21 

m/yr and maximum annual recharge in the aquifers would be 0.02 to 0.44 m/yr (Table 

5.15a&b). 

 In Cauvery Delta Zone, minimum annual recharge in the aquifers would be 0.02 to 0.15 

m/yr and maximum annual recharge in the aquifers would be 0.02 to 0.35 m/yr. 

 In North Western Zone, minimum annual recharge in the aquifers would be 0.05 to 0.10 

m/yr and maximum annual recharge in the aquifers would be 0.07 to 0.28 m/yr. 

 In Western Zone, minimum annual recharge in the aquifers would be 0.04 to 0.11 m/yr 

and maximum annual recharge in the aquifers would be 0.21 to 0.28 m/yr. 

 In Southern Zone, minimum annual recharge in the aquifers would be 0.03 to 0.17 m/yr 

and maximum annual recharge in the aquifers would be 0.101 to 0.29 m/yr. 

 In high rainfall Zone, minimum annual recharge in the aquifers would be 0.08 to 0.37 

m/yr and maximum annual recharge in the aquifers would be 0.26 to 0.37 m/yr. 

 In hilly Zone, minimum annual recharge in the aquifers would be 0.06 m/yr and 

maximum annual recharge in the aquifers would be 0.11 m/yr.  

5.16 Vulnerable areas  

Both Cuddalore and Villupuram districts were affected by all vulnerability (Table 5.16) 

except in Fluoride contamination whereas the districts of southern zones were affected by 

Fluoride contamination. The qualities of groundwater in the districts of Tamil Nadu are 

presented in the Figs. 5.21 to5. 26. 
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Table 5.15a: Zone ‐wise and Aquifer‐wise Annual Replenishable Recharge 

Sl. 

No. 
Agro Climatic Zone 

Alluvium Laterite Sand Stone Shale Limestone Granite Schist 

Min Max Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 0.21 0.44 0.20 0.27 0.18 0.37 0.12 0.18 0.12 0.14 0.01 0.02 0.04 0.05 

2 Cauvery Delta Zone 0.10 0.35 0.15 0.21 0.09 0.27 0.03 0.10 0.00 0.00 0.06 0.08 0.00 0.00 

3 North Western Zone 0.05 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.22 0.00 0.00 

4 Western Zone 0.11 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 Southern Zone 0.11 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6 High Rainfall Zone 0.37 0.00 0.00 0.28 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 Hilly zone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

 

Table 5.15b: Zone ‐wise and Aquifer‐wise Annual Replenishable Recharge 

Sl. 

No. 
Agro Climatic Zone 

Quartzite Charnockite Khondalite B G C Gneiss Intrusives 

Min Max Min Max Min Max Min Max Min Max Min Max 

1 North Eastern  Zone 0.00 0.00 0.18 0.39 0.08 0.09 0.08 0.14 0.10 0.31 0.00 0.00 

2 Cauvery Delta Zone 0.00 0.00 0.02 0.07 0.02 0.00 0.07 0.10 0.07 0.15 0.02 0.02 

3 North Western Zone 0.00 0.00 0.07 0.28 0.13 0.22 0.09 0.21 0.10 0.28 0.10 0.25 

4 Western Zone 0.00 0.00 0.04 0.20 0.06 0.10 0.04 0.13 0.05 0.25 0.06 0.11 

5 Southern Zone 0.03 0.05 0.06 0.17 0.07 0.15 0.04 0.04 0.08 0.28 0.00 0.00 

6 High Rainfall Zone 0.00 0.00 0.08 0.37 0.08 0.26 0.00 0.00 0.08 0.35 0.00 0.00 

7 Hilly zone 0.00 0.00 0.06 0.11 0.00 0.00 0.06 0.10 0.06 0.11 0.00 0.00 
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Table 5.16. Districts of Vulnerable Areas and districts showing more than permissible limits of 

Salinity, Nitrate and Fluoride of Tamil Nadu 

 

Types of vulnerability Districts 

1 
Coastal Regions 

Vulnerable to Tsunami 

Chennai, Kancheepuram , Villupuram, Cuddalore, 

Nagapattinam, Thanjavur, Pudukottai, amanathapuram, 

Tuticorin and Kanyakumari  

2 
Area Vulnerable to Sea 

water Intrusion 

Chennai, Cuddalore, Ramanathapuram and Kanyakumari 

districts 

3 
Districts affected by 

Major Mining activities 

Kancheepuram, Villupuram, Ariyalur, Karur, Cudalore, Salem, 

and Tuticorin districts 

4 
IndustrialClusters 

Causing GW Pollution 

Kancheepuram, Villupuram, Ariyalur, Karur, Cudalore, Salem, 

and Tuticorin districts 

5 

EC (> 3000 μ 

simens/cm at 

25◦C) 

Chennai, Coimbatore, Cuddalore, Dindigul, Dharmapuri,Erode, 

Karur, Namakkal, Nagapattinam, Perambalur, Pudukkottai, 

Ramanathapuram, Salem, Tiruvannamalai, Thiruchirapalli, 

Thanjavur, Thoothukudi,Tirunelveli, Theni, Vellore, 

Villupuram, Virudunagar 

6 NO3 (> 45 mg/l) 

Chennai, Coimbatore, Cuddalore, Dindigul, Dharmapuri, 

Erode, Kancheepuram, Kanyakumari, 

Karur, Namakkal, Nilgiris, Perambalur, Pudukkottai, 

Ramanathapuram, Salem, Shivaganga, Theni, Tiruvannamalai, 

Thanjavur, Thoothukudi,Tirunelveli, Tiruvallur, Vellore, 

Villupuram, Virudunagar 

7 F (>1.5 mg/l) 

Coimbatore, Dindigul, Dharmapuri,Erode, Karur,Krishnagiri, 

Namakkal, Perambalur, Pudukkottai, Ramanathapuram, Salem, 

Shivaganga,Theni, Tiruvannamalai, Thiruchirapalli, 

Vellore, Virudunagar 
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           Fig. 5.21.  Aquifer wise EC, nitrate and fluoride of groundwater in Tamil Nadu 
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Fig.5.22. Districts affected by salinity of groundwater in Tamil Nadu 
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Fig.5.23. Districts affected by nitrate in groundwater of Tamil Nadu 
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Fig.5.24 Districts affected by fluoride in groundwater of Tamil Nadu 
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Fig.5.25. Districts affected by chloride in groundwater of Tamil Nadu 
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Fig.5.26  Districts affected by iron in groundwater of Tamil Nadu 
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5.17. Recharge structure and its estimated cost 

Details of recharge structures and estimated cost details of different zones given in 

table.5.17 to 5.19. 

 North Eastern Zone 

The volume of water required for recharging groundwater is 1184.16 MCM whereas the 

volume of surplus water available for recharge is 317.08 MCM. The number of percolation 

ponds, check dams/ nala bunds, recharge shafts/BW, RTW, RT, Farm pond are 1420, 4261, 

37585, 327, 142, and 4261 respectively. The total estimated cost of all structures is 

Rs.233002 lakhs 

 Cauvery Delta Zone 

The volume of water required for recharging groundwater is 754.183 MCM whereas the 

volume of surplus water available for recharge is 121.605 MCM. The number of percolation 

ponds, check dams/ nala bunds, recharge shafts/BW, RTW, RT and Farm pond are 487, 

1460, 11047,327, 142, and 4261 respectively. The total estimated cost of all structures is   Rs. 

73068 lakhs 

 North Western Zone 

The volume of water required for recharging groundwater is 745.949 MCM whereas the 

volume of surplus water available for recharge is 58.595 MCM. The number of percolation 

ponds, check dams/ nala bunds, recharge shafts/BW, RT, Farm pond are 1051, 3150, 33603, 

105 and 3150 respectively. The total estimated cost of all structures is Rs.193842 lakhs 

 Western Zone 

The volume of water required for recharging groundwater is 1278.694 MCM whereas the 

volume of surplus water available for recharge is 50.243 MCM. The number of percolation 

ponds, check dams/ nala bunds, recharge shafts/BW, RT, Farm pond are 1297, 3895, 41549, 

129 and 3895 respectively. The total estimated cost of all structures is Rs.239680 lakhs 
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 Southern Zone 

The volume of water required for recharging groundwater is 1834 MCM whereas the 

volume of surplus water available for recharge is 155.892 MCM. The number of percolation 

ponds, check dams/ nala bunds, recharge shafts/BW, RTW, RT, Farm pond are 1013, 3035, 

27269, 212, 100 and 3035 respectively. The total estimated cost of all structures is            Rs. 

167827 lakhs 

 High rainfall Zone 

The volume of water required for recharging groundwater is 95.54 MCM whereas the 

volume of surplus water available for recharge is 8.88 MCM. The number of percolation 

ponds, check dams/ nala bunds, recharge shafts/BW, RTW, RT, Farm pond are 121, 363, 

3526, 14, 12 and 363 respectively. The total estimated cost of all structures is          Rs.21045 

lakhs 

Table 5.17. Recharge structure areal extent and storage 

 

Sl. 

No. 

Agro Climatic 

Zone 
Area  

(sq.k.m) 

Average 

Post - 

monsoon 

water 

level  

(m bgl) 

Area 

feasible 

for 

artificial 

recharge(s

q.km) 

Volume of 

unsaturate

d zone 

available 

for 

recharge 

(MCM) 

Volume 

of water 

required 

for 

recharge 

(MCM) 

Volume 

of 

Surplus 

water 

available 

for 

recharge 

(MCM) 

1 North Eastern  Zone 34054 3.97 12608 34953 1184 317 

2 Cauvery Delta Zone 22731 4.09 7497 14368 754 122 

3 North Western Zone 18213 7.31 13899 49730 746 59 

4 Western Zone 24947 7.57 18705 78702 1279 50 

5 Southern Zone 25998 5.02 15266 34174 1834 156 

6 High Rainfall Zone 1672 7.62 864 4011 96 9 

7 Grand Total 127615 5.56 68839 215937 5893 712 
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Table 5.18. Number of Recharge structure 

Sl. 

No. 
Agro Climatic Zone P CD/NB RS/BW RTW 

RT 

(KM) 
FP/RP 

Total 

number of 

structures 

1 North Eastern  Zone 1420 4261 37585 327 142 4261 47996 

2 Cauvery Delta Zone 487 1460 11047 189 48 1460 14684 

3 North Western Zone 1051 3150 33603 0 105 3150 41058 

4 Western Zone 1297 3895 41549 0 129 3895 50767 

5 Southern Zone 1013 3035 27269 212 100 3035 34664 

6 High Rainfall Zone 121 363 3526 14 12 363 4399 

 

Grand Total 5389 16164 154579 742 536 16164 193568 

 

Table.5.19. Number of Recharge structure and estimated cost (Rs. in lakhs) 

 

Sl. 

N

o. 

Agro 

Climatic 

Zone 

Estimat

ed cost 

of P 

Estima

ted 

cost of 

CD/N

B 

Estimat

ed cost 

of 

RS/BW 

Estimate

d cost of 

RTW 

Estimate

d cost of 

RT (km) 

Estimate

d cost of 

FP/RP 

Total 

estimated 

cost of all 

structures 

1 North 

Eastern  

Zone 

28400 42602 150337 2292 854 8519 233002 

2 Cauvery 

Delta 

Zone 

9739 14606 44188 1322 291 2922 73068 

3 North 

Western 

Zone 

21002 31503 134409 0 630 6300 193842 

4 Western 

Zone 

25968 38952 166192 0 780 7791 239680 

5 Southern 

Zone 

20232 30348 109081 1488 606 6069 167827 

6 High 

Rainfall 

Zone 

2417 3625 14106 99 73 725 21045 

 Grand 

Total 

107758 161636 618313 5201 3234 32326 928464 
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5.18 SPECIAL PROBLEMS 

In coastal areas of Tamil Nadu, groundwater development by tube wells is common and 

the heavy pumping in Neyveli Lignite mine has also affected the groundwater levels. The 

pressure heads of Cuddalore aquifer in Neyveli-Sethiotope area Thiruvadanai aquifer in 

Sivaganga district, Kuttam aquifer in Tuticorin district are having very high decline in pressure 

head with time having very high decline in pressure head with time. Therefore, there is a need 

for recharge to such aquifers. The special areas identified for artificial recharge in Tamil Nadu is 

given in the Fig. 5.27.  

 

                   Fig.5.27. Special areas identified for Artificial Recharge in Tamil Nadu 

 



139 
 

CHAPTER VI 

6.  ROAD MAP OF IMPLEMENTATION 

The priority areas are identified in water scarcity and water quality problem areas in 

various hydrogeological terrains. The high rainfall areas in the state have water scarcity in 

summer months and low rainfall areas are prone to water scarcity for the entire year. The 

demonstrative artificial recharge structures implemented by CGWB through various state 

agencies in an integrated manner during XI five year plan period have proved to be successful. 

The implementation of the scheme involves number of agencies/resources persons and site 

selection is to be done based on technical feasibility. The present activities under various 

schemes are to be properly integrated before taking new works. 

Presently, various schemes are taken up under following programmes. 

 Watershed development 

 Bharat Nirman 

 Irrigated Agriculture modernization, water bodies restoration and management 

project (IAMWARM) 

 Drought prone area programme (DPAP) 

 National Watershed Development programme for rain fed areas (NWDPRA) 

 NABARD assisted rainwater harvesting programme for augmentation of ground 

water recharge 

 Rehabilitation of tanks identified by MLAs 

 Command area development & Water Management program 

 Mahatma Gandhi National Rural Employment Guarantee programme (MGNREGA) 

 Water conservation in reserved forest area 

 Dug well recharge program by NABARD and State agencies in seven States 

 Local area development programme of M.P & M.L.A 

There are many more state and central as well as Corporate Social Response (CSR) 

program and aided projects particularly in the drought prone and disaster prone areas 

implemented over years. The communities also have the traditional RWH systems for storage of 
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runoff in surface for direct use however with time the need for recharge in aquifer system has 

gained priority. Some of the conservation and recharge schemes make conflicts within the stake 

holders and there are number of irrigation tanks in southern states which are converted into 

recharge systems by desilting and plugging the traditional tank irrigation sluices.  

Hence, the basic approach of beneficial use of rain water in surface or sub-surface needs 

participatory community approach. The non filling of non system tanks even in good monsoon 

period in parts of the hard rock terrain is inferred as the result of deficient soil moisture situation 

and deeper water table thereby the generation of runoff is negligible. Such areas are identified 

and the surplus run off available in part of watershed is considered for the natural flow 

downstream and additional structures are feasible only by transporting surplus water from 

adjoining watersheds and or diversion of flood water by a dedicated canal system. 

6.1 CGWB SCHEME FOR XII PLAN PERIOD 

 The areas which require urgent interventions by artificial recharge, are located in  the 

state are Coimbatore, Dharmapuri, Dindigul, Krishnagiri, Nagapattinam, Namakkal, Salem, 

Theni, Tiruvallur, Tiruvannamalai, Tuticorin, Vellore, and Villupuram. The recharge schemes 

proposed in respect of over-exploited sedimentary aquifers like Neyveli aquifer and 

Tiruvandanai aquifer require multi agency recharge projects with international agency support 

also. Site selection should be taken up duly following hydrogeological conditions and design 

components of storage system and recharge methods.  

The experience gained by demonstrative artificial recharge projects indicates more 

benefit from percolation ponds and desilting of tanks than from check dams. Providing additional 

structures like recharge shafts in ponds and recharge bore wells in check dam, farm pond etc will 

have effective recharge and the total watershed approach for such works were experimented 

successfully in Karuvattar watershed, Namakkal district in the state. The salient features of such 

completed schemes like Gangavalli block, Injection well in Neyveli area can be replicated in 

other blocks of the state.  
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6.2 COMMUNITY PROGRAM 

 In Tamil Nadu, roof top rain water harvesting has been made mandatory. As per the 

status of enactment of RTRWH by various states, it is mandatory for roof areas of 100 sq.m /200 

sq.m or above. As roof top harvesting from individual houses and recharge to groundwater is the 

best option available, it is suggested for even small roof top of 50 to 100 sq.m. In order to 

mitigate liquid and solid waste disposal problems, appropriate measures are being taken up for 

protecting the existing water bodies and aquifers by harnessing rain water from roofs. Roof Top 

Rain Water Harvesting from cluster of houses will be more effective than adopting in individual 

houses, particularly in case of urban areas. The district-wise or agro climatic zone-wise roof top 

rain water harvesting proposal for urban areas is to be covered under community program. 

6.3 INDUSTRIES 

 CGWA has already given guidelines for the implementation of RWH by industries, infra 

structure development agencies and mining industry that are seeking NOC for new projects or 

for expansion program and same should be made mandatory for the existing industries also. In 

case there is no scope for artificial recharge in plant area due to geological conditions like lack of 

weathered thickness as well as occurrence of saline aquifer, where the recharged water cannot be 

economically drawn from the aquifers, the storage in surface is the best option for direct use. 

However, on case to case basis, the industry is to be given mandatory instructions to harvest rain 

water and recharge to groundwater, at least 2 % of total water pumped. Such recharge can be 

taken within the factory premises or at least in the watershed/sub basin within the respective state 

to improve overall groundwater scenario in the state.  

6.4 CENTRAL/ STATE GOVERNMENT SCHEMES 

 Presently, number of state and central government programs have regular budgetary 

program for water harvesting, water conservation and sustainability of water sources for drinking 

water supply. The major works are carried out by Forest Department, National Rain Fed 

Authority, Agriculture departments, Drinking Water Supply departments, Panchayat Raj 

Institutions under MGNREGA work in particular, Drinking Water supply Department of GOI 

under Drinking Water Mission for sustainability of sources like Oorani (pond), head works. A 

district level co-ordination committee under District Collector and select funding Agency as well 
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as implementing agency as members, is recommended to have an overall monitoring of the 

recharge program. The cost escalation with time can be monitored and the groundwater 

development and land use pattern change with time, the impact of climate change and its ground 

reality can be periodically reviewed by the district, state and national level groundwater 

development and management committee. 
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CHAPTER VII 

7.  SUCCESS STORIES OF ARTIFICIAL RECHARGE SCHEMES IN STATE OF TAMIL NADU 

The Central Ground Water Board taken up Pilot and Demonstrative Artificial Recharge 

studies under Central Sector Schemes to augment the groundwater resources during VIII, IX & X 

Plans. The schemes have been executed through the State Agencies and NGOs with technical and 

financial support of Central Ground Water Board. Under Central Sector Scheme, construction of 

sub-surface dykes on experimental/ operational basis was taken up at three locations in Tamil Nadu 

by the CGWB during the eighth plan period. The details of villages where these structures have 

been shown in Table 7.1. 

Table 7.1 Villages in Tamil Nadu where subsurface dykes were constructed during 8
th

 Plan 

S.No District Taluk Block Village 

1 Dharmapuri Pennagaram Pennagaram Madam 

2 Namakkal Rasipuram Rasipuram Kunavelampatti 

3 Dharmapuri Harur Harur Ellapudayampatti 
 

Sub-surface dykes are basically water conservation structures and effective in providing 

sustainability to groundwater abstraction by arresting sub-surface flow. The main purpose of 

construction of a sub-surface dyke is to arrest the flow of groundwater from move out of the 

watershed and to increase the storage within the aquifer, by which the de-saturated aquifers get 

replenished, resulting in rise of groundwater in the upstream side of the structure. In sub-surface 

dykes, no land is lost due to submergence and no water is lost due to evaporation. Besides 

there is no siltation and there is no potential disaster like collapse as in the case of surface 

reservoirs. Salient features of the sub surface dykes constructed under VIII Plan period are given 

below (Table 7.2). 

Table 7.2. Salient features of the sub surface dykes constructed under VIII Plan period 

Particulars Madam 

Village, 

Pennagaram 

block, 

Dharmapuri 

District 

Kunavelampatti 

village, Rasipuram 

block, 

Namakkal District 

Ellapudayampatti 

village, 

Harur block, 

Dharmapuri 

District 

Normal rainfall (mm) 857 862 850 
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Elevation (m. amsl) 510 240 350 

Geology Archaean 

Gneisses 

Archaean Gneisses Archaean Gneisses 

Soil Type 
Mixed Loams Mixed Loams 

Mixed Loams & gravelly 

to sandy soils 

Crops Grown Paddy, Jowar, 

Ground nut 

Paddy, Groundnut, 

Vegetables 

Paddy, Groundnut, 

Vegetables 

Depth to water (m.bgl) 

 

8 - 12 

 

8 - 12 

 

8 - 12 

 Pre-monsoon  

Post-monsoon 
4 - 8 4 - 8 4 - 8 

Length of structure (m) 175 100 120 

Maximum depth  (m.bgl) 6.50 5.5 6.5 

No. of Piezometers 4 Pairs 2 Pairs - 

Cost of Construction Rs. 4.50 Lakhs. Rs. 4.00 Lakhs. Rs. 6.50 Lakhs.  

A summary of impact on the irrigation has been provided below (Table 7.3) 

Table 7.3 Impact of sub surface dykes constructed under VIII Plan period 

Particulars Mad
am 
Dha
rma
puri 
District 

Ellapuday

ampatti 

Dharmap

uri 

District 

Kunav

elampa

tti 

Namak

kal 

district 
No. of farmers benefited 15 8 5 

Total area benefited 10 Ha. 12 Ha. 7.5Ha. 

Incremental income due to assured 
irrigation + additional area brought 
under irrigation (Rs/Yr/ha) 

2500 2500 2500 

Total incremental income due to 
increased production (Rs/Yr) 

25,000 30,000 18,750 

Cost of construction of the 
structure (Rs.) 

4,50,000 6,50,000 4,00,000 

Life of the structure (Years) 25 25 25 

Annual investment for 
construction (Rs) 

18,000 26,000 16,000 

Interest on Annual expenditure 
@10% (Rs) 

1800 2600 1600 

Total Annual investment (Rs) 19,800 28,600 17,600 

Cost-benefit ratio 1: 1.26 1: 1.052 1: 1.1 
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The construction of sub surface dykes for water conservation purposes has revealed the following. 

 Subsurface dykes constructed in Namakkal and Dharmapuri districts have been 

effective in conserving groundwater on their upstream sides by arresting sub-surface 

flow of ground water. 

 The construction of the structures has resulted in improved sustainability of irrigation 

wells in the command areas of the structures. 

 No significant decline in water levels/reduction in yield has been observed in wells 

located downstream of the structures. 

 Subsurface dykes could be ideal structures for water conservation for community 

water supplies, when combined with an infiltration well on its upstream side. Further, 

the cost on operation and maintenance is nil, thus on a longer run, the structure will be 

highly cost effective. 

 Subsurface dykes could be used effectively to conserve sub-surface flow, when 

constructed in combination with other recharge structures like check dams and 

percolation ponds, for a watershed/sub-basin as a whole. 

During IX and X plans 13 schemes were executed by CGWB under Central Sector Scheme 

in the State of Tamil Nadu and details of which are provided as Table 7.4. The schemes have been 

executed by State Government agencies, viz., Agricultural Engineering Department, Tamil Nadu 

Water Supply & Drainage Board, Public Works Department, Auroville Water Service (NGO) etc.  

Demonstrative Project on Artificial Recharge to Groundwater in Gangavalli Block   

During X Plan, the Central Ground Water Board executed artificial recharge structures 

with cluster approach in Gangavalli Block, which has the highest groundwater development 

(221%) as per the computation of Dynamic resources of the State of Tamil Nadu as on 

31.03.2004, to improve the overall groundwater situation for increased productivity of crops and 

sustainable rural water supply to the people. The scheme for artificial recharge was formulated 

with two-pronged approach, viz., augmenting the irrigation sources and drinking water sources. 

Summary of the project proposal giving details on the location, capacity, executing agency and 

the cost of the scheme are provided are provided as Fig.7.1. 
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 Fig.7.1. Location of artificial structures 

 

Fig.7.2. Impact on water levels under X period (July 2006 - July 2007) 
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Fig.7.3. Impact on command area under X period (2007- 2008) 

 

Fig.7.4. Changes in the seasonal pumping hours under X period (2007-2008) 
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Fig.7.5 Regional impacts in terms of average area under irrigation under X period      

(2007-2008) 

Groundwater Exploration was undertaken in Cuddalore, Kancheepuram, Tiruvallur, 

Vellore, Salem and Coastal sedimentary tracts of Neyveli Hydrogeological Basin of Tamil Nadu 

and constructed 46 wells (8 EW, 11 OW & 27 PZ). District wise Summarized details of 

groundwater exploration in the State are given in Table 7.4 (CGWB, 2011). 

 

Table 7.4. District wise Summarized details of ground water exploration 

District Depth 

drilled/ 

constructed 

depth (mbgl) 

Zones tapped 

/fractures 

encountered (m) 

SWL (mbgl) Discharge 

(m
3
/hour) 

Formation 

 

Salem 62  - 200 8.0 – 8.5 to 

118.18 - 119.18 

3.35 to > 50 < 1to 59 Gneiss 

 

Tiruvallur 30 to 200 22 -22.5 to 55 to 

55.5 

3.67 to 32.4 Negligible to 

35.4 

 

Vellore 60 to 200 5.5 -5.75 to 169 -

170 

1.65 to 28.5 Negligible to 

35.4 

Gneiss 
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Ariyalur 400 124 – 132,  

210 -228, 260 -

278, 300 -315, 

325 -337, 

380 - 389 

4.4 m agl 90 Cuddalore 

S.St 

Cuddalore  70 to 186 75 – 81 to 180 -

186 

 41 - 44 Cuddalore 

S.St 

SOUTH EAST COASTAL REGION (Tamil Nadu)  

To ascertain interaction between surface water flow in the river and groundwater levels in 

parts of Palar basin in Tamil Nadu.  

Background information:  

Total study area: Drainage area of Palar in Tamil Nadu State (10146 sq.km)  Administive 

Units (Block): The Palar basin area in Tamil Nadu is distributed in 11 blocks of Kancheepuram 

district, 13 blocks of Tiruvannamalai district and 16 blocks of Vellore district either fully or 

partly.  

Findings  

The groundwater level data of Arcot, Devadanam, Walajabad and Chengalpattu has been 

correlated with the respective flow data measured at different parts of Palar River. Based on the 

analysis and behaviour of hydrographs during the period of peak flow years, it is observed that 

the surface water flow in the river system is immensely contributing to the groundwater regime 

in addition to the natural recharge. This is observed in the post monsoon hydrographs, where 

steep rise in the graph recorded corresponding to the peak river flow years. In order to separate 

the natural recharge from rainfall and volume of recharge from river, a detailed study is required 

at least for 1 year.  

During the detailed study more groundwater control wells need to be established radially on 

either side of river to ascertain the extent of impact. The pre monsoon groundwater hydrograph 

of all the wells also reveals that the pre-monsoon water level of wells remain shallow during the 
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next few consecutive years and become deep during the years when the river was dry. The 

recharge contributed from the river flow to the groundwater system is minimizing the risk of de-

saturation of phreatic zones during the lean/drought years. The composite hydrograph plotted 

with discharge data of 4 stations for the period of 1979 – 2006 reveals that there was significant 

flow in the entire basin only in 11 years out of 27 years and the same was recorded in all the 4 

gauging sites. Rest of the years some of stations recorded either minimum flow or nil discharge. 

Maximum discharge recorded during the year 1996-97 and nil discharge notice in many years. 

Years between 1986 to 1991 and 1999 to 2004 are considered to be the dry years, as the flow in 

the basin was recorded almost dry in all the 4 stations.  

Out of 27 years, 8 years the river discharges a good amount of flow into sea as surplus flow 

the same was recorded at Chengalpattu. Further, it is suggested that mathematical modeling with 

minimum 3 years of observed data will give an exact picture on the quantum of impact of river 

flow on the groundwater regime and forecast for the extreme conditions (surplus flow or drought 

periods). The present interim report prepared based on the available data only. The data available 

is not sufficient to give clear picture of the system and a detailed study is required (CGWB, 

2011).  

Table 7.5. Demonstrative Artificial Recharge Projects sanctioned under CSS “Ground 

Water Management and Regulation” XI Plan As on 31.03.2011 

Sl.  

No.  

State  Demonstrative 

Recharge Project  

Number  

of  

Structures  

Structures  

completed  

Approved  

cost  

(in 

Lakhs)  

Funds  

released  

(in 

Lakhs)  

1  Tamil 

Nadu  

Artificial Recharge to 

Groundwater  

in Thalavasal block of 

Salem district  

27  27  111.000  111.000  
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Table 7.6. State wise details of funds released in the scheme as on 31st March, 2011 

Sl.  

No.  

States  Fund 

released  

as subsidy to 

Beneficiarie

s  

(Rs. In 

Crores)  

Fund 

released  

to 

State/Min. 

for IEC 

activities  

(Rs. in 

Crores)  

Total fund  

released as 

on 31.03.11 

(Rs. in 

Crores)  

Dug well 

recharge  

structures 

constructed 

as on  

31.03.11  

1  Tamil Nadu  103.83  5.75  109.58  21055  

Optimum Groundwater Development Plan for the Multi layer coastal aquifer system in 

Neyveli Hydro geological Basin, Tamil Nadu.  

The Neyveli Hydrogeological Basin (Project study area) lies in the coastal sedimentary 

tract of Tamil Nadu covering an area of 1500 sq. kms. It is bounded by Kaluveli Lake in the 

North and Gadilam River in the South. The Western margin is in crystalline contact and the 

Eastern side is bounded by the Bay of Bengal. A collaborative project entitled ―Optimum 

Groundwater Development Plan for Multi-Layer Coastal Aquifer System in Neyveli 

Hydrological Basin‖ was initiated on mutually agreed terms and conditions and the MOU 

between CGWB and NLC was signed. The project work (2006-2011) started from May-2006 

and would be completed by 2011. Interim report of the Project study was submitted on 

September 2010 (CGWB, 2011).  

Scope of the Project  

Formulation of optimum Groundwater Development Plan for sustainable development of 

groundwater in Neyveli Hydrogeological Basin is ultimate scope of the project. It is proposed to 

compile the existing data, identify the data gaps and generate scientific database to understand 

and simulate the hydrodynamics and to test the optimal groundwater development strategy.  
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Objectives of the Project  

The main objective of the project study is to;  

 Decipher the geometry of various sedimentary rocks, cuddalore sandstone in particular 

and demarcate the lateral extension of aquifers above and below lignite seams.  

 Assess the distribution of potentiometric heads under different stress conditions and 

evaluate the aquifer parameters for each zone/ bed.  

 Assess the impact of combined groundwater withdrawal by different sectors in the entire 

basin.  

 Assess fresh water/saline water interface movement, if any and to suggest remedial 

measures and finally,  

 To simulate groundwater for varying stress conditions to get more realistic picture for 

predictive groundwater management strategies.  

Expected outcome of the study  

A well-defined groundwater development plan for Neyveli Hydrogeological Basin and 

action plan for sustainable management of the available groundwater resources would be the 

outcome of this project study.  

Summary  

The regional impact of continuous pumping stress by various agencies in the Neyveli 

hydrogeological basin is being monitored continuously in order to plan an effective groundwater 

management system for the present and future. The data gaps were identified and new data base 

has been created for effective outcome. The exploration studies of confined aquifers carried out 

in Jayankondam region by NLC (under Advance Action Plan) and CGWB for Jayamkondam 

lignite project have brought more information on the potentiality of the aquifers. The data 

generated from the collaborative study, are to be used to develop a comprehensive groundwater 

model. The model thus developed would be utilized to evolve an optimum groundwater 

development plan for Neyveli Hydrogeological Basin. Thus, a well defined regional groundwater 

development plan for the basin and action plan for sustainable management of the available 

resources would emerge out of the MoU between NLC and CGWB (CGWB, 2011). 
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NGO, DHAN 

DHAN has supported 444 farmers to construct the 516 farm ponds in two types of soil 

viz., Sandy soil and Clay soil in the coastal areas of Tamil Nadu during the year 2010-11. DHAN 

has also constructed an additional 972 farm ponds in Tankfed areas and around 100 farm ponds 

in Rainfed Areas of Tamil Nadu benefiting 1840 DHAN Vayalagam (Tank) Foundation acres 

(748 ha) of cultivated land with DVTF has been working in the theme of water, supplemental 

irrigation. 

SIRUTHULI 

Artificial groundwater recharge through roadside and open space rain water harvesting 

structures in Coimbatore city was taken up by Siruthuli. In Phase I, Siruthuli constructed 154 

Nos of rainwater harvesting structures (RWHS) during 2004-2005 and 2005-2006 with the 

financial assistance from the Coimbatore Corporation, utilizing 0.09 Million USD. The structures 

have been constructed in areas where water logging was observed in four zones of the city. 

The geomorphological and hydrogeological studies have been made using GIS, in the 

drought prone area of Sathyamangalam and Melur villages of Kulathur Taluk, Pudukottai 

district, Tamilnadu. The major soil types in Pudukottai district are red loam and red sandy soil 

type with deformed and fractured granites and granitic gneisses aquifers were found using GIS. 

The suitable artificial recharge structure for the study area may be flooding, dug well, check dam 

and percolation tanks (Nirmala et al 2011). 

Recharge Shaft 

The general measure to sustain the groundwater depletion is the construction of 

percolation ponds. But, the effectiveness of Percolation ponds in recharging the aquifers are in 

question due to the siltation occurring in due course of time and associated costs of renovation.   

A recharge shaft was constructed by the department of Agricultural Engineering, Government of 

Tamil Nadu in the middle of the percolation pond to increase the recharge rate. The impact 

evaluation study was carried out by WTC, TNAU, Coimbatore in two districts of Tamil Nadu 

namely Coimbatore and Vellore where, the water table have gone far below and most of the bore 

well had become failure.  

The annual rainfall in Vellore is 953 mm and in Coimbatore is 647.2 mm. The depth of 

weathered zone for Vellore and Coimbatore districts ranges from 0-24 m and 0-50 m 
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respectively. 
 
Artificial recharge through recharge shaft in percolation pond was taken up by way 

of allowing the runoff water to pass through silt detention tank, water collection tank cum 

treatment chamber and erection of shaft with filtering chamber. A shaft of 6 ½ ″ diameter is dug 

to a depth of 95m, surrounding the shaft a 5 m diameter circular pit is excavated to a depth of 4.5 

m. The pit is filled with filtering media viz., fine sand, coarse sand, fine jelly, hard jelly and 

boulders for further filtration. Net works of observation wells have been selected to study the 

groundwater flow pattern and temporal changes in potentiometric head in the aquifer. The 

recharge during the monsoon and non monsoon period was computed based on water level 

fluctuation method. The study revealed that there is an appreciable amount of groundwater 

recharged in all surrounding existing bore well (27%) when compared to natural recharge (11%). 

It is found that this technique is most efficient and cost effective structure to recharge the hard 

rock aquifer. 

 

 

  

 

 

 

       Photo 1. Recharge well in a percolation pond in Elavambadi village, Vellore district 

Table 7.7. Recharge estimation of the study area at Vellore for the year 2008 

Year 

2008 

Summer 

(Mar to May) 

S.W. 

Monson 

(Jun to Sep) 

N.E. 

Monsoon 

(Oct to Dec) 

Water level fluctuation in ‗m‘                   - 1.21 2.23 

Recharge percentage No recharge 9.14 17 

Total rainfall in mm 138.4 393.6 387.6 
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The study area received 1.62%, 14.8%, 42.11% and 41.47% of the total rainfall during 

winter, summer, southwest and north east monsoon respectively during the year 2008. The 

rainfall during summer is 138.4mm. It was found that there was no recharge during summer 

season and there was no significant contribution of runoff water towards the structure. About 9.1 

% of recharge is found to occur during southwest monsoon due to rainfall of 393.6mm. It is 

found that during the North east monsoon, there was a significant recharge of 17% occurred due 

to rainfall of 387.6mm.  While comparing south west and north east periods, it was noted that the 

recharge is more (8%) during north east monsoon. Even though both the monsoon receives more 

or less equal amount of rainfall, the recharge was less in south west monsoon due to high 

evaporation losses. The water level starts rising in all the observation wells from September 

onwards and reaches peak level during December and thereafter declining in a gradual manner.  

The natural groundwater recharge was estimated to be around 11 per cent of the rainfall, the 

structure increasing this by 27 per cent.  

The monitoring of water quality during the implementation of artificial recharge schemes 

is essential to maintain the quality standards for specified uses of the augmented. The data on the 

chemical quality of native water and the changes which take place during the artificial recharge 

schemes should be collected by regular sampling from observation well net work. A water 

samples were collected in the study area and analysed for various parameters for thorough 

understanding of the groundwater quality. From the observations, it is revealed that the medium 

level (0.25 – 0.75 dS m
-1

) of salinity was observed. In the study area, all the SAR values fall 

within the safe limit (<10) and RSC value fall within the safe limit (<1.25 me L
-1

) which 

indicated the sodium concentration of groundwater, better utilized for irrigation purpose. The 

chloride concentration of the groundwater samples were also in the safe limit (<5 me L
-1

). This 

study implied the better suitability of groundwater in Elavambadi village for irrigation purpose. 

Rapid development in agriculture and industry in the last couple of decades has led to 

ever-increasing demand for groundwater. Such demands are met with indiscriminate exploitation 

of groundwater, in the absence of any groundwater legislation. The only source of replenishment 

of this exploited resource is rainfall, which is limited to few monsoon months in a year, 

particularly in semi-arid regions of our country. The annual rainfall in the semi-arid region is 

often scanty and recurring drought often prevails. The over-exploitation of groundwater in such a 

situation leads to progressive depletion of its potential year after year. In order to arrest the 
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depletion in groundwater potential and to achieve sustainable development, several measures 

including artificial groundwater recharge are suggested. Groundwater recharge is often best 

accomplished as a byproduct of an integrated water resources development scheme. Various 

artificial recharge techniques are adopted to replenish groundwater. Percolation pond is the 

mostly adopted recharge technique in our State. But by adopting this surface injection method, 

only unconfined aquifers are recharged. Confined aquifers are generally recharged through 

subsurface injection methods. 

The effectiveness of the percolation pond is also reduced due to the siltation occurring in 

due course of time and associated costs of renovation. In order to increase the effectiveness of 

the percolation pond and for recharging the confined aquifers, recharge shaft technique is 

adopted. The evaluation study of this sub surface technique was carried out and it was found 

there is an appreciable amount of groundwater recharged in all surrounding existing bore well 

(27%) when compared to natural recharge (11%) is also found that this technique is most 

efficient and cost effective structure to recharge the hard rock aquifer. 

CASE STUDY 

The presence of pressure head below 45 m in parts of Neyveli basin is the concern 

for the long-term groundwater management options (CGWB, 2013). 

 In coastal areas of Tamil Nadu, groundwater development by tube wells is common and 

the heavy pumping in Neyveli Lignite mine has also affected the groundwater levels. The 

pressure heads of Cuddalore aquifer in Neyveli-Sethiotope area, Thiruvadanai aquifer in 

Sivaganga district, Kuttam aquifer in Tuticorin district are having very high decline in pressure 

head with time. There is a need for recharge to such aquifers. To formulate the guide lines for 

implementation of artificial recharge schemes for augmentation of groundwater resource in the 

region, a trial well injection est was conducted on OW-2. The injection test area is underlain by 

Cuddalore formations consisting of multilayer aquifer system as mentioned below 

1. Water table aquifer 

2. Semi confined aquifer 

3. Upper confined aquifer 
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4. Lower confined aquifer 

It is observed that a lot of scope for recharge of groundwater in the region. The 

observations made during the test are as under: 

 Duration of injection —72 hours 

 Rate of injection – 6 lps 

 Total volume of water injected – 1555 cubic meter 

 Initial water level in the well – 63.2 m bgl 

 Total rise of head in the well – 59.9 m 

 Water in the well after 1100 minutes of stopping injection – 63.10 m bgl 

The recharge studies in Neyveli Hydrogeological Basin give very good scope for large 

scale diversion of flood water/tank water from the surplus of Cauvery flow system for deeper 

aquifer recharge. The piezometric heads/groundwater levels in the region are declining 

progressively as the groundwater draft is very high in agricultural and industrial sectors. The 

piezometric head/water levels are recorded as deep as 74 m bgl in the lower confined aquifers 

and 63 m bgl in the upper confined aquifers. This clearly indicates that the de-saturation of 

shallow aquifer in the region. The analysis of long term groundwater levels/hydrographs 

mentioned in the Table 7.8 indicates that the declining trend is at @ 0.251 to 8.407 m per year. 

Table 7.8. Long term Trend of Groundwater levels around Neyveli area, Tamil Nadu 

 

S.No  Type of wells  locations  Water level fluctuations  

(m bgl ) 

Trend of water 

level decline/year  

(m)  
1997  2010  

1.  Tube wells  Irrupt -II  16.0  65.00  -8.407  

2.  Tube wells  Ranjakudi  1.11  23.48  -0.091  

3.  Tube wells  Panruti  13.2  23.50  -1.836  

4.  Tube wells  Nellikuppam  13.8  18.00  -0.251  

5.  Tube wells  Sethiathope  25.0 (2001)  38.0  -1.87  
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6.  Tube wells  Melur   52.9   

7.  Tube wells  Kavarapalayam   73.79   

8.  Dug wells  Manjakuppam  3.5  7.00  -0.035  

 

As a part of study, well field consisting of three tube wells have been constructed at Kil 

Kavarapalayam, Ariyalur district. The details of wells are furnished in the table- 8.20.3. 

 

Table 7.9. Details of Exploratory wells constructed in Neyveli area, Tamil Nadu 

 

well Depth of 

well 

construction 

(m bgl) 

Zone tapped 

(m bgl) 

Water  

level 

(m bgl) 

Discharge 

(m bgl) 

Drawdown 

(m bgl) 

Exploratory 

well 

415 Between 

132-412 

73.79 10.16 1.4 

OW-1 365 Between 

315-360 

64.3 5.0 - 

OW-2 100 Between 60-

97 

63.2 1.0 - 

 

Aquifer performance test on EW for 72 hours has been conducted and the details are as under : 

 Duration of test – 72 hours 

 Initial water level - 74.5mbgl 

 Discharge – 10.16 lps 

 Drawdown – 1.4 m 

 Specific capacity – 435.42 lpm/m of draw down 

State-wise Groundwater Resources Scenario of TAMIL NADU 

The Tamil Nadu state is underlain by diverse hydrogeological formations, nearly 73% of 

the state is occupied by hard rocks, the semi consolidated and consolidated formations are 

mainly confined in the eastern part including the coastal tract. In the hard rock area, groundwater 

is mainly developed through dug wells and dug cum bore wells tapping the weathered zone, the 

yield of open wells vary from 1 – 3 lps, whereas in dug wells tapping soft rocks including 
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sedimentaries, the yield is up to 5 lps. Dynamic groundwater resources have been assessed 

block-wise. The Annual Replenishable Groundwater Resource of the state has been estimated as 

22.94 bcm and Net Annual Groundwater Availability is 20.65 bcm. The Annual Groundwater 

Draft is 16.56 bcm and Stage of Groundwater Development is 80% leaving limited scope for 

further development of the dynamic groundwater resources. Out of 386 assessment units 

(blocks), 139 have been categorized as Over-exploited, 33 as Critical, 67 as Semi-critical, 136 as 

Safe and 11 as Saline. Greater groundwater development is noticed in the Central part of the 

State and it is brought out in the category map showing concentration of Over-exploited and 

Critical block in a linear pattern extending along NE-SW direction in the Central part of the 

State. There has been about 6% decrease in the estimates of groundwater draft in 2009 as 

compared to 2004. This is attributed to reduction in irrigation draft due to urbanization in some 

areas and reduction in usage of dug wells for domestic use. Further, recharge has enhanced in 

some areas because of increase in normal rainfall and enhanced activity of water conservation 

and canal irrigation.  

Conclusion 

In peninsular India, over-exploited units are widespread in the states of Karnataka and 

Tamil Nadu which is mainly because of lesser availability due to the poor aquifer properties of 

the hard rock terrains prevalent in the region. 

Ground water level scenario - pre monsoon, 2010 

In Tamil Nadu water level in the range of 2-5 m bgl have been recorded. A comparison of 

depth to water level during May 2010 with decadal mean of the May (2000-2009) reveals that, in 

general, majority of wells analysed showing rise in water level mostly in the range of 0-2 m. 

Ground water level scenario - August, 2010 

In the east coast of Tamil Nadu, generally the water level ranges between 5-10 m bgl. 

Pre - Post water Level fluctuation Scenario – 2010 

Fall in water level more than 2 m is also observed in Tamil Nadu states. North Tamil 

Nadu State are showing rise in water level more than 4 m. 
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CHAPTER VIII 

 8. Future Thrust of Work  

For the augmentation of groundwater in Tamil Nadu, the state government has proposed 

various works have been presented here under. 

8.1. Construction of a Check Dam at an estimate of Rs.32 crore across Cauvery River near 

Mutharasanallur in Kambarasampettai village in Srirangam Taluk of Trichy District  

The Government have accorded administrative sanction for construction of a Check Dam 

across Cauvery River near Mutharasanallur in Kambarasampettai village in Srirangam Taluk of 

Trichy District at an estimate of Rs.32 crore with NABARD assistance to augment the 

groundwater resources and store the rain water during rainy season, since the groundwater levels 

deplete during Summer and Drought period, thereby benefiting water supply schemes. The Work 

has commenced and is progressing.  The Scheme envisages construction of a Check Dam with 

Scour Vents, Diaphragm Wall and strengthening the Bund portion. This Scheme will ensure 

recharge of water level of Wells in the nearby areas of the Cauvery Basin. 

8.2. Augmentation of Chennai City Water Storage  

At present, the Chennai City Water Supply Reservoirs viz., Poondi, Red hills, 

Chembarambakkam and Cholavaram receive and store the monsoon flows and Krishna water 

under the Krishna Water Supply Project. The combined storage capacity of the above Reservoirs 

is 11.057 T.M.Cft. To fulfill the City water supply demand and to fully harness the Krishna 

water, the storage capacity is proposed to be augmented by forming three new Reservoirs and 

restoring the existing Tanks. 

8.2.1 Formation of New Reservoirs 

 Administrative sanction has been accorded for Rs.330 crore for formation of a new 

Reservoir near Kannankottai and Thervaikandigai villages in Gummidipoondi Taluk of 

Tiruvallur District aiming to store 1 T.M.Cft. of Krishna water in 2 fillings. The 

Preliminary Work for this Scheme has already begun. 

 A Detailed Project Report for construction of a Check Dam across Kosasthalaiyar River 
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at Thirukandalam in Uthukottai Taluk of Tiruvallur District with NABARD assistance at 

an estimate of Rs.35 crore is under consideration. 

 A Detailed investigation is proposed to be carried out for forming a new Reservoir across 

Kosasthalaiyar River at Ramanjeri in Tiruthani Taluk of Tiruvallur District. 

8.2.2. Restoration of Existing Tanks 

Under Phase I of this Scheme, administrative sanction has been accorded for Rs.130 crore for 

creation of additional water storage capacity in Cholavaram, Porur, Nemam and Ayanambakkam 

Tanks.The details of additional storage to be created are given below. 

Table 8.1: Additional storage capacity of tanks 

S.No Name of Tank Present Storage 

(M.Cft.) 

Proposed 

Storage (M.Cft.) 

Increase in 

Storage (M.Cft.) 

Project Cost  

(Rs.in crores) 

1 Cholavaram 881 1081 200 0.50 

2 Porur 46 70 24 20.00 

3 Ayanambakkam 290 314 24 30.00 

4 Nemam 257 577 320 79.50 

 TOTAL 1474 2042 568 130.00 

 

8.2.3. Strengthening of Red hills Tank 

The Red hills Tank is one of the major city water supply tanks having a storage capacity 

of 3300 M.Cft. This Tank receives Krishna water from the Poondi Reservoir through a feeder 

canal and water from the Cholavaram Tank through lower supply channel and from its catchment 

area. It is proposed to strengthen the Red hills Tank by rehabilitating the Weirs, Regulator and 

Surplus Course of the Tank. Administrative sanction has been accorded by the Municipal 

Administration and Water Supply Department for Rs.10.56 crore for strengthening the Tank 

Bund, rehabilitation of 2 numbers of Weirs, Regulator and Surplus Course, providing Service 

Road and Chain Link Fencing. These Works would be taken up early. 
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8.3 Inter – Linking Schemes  

The following River Links have been identified.  

 Pennaiyar (Krishnagiri Reservoir) to Palar  

 Pennaiyar (Sathanur Dam) to Palar  

 Cauvery (Mettur Dam) - Sarabanga  (Namakkal District)  

 Athikadavu – Avinashi Flood Canal  Project  

 Cauvery  (Kattalai  Barrage)  to  Gundar  

 Recharge of the Groundwater aquifers by constructing Check Dams  

8.3.1 Pennaiyar (Krishnagiri Reservoir) to Palar 

This Link envisages transfer of 3.5 T.M.Cft. of annually available water at the 

Krishnagiri Reservoir as flood flows to Kallar, a tributary of Palar over a period of 15 days at the 

rate of 5 days a month from October to December. This 55.7 km long Link Canal with an Off-

take Tunnel at 200 m from the Reservoir will have gravity flow. This Scheme will stabilize an 

existing command area of about 2931 acre irrigated through existing wells and borewells, 

besides recharging the groundwater potential of the Palar Basin. The approximate cost of the 

Scheme is estimated at Rs.253 crores. 

8.3.2. Pennaiyar (Sathanur Dam) to Palar 

In this Link, it is proposed to connect the Pennaiyar in Tiruvannamalai District with the 

Cheyyar River, a tributary of the Palar by construction of a new Head Regulator and excavation 

of a Link Canal for a length of 23.55 km. Surplus flows of about 3 T.M.Cft. from the Sathanur 

Dam can be diverted to the Cheyyar River by excavation of a Feeder Canal for a length of 38.72 

km to feed the Nandan Channel. Through this Scheme, the ayacut under the Nandan Channel 

will also be benefited. The diverted flood water will benefit 5 Anicuts in the Cheyyar River. On 

completion of this Scheme, about 10700 acre of ayacut will be benefited. The diverted flood 

water will also satisfy the drinking water needs under various schemes of the TWAD Board 

along the Cheyyar River. A Detailed Project Report for this Scheme has been prepared for 
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Rs.200 crore and sent to the Government of India seeking assistance under the Accelerated 

Irrigation Benefits Programme (AIBP). However, it is proposed to execute the Work with the 

State Fund 

8.3.3. Cauvery (Mettur Dam) - Sarabanga (Namakkal District) 

In this Scheme, it is proposed to excavate a Link Canal for a length of 182 km to augment 

the irrigation potential through the existing Anicuts and Tanks in Sarabanga, Thirumanimuthar 

and Musiri Minor Basins by utilising the surplus water of the Mettur Dam. Under this Scheme, 

about 2 T.M.Cft. of water will be diverted through this Link Canal, thereby benefiting an ayacut 

of 30,430 acre in Salem, Namakkal, Perambalur and Trichy Districts. The approximate cost of 

the Scheme is Rs.1134 crores. 

8.3.4. Athikadavu – Avinashi Flood Canal Project 

The Athikadavu - Avinashi Flood Canal Project envisages diversion of flood surplus of 

2000 cusecs from the Bhavani River to 31 Water Resources Department Tanks, 40 Panchayat 

Union Tanks and 538 Ponds in Coimbatore, Tiruppur and Erode Districts during the flood 

period. During the flood season, the river banks of the Bhavani River gets eroded and the 

villages along the river banks are affected, resulting in loss of human lives and cattle, 

submergence of paddy fields, damages to houses, etc. Hence, Athikadavu - Avinashi Flood 

Canal Project has been conceived to mitigate the effects of flood, by means of excavation of a 

Flood Carrier Canal from the Pillur Dam water spread area. The Flood Flow Canal includes one 

Main Canal and two Branch Canals viz., Avinashi Branch Canal and Perundurai Branch Canal to 

divert flood water to the tanks and ponds in Coimbatore, Tiruppur and Erode Districts which act 

as flood absorbers. Necessary Cross Drainage Works, Cross Masonry Works and Regulators 

have been proposed at required places. 

The Government has sanctioned an amount of Rs.30 lakh for detailed investigation to 

prepare a Detailed Project Report. After completion of Surveying and Levelling Works for about 

100 km, which almost falls in mountainous area, a Detailed Project Report has been prepared for 

Rs.1862 crores. This Detailed Project Report will be sent to the Government of India seeking 

assistance under the Flood Management Programme. Soil Investigation Works for preparation of 

detailed design and drawings are in progress. 
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8.3.5. Cauvery (Kattalai Barrage) to Gundar 

In this Scheme, it is proposed to divert 7 T.M.Cft. of flood water from the Cauvery at the 

Kattalai Barrage through a Canal for a length of 258 km to the Gundar. On completion, an ayacut 

of 1,86,636 acres will be stabilized, besides bridging a gap of 32,871 acres. Trichy and 

Srirangam Towns would be protected from flood hazard. A Detailed Project Report has been 

prepared for this Scheme at an estimate of Rs.5166 crores and sent to the Government of India 

on 15.11.2011 seeking funds under the Flood Management Programme. 

8.3.6. Recharge to the Groundwater Aquifers 

The Groundwater aquifers and flood plains of the Cheyyar, Palar, Pennaiyar, Gundar and 

Vaigai are proposed to be recharged by using the surface flow at the intersection locations and 

downstream areas by constructing major Check Dams in the Rivers and minor Check Dams 

across the Tributaries. By constructing the Check Dams across the Rivers, the groundwater 

levels in the Basin area will improve, which in turn will improve the groundwater quality & food 

production and employment & sustainable economic growth of the region will be ensured 

through this initiative. The proposed locations for construction of Check Dams are as follows: 

Table 8.2 Location and cost estimate for construction of check dams 

Sl. No. Name of the River Number of 

locations 

Estimate (Rs. in 

crores) 

i) Vaigai 7 35 

ii) Gundar 5 20 

iii) Pennaiyar 8 24 

iv) Palar 8 56 

v) Cheyyar 11 55 

vi) Tributaries 210 210 

 Total 249 400 
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8.4 TAMIL NADU IRRIGATED AGRICULTURE MODERNISATION AND WATER-

BODIES RESTORATION AND MANAGEMENT PROJECT (TN IAMWARM) 

The TN IAMWARM Project is being implemented with the assistance of the World Bank 

at an outlay of Rs.2,547 crore from 2007 to benefit 6.69 lakh hectares. The Project Period is for 6 

years. The Water Resources Department and 7 other Line Departments of the Government are 

the implementing departments of the Project. There are about 4922 Tanks, 669 Anicuts and 8071 

Km length of Supply Channels are proposed for rehabilitation under the TN IAMWARM 

Project. 

8.4.1. AIM of the Project / Key Components  

The TN IAMWARM Project aims to improve the service delivery of the irrigation 

systems and to increase the productivity of irrigated agriculture with effective integrated water 

resources management in a Sub-basin framework.  

8.4.2. Irrigation Systems Modernization in a Sub-basin Framework 

This component aims to improve bulk water delivery through modernization of the 

irrigation systems in 61 selected Sub-basins with an ayacut of 6.69 lakh hectares. These activities 

involve Tank System Modernization by restoring and repairing the water bodies and improving 

canal irrigation system through repair and rehabilitation. 

8.4.3. Agricultural Intensification and Diversification 

This component aims to increase the productivity of agriculture-related activities through 

Improved Agricultural Intensification and Diversification of Crops, Micro Irrigation, Animal 

Husbandry and Fisheries. 

8.4.4. Institutional Modernization for Irrigated Agriculture 

It is sought to improve the institutional capacity for irrigation service delivery through the 

Water Resources Department and the Water Users‘ Associations (WUAs) with technically better 

designs and in a socially sustainable manner. The Water Users‘ Associations would be utilized to 

implement the Participatory Irrigation Management (PIM) involving the farmers. 
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8.4.5. Water Resources Management 

Capacity building and sustainable water resources management is proposed to be 

improved by the Water Resources Department through the creation of a State Water Resources 

Management Agency (SWaRMA). Apart from this, Water Research would be taken up on 

relevant topics through Irrigation Research Fund (IRF). 

8.4.6. Project Implementation (2007-2013) 

Under Phase I, implementation was initiated during 2007-2008 in 9 Sub-basins covering 

an extent of 2.89 lakh hectares. In the first year itself, Works have been successfully commenced 

and completed. During the financial year 2008-2009, under Phase II, 16 more Sub-basins with an 

additional ayacut of about 0.672 lakh hectares were taken up and are nearing completion. During 

the financial year 2009-2010 and 2010-2011, under Phase–III, 30 Sub-basins covering an extent 

of 1.821 lakh hectares were taken up and the works are in progress. During the financial year 

2011-2012, under Phase – IV, 6 Sub basins covering an extent of 1.30 lakh hectares were taken 

up and the works are in progress. 

 

Phase 

 

Sub basins 

Year of 

Implementation 

Irrigated Ayacut 

(in Ha) 

I 9 2007-08 289498.50 

II 16 2008-09 67206.21 

III 30 2009-10 and 2010-11 182119.18 

IV 6 2011-12 130330.56 

8.4.7. Water Resources Department 

Phase - I (9 Sub-basins) 

The works under 76 Packages covering the districts of Coimbatore, Perambalur, 

Pudukottai, Ramanathapuram, Salem, Sivagangai, Tiruppur, Tiruvannamalai, Villupuram and 

Virudhunagar were taken up and completed. Also Rehabilitation works in 1618 Tanks, 232 

Anicuts and 3016 km length of Supply Channels / Canals have been completed. 
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No. of sub basin No. of packages Ayacut 

(in ha) 

Project cost 

(Rs in crores) 

9 76 289498.50 451.25 

Phase - II (16 Sub-basins) 

The works under 43 Packages covering the districts of Ariyalur, Krishnagiri, Madurai, 

Namakkal, Perambalur, Pudukottai, Salem, Thanjavur, Theni, Thoothukudi, Tirunelveli, Vellore 

and Virudhunagar were taken up. The works in 40 Packages have been completed and the works 

in the remaining 3 Packages are in progress. Of the Rehabilitation works proposed in 757 Tanks, 

165 Anicuts and 1092 km length of Supply Channels / Canals, rehabilitation of 732 Tanks & 155 

Anicuts and 979 km length of Supply Channels have been completed and the remaining works 

are in progress. 

No. of sub 

basin 

No. of 

packages 

Ayacut 

(in ha) 

Project cost 

(Rs in crores) 

16 43 67206.21 187.95 

Phase - III (30 Sub-basins) 

The works under 136 Packages covering the districts of Cuddalore, Dharmapuri, 

Kancheepuram, Kanyakumari, Krishnagiri, Madurai, Ramanathapuram, Sivagangai, Theni, 

Thiruvallur, Thoothukudi, Tirunelveli, Tiruvannamalai, Vellore, Villupuram and Virudhunagar 

were taken up. The works in 13 Packages have been completed and the works in the remaining 

Packages are in progress. Of the Rehabilitation Works proposed in 1678 Tanks, 256 Anicuts and 

2587 km length of Supply Channels / canals, rehabilitation of 143 Tanks, 34 Anicuts and427 km 

of length of supply Channels have been completed and the remaining works are in progress. 

No. of sub basin 
No. of packages Ayacut 

(in ha) 

Project cost 

(Rs in crores) 

30 136 182119.18 426.60 
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Phase – IV (5 Sub-basins) 

The works under 47 Packages covering the districts of Kancheepuram, Ramanathapuram, 

Sivagangai, Thiruvallur, Tiruvannamalai and Virudhunagar were taken up. The works were in 

various stages of implementation. Rehabilitation of 761 Tanks, 5 Anicuts and 1056 km of length 

of Supply Channels are proposed. 

No. of sub basin 
No. of packages Ayacut 

(in ha) 

Project cost 

(Rs in crores) 

5 47 76996.34 171.72 

Phase - V [One Additional Sub-basin (Amaravathy Sub basin)] 

The World Bank Mission during their visit in September 2011 conveyed their No 

Objection for inclusion of the Amaravathy Sub-basin as an additional Sub-basin. The 

Amaravathy Sub-basin has an extent of 0.533 lakh hectares spread over in Dindigul, Karur and 

Tiruppur districts. Proposals for rehabilitation of 92 Tanks, 10 Anicuts and 257 km length of 

Supply Channels are evolved and administrative sanction has been accorded for Rs.128.31 

crores. 

No. of sub basin No. of packages Ayacut 

(in ha) 

Project cost 

(Rs in crores) 

1 22 53334.22 128.31 

Extension of Time 

 Under Phase I and Phase II, out of the 119 Packages, 116 Packages have been completed 

and the balance 3 Packages are under progress. 

 Under Phase III, out of the 136 Packages, 13 Packages have been completed and the 

balance 123 Packages are under progress. 

 Under Phase IV, out of the 69 Packages, 37 Packages are under progress and the balance 

32 Packages will be taken up shortly. 

 In order to complete all the IAMWARM Project activities, the request for extension of 

time from April 2013 to September 2014 is under process with the World Bank. 
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8.4.8. Providing Wide Area Network (WAN) 

For effective electronic data information exchange, it is proposed to connect the Local 

Area Network Offices by Wide Area Network (WAN) under the Tamil Nadu State Wide Area 

Network (TNSWAN) for 55 selected Offices under Stage-I through M/s ELCOT at a cost of 

Rs.1.68 crores under State fund. The Work will be completed shortly. After completion, the 

remaining Offices will be taken up under Phase-II. 

1. Training:  

Under the IAMWARM Project, Rs.7.44 crores has been allotted towards Capacity 

Building of Officers of the Water Resources Department by conducting various Training 

Programmes. The Training is being imparted on the following:-  

2. Technical Trainings:  

In the field of Water Resources, Environmental, Participatory Irrigation Management 

through Institutions viz.,Trichy, Anna University - Chennai, Anna Institute of Management - 

Chennai, etc. like Irrigation Management Training.  

3. I.T. Trainings:  

 Basic Training through Irrigation Management Training Institute, Trichy.  

 Geographical Information System Training through Bharathidasan University, Trichy 

and Irrigation Management Training Institute, Trichy.  

4. International Study Tours  

 World Water Week 2009 - Sweden  

 World Water Week 2010 - Sweden  

 World water week 2010 – Singapore 

5. National Study Tours  

 Study Tour to Uttar Pradesh  

 Study Tour to Gujarat  

 Study Tour to Andhra Pradesh  

 Study Tour to Madhya Pradesh, Rajasthan and Bihar  

6. Study Tours within the State  

 Parambikulam Aliyar Project Area  
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 Lower Bhavani Project Area  

 Cauvery Basin Area  

 Periyar Vaigai Area  

 Tamiraparani and Kodaiyar System Area  

So far, 198 Technical Training Programmes and I.T Training have been conducted and 

Trainings have been imparted to 3728 Officers of the Water Resources Department. The total 

expenditure incurred for all the Training Programmes is Rs.282.54 lakh. 

8.4.9 PARTICIPATORY IRRIGATION MANAGEMENT (PIM)  

Tamil Nadu is one among the Pioneering States in promoting Participatory Irrigation 

Management. ―The Tamil Nadu Farmers‘ Management of Irrigation Systems Act, 2000 (TN Act 

7/2001)‖ was enacted and the Rules 2002 and the Election Rules 2003 thereon were framed. The 

Act has been brought into force in the State, except in the Nilgiris and Chennai Districts where 

there are no ayacut. The Act envisages constitution of Farmers‘ Organisations in the entire 

command area of all the irrigation systems under management of the Water Resources 

Department, as follows: 

 ―Water Users‘ Association‖ at the Primary level consisting of all the water users.  

 ―Distributary Committee‖ at the secondary level.  

 ―Project Committee‖ at the project level  

In the Water Resources Consolidation Project, a command area covering about 6.00 lakh 

hectare in 20 Districts, 1566 Water Users‘ Associations, 161 Distributary Committees and 9 

Project Committees have been constituted during 2004. 2361 Water Users‘ Associations have 

been delineated in the IAMWARM Project command areas dividing the Water Users‘ 

Association areas into 10,810 Territorial Constituencies. 2344 Presidents and 10,448 Territorial 

Constituency Members have been elected in 2008, 2009, 2010 and 2011. Fresh Elections to the 

left out posts in the Managing Committees are to be conducted. Two days Orientation Training 

Programme was organized by the Irrigation Management Training Institute, Trichy. About 2896 

newly elected Presidents of the Water Users‘ Associations have benefited so far. To create 

required awareness among the farmers and to build capacity of the selected Water Users‘ 

Associations, 9 Support Organizations have been formed and the remaining are under process. 
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The Participatory Irrigation Management Programme has improved participation of the farmers 

in irrigation management and positive changes are taking place. 

8.4.10. Formation of Water Users’ Association 

Under Participatory Irrigation Management in Phase – I, II and III, elections to 2344 

Water Users‘ Associations were conducted. For Phase IV and the remaining left out 

Associations, elections will be conducted by the Water Resources Department shortly. Water 

Walks, IAMWARM Days with all the Line Departments and Workshops are being conducted by 

the Water Resources Department to ensure convergence and participation of Officers and 

farmers to identify their problems and propose solutions. Further, Change Management is being 

proposed amongst the Engineers of the Water Resources Department and Line Departments to 

ensure better service delivery and management of scarce water. 

Other Line Departments like Agriculture, Horticulture, Agricultural Engineering, Tamil 

Nadu Agricultural University, Agricultural Marketing, Animal Husbandry and Fisheries are 

involved in convergence under the Project to increase the water potential and get more income 

per drop of water so as to uplift the economic status of the Stakeholders. 

8.4.11   State Water Resources Management Agency (SWaRMA)  

The Component ‗D‘ of the Project Appraisal Document on Water Resources 

Management brings out the objective to improve the institutional arrangements and capacity for 

sustainable Water Resources Management in the State, including creation of State Water 

Resources Management Agency (SWaRMA). The Government have accorded sanction on 

13.04.2009 for establishment of State Water Resources Management Agency (SWaRMA) as a 

State wide Focal Agency for environmentally and socially sustainable inter-sectoral water 

management. The Working Group of the SWaRMA, headed by the Chief Engineer and Director, 

Institute for Water Studies, Chennai has been established on June 2011. The Government has 

also accorded administrative sanction for Rs.271.00 lakh for establishment of SWaRMA and to 

provide amenities and incremental operating cost. Accordingly, the office of SWaRMA was 

established on June 2011 at the Campus of the Institute for Water Studies, Chennai. 
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Functions of SWaRMA 

 Development of a common database for water quantity and quality, as well as existing 

bulk allocations in the State.  

 All water related legislation including the State Water Policy will be reviewed and 

enhanced to improve regulation of Water Resources in Tamil Nadu.  

 Review and approval of Master Plans and River Basin Boards.  

Activities of SWaRMA 

Vaippar Basin has been taken as a Pilot Basin and data pertaining to the Vaippar Basin 

are being collected from the Line Departments for the SWaRMA database and compilation of 

data is under progress. 19 Acts have been collected from various departments and comparison of 

the various water related laws and policies existing in other States and Departments are being 

compiled for framing an effective Legislative setup of SWaRMA. Reformulation of the 

Executive Wing of SWaRMA is under process.  

8.4.12 IAMWARM PROJECT II 

The State has 17 Major River Basins, which are sub divided into 127 Sub-basins and the 

total irrigated ayacut area under the management control of the Water Resources Department is 

about 21 lakh hectare. The Water Resources Consolidation Project implemented with the World 

Bank assistance has benefited an ayacut of 5.99 lakh hectare covering 9 Major irrigation systems, 

24 Medium irrigation systems and about 620 Rainfed Tanks. The follow up TN IAMWARM 

Project is being implemented in the State with Multi disciplinary approach covering an ayacut of 

6.69 lakh hectare spread over 61 Sub-basins. The Project period ends during March 2013 and 

extension has been sought for another 18 months. The TN IAMWARM Project with a concept of 

improving the service delivery of the irrigation systems and productivity of irrigated agriculture 

with an effective integrated water resources management involving 8 Line Departments in a Sub-

basin frame work, is receiving overwhelming response among the Stakeholders. In order to 

extend these benefits to the farming community in the remaining 66 Sub-basins of the State, the 

Government have written to the Government of India and the World Bank to sanction funds for a 
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New follow-up Project - IAMWARM II Project. The reply of the Government of India and the 

concurrence of the World Bank are awaited. 

8.4.13 13
th

 FINANCE COMMISSION GRANT-IN-AID PROGRAMME 

Coastal Protection  

In Tamil Nadu, the behaviour of the sea field varies throughout the year. During the 

Monsoon period, the problems get aggravated due to formation of Cyclones, Depression and 

Low Pressure Zones. This affects the roads, coastal habitations, fishing harbours and agricultural 

lands causing loss of lives and grave damage to infrastructure. It is of utmost importance that the 

coastline of the State should be sufficiently protected from sea erosion so as to prevent such loss.  

The 13
th

 Finance Commission constituted by the Government of India has recommended 

a Grant of Rs.200 crore for Coastal Protection Works over a period of 4 years from 2011- 2012 

under the State Specific Needs Grant. On priority basis, vulnerable Reaches have been identified 

and Coastal Protection Works in 7 Districts have been recommended. 

The Government has accorded administrative sanction for 50 Coastal Protection Works 

in 7 Coastal Districts, at an estimate of Rs.199.93 crores. 

Restoration of Traditional Water Bodies  

The rainfall in Tamil Nadu is seasonal, temporal and varies over time and place. This 

results in frequent droughts and occasional floods. Hence, it is highly essential to store water for 

the drought periods, especially in rain fed tanks, as the water resources in Tamil Nadu are mostly 

stored in traditional water bodies. These include Tanks and their appurtenant structures and 

systems. Most of the traditional water bodies are in urgent need of restoration and rehabilitation.  

The 13
th

 Finance Commission constituted by the Government of India has recommended 

a Grant of Rs.200 crores for Restoration of the 674 Traditional Water Bodies over a period of 4 

years from 2011-2012 under State Specific Needs Grant. 

Administrative sanction has been accorded for an amount of Rs.200 crore for restoration 

of 674 Traditional Water Bodies in 21 districts. For the year 2011-2012, financial sanction was 
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accorded for Rs.50 crore for restoration of 163 Traditional Water Bodies and the Works are in 

progress. During the year 2012-2013, restoration of 175 Traditional Water Bodies at an estimate 

of Rs.50 crore will be taken up. 

Region wise and Phase wise Abstract of Restoration of Traditional Water Bodies for the 

period from 2011-2012 to 2014-2015 (Rs. in crore) 

Name of 

Region 

Phase I Phase II Phase III Phase IV Gross Total 

No. 

of 

Work 

Amount No. 

of 

Work 

Amount No.of 

Work 

Amount No. 

of 

Work 

Amount No. 

of 

Work 

Amount 

Chennai 34 10.55 70 17.35 99 26.01 72 24.85 275 78.76 

Trichy 29 9.41 45 15.6 47 15.16 65 18.67 186 58.84 

Coimbatore 9 1.89 0 0 0 0 0 0 9 1.89 

Madurai 91 28.18 60 16.64 30 8.91 23 6.78 204 60.51 

Total 163 50.03 175 49.59 176 50.08 160 50.3 674 200 

Water Sector Management  

The 13
th

 Finance Commission has recommended a Grant of Rs.192 crore for Water 

Sector Management over a period of 4 years. Every year Rs.48 crore would be allotted for 

maintenance of major, medium & minor irrigation systems. Release of the Grant is incumbent 

upon setting up of a Water Regulatory Authority. The SWaRMA (State Water Resources 

Management Agency) formed under the IAMWARM Project would perform the functions of the 

Water Regulatory Authority.  
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8.5. REPAIR, RENOVATION AND RESTORATION (RRR) OF WATER BODIES IN 51 

DROUGHT PRONE BLOCKS IN TAMIL NADU  

Water bodies traditionally play an important role in irrigation, drinking water supply, 

hydropower, ecology, etc. However, some of these water bodies have waned due to lack of 

maintenance. Hence, there is an urgent need for repair and renovation of such water bodies. The 

main objective of this Scheme is to restore and augment the storage capacity of the water bodies, 

to recover and extend their lost irrigation potential, thereby increasing the agricultural 

productivity by bridging the gap. Restoration of the rain fed tanks also assures drinking water 

supply through groundwater recharge.  

The Repair, Renovation and Restoration Project involve rehabilitation of the tank 

components such as: 

 Standardization of Tank Bund to standards  

 Desilting the Tank Bed to restore the storage capacity  

 Reconstruction / Improvement to Sluices and Surplus arrangements  

 Desilting and Strengthening of Feeder Channel to ensure supply to Tanks  

Accordingly, a Project Proposal has been prepared at a cost of Rs.220 crores for restoration 

of 338 rain-fed tanks in 51 Drought Prone Blocks. After obtaining clearance from the State 

Technical Advisory Committee, the proposal will be sent to the Government of India, Ministry 

of Water Resources, seeking funds under the Repair, Renovation and Restoration Project. The 

funding pattern between the Centre and State for this Project is in the ratio of 90:10. 

8.6. ACCELERATED IRRIGATION BENEFITS PROGRAMME (AIBP)  

The Accelerated Irrigation Benefits Programme (AIBP) was conceived in the year 1996-

1997 in order to expedite completion of selected on-going Major and Medium Irrigation Projects. 

The revised Accelerated Irrigation Benefits Programme guidelines issued in the year 2006 

include the Minor Irrigation Schemes (Benefited ayacut less than 2000 hectare) and Extension, 

Renovation and Modernisation (ERM) Schemes for funding under this Programme. 
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The funding pattern for the Centre State is as follows:- 

8.6.1. New Schemes proposed under AIBP 

A list of 105 Medium and Minor Irrigation and Extension, Renovation and Modernisation 

(ERM) Schemes at an estimate of Rs.1927.03 crore in Drought prone and other areas has been 

sent to the Government of India on 19.10.2011 seeking funds under the Accelerated Irrigation 

Benefits Programme. Under this Scheme, it is proposed to take up extension, renovation and 

modernisation of River Systems, renovation and modernisation of Anicuts / Tanks, formation of 

Reservoirs, construction of Anicuts / Check Dams, excavation of new Supply Channels, etc., to 

assure benefits from the irrigation projects. 

8.7 IRRIGATION SCHEMES  

During 2011-2012, the following Irrigation Schemes under Major, Medium and Minor 

Irrigation Systems are under various stages of implementation with State Government Funds of 

Rs.414.19 crore benefiting 176899 hectare of ayacut. 

The following Irrigation Schemes under Medium and Minor Irrigation Systems with 

State Government Fund of Rs.500.55 crore benefiting 1772 hectare of ayacut will commence 

during 2012 – 2013.  

8.7.1 NABARD assisted schemes 

 About 208 schemes including Tanks at an estimate of Rs.845.25 crores were taken up 

under NABARD RIDF XI, XIII, XV, XVI and XVII. Out of this, 169 Schemes have been 

completed and 29 Schemes are in progress. The remaining 10 Schemes will commence early. 29 

Schemes at an estimate of Rs.320.63 crore are in progress, benefiting an ayacut of 161597.52 

hectare. 

8.8 FLOOD MITIGATION SCHEMES  

Tamil Nadu generally receives copious rains during the North East monsoon. The heavy 

downpour in a short duration results in severe flood causing great risk of damage to life and 

property of the people and to the State‘s assets like irrigation infrastructure, roads, etc. Every 
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year, certain areas, especially, the Coastal Districts are very vulnerable to floods. Flood 

Mitigation Schemes have been identified and are under implementation with the assistance of the 

Government of India, NABARD and JNNURM.  The Flood Management Programme under the 

National Perspective Plan, Centre – State shared Scheme in the ratio of 75:25, is under 

implementation in Tamil Nadu. Out of the 7 Schemes for a value of Rs.657.16 crore, the 

Government of India have cleared 5 Schemes at a cost of Rs.635.54 crore for which the 

Government have accorded administrative sanction. The Schemes involve Flood Protection 

Works to the Araniar, Kosasthalaiyar, Vellar, Pennaiyar, Gadilam, Malattar, Uppanar, Paravanar 

and Kollidam Rivers to safeguard Tiruvallur, Villupuram, Cuddalore, Thanjavur and 

Nagapattinam Districts. Out of the 5 Works, 4 Works have been completed and the remaining 1 

Work is in progress. 

Works Completed 

SI.No Name of the scheme Estimate amount 

(Rs. in core) 

1 Flood Protection Works to Araniar River at upstream and 

downstream of A.N.Kuppam Anicut and downstream of 

Lakshmipuram Anicut to Pulicat Creek in Tiruvallur District. 

12.41 

2 Flood Protection Works to Vellar Basin in Cuddalore and 

Villupuram Districts. 

164.3 

3 Flood Protection Works to Panruti and Cuddalore Towns 

From Pennaiyar, Gadilam, Uppanar,  Paravanar and South 

Malattar Rivers in Cuddalore District. 

68.41 

4 Flood Protection Works to Kosasthalaiyar  River  from 

Napalayam to sea mouth in Tiruvallur District. 

14.50 

 Total 259.64 
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Work in Progress 

Sl.No Name of the 

Scheme 

Estimate Amount 

(Rs. In crore) 

Stage of the Work 

1 Flood Protection Works in Kollidam 

River in Thanjavur, Nagapattinam 

and Cuddalore Districts. 

375.90 Out of 21 Packages, 

Works in 19 Packages 

have been completed 

and Works in 2 

Packages are in 

Progress 

8.9 ARTIFICIAL RECHARGE SCHEME  

This Scheme aims to replenish the groundwater potential of the State by effectively 

utilizing the surplus water from rivers, streams, ponds, etc., through construction of Artificial 

Recharge Structures. This will also prevent sea water intrusion and mitigate flooding at water 

logged areas.  A Master Plan for Artificial Recharge Scheme at an estimate of Rs.550 crore is 

being implemented by the Water Resources Department, Tamil Nadu Water Supply and 

Drainage Board, Agricultural Engineering Department and Forest Department. Under this 

Scheme, Works such as construction of Check Dams, Percolation Ponds and Recharge Shafts are 

taken up. The Scheme is programmed to be completed by 2012-2013. So far, 523 Works have 

been sanctioned to the Water Resources Department at an estimate of Rs.265.11 crore. Out of 

this, 296 Works at a cost of Rs.109.75 crore have been completed and 8 Works have been 

dropped due to unfavourable site conditions. 72 Works at a cost of Rs.76.61 crore are in 

progress. Further, 147 Works at a cost of Rs.78.07 crore would be taken up early. 

8.10 STATE GROUND & SURFACE WATER RESOURCES DATA CENTRE  

In the State of Tamil Nadu, about 73% of the area is covered by hard rocks and 27% by 

sedimentary rocks along the coast. Hence, the groundwater potential is limited. Over extraction 

of groundwater leads to decline in groundwater level and deterioration of groundwater quality, 

resulting in reduction of yield in wells and also sea water intrusion in coastal areas.  
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In order to improve the groundwater level and quality, the State Ground and Surface 

Water Resources Data Centre (SG&SWRDC) is assessing the groundwater potential periodically 

based on the systematic and scientific investigation, adopting the Groundwater Resources 

Estimation Committee methodologies in co-ordination with the Central Ground Water Board, 

Ministry of Water Resources, Government of India. 

8.10.1 Groundwater Resources Assessment on Micro level basis by bifurcating the Blocks 

into smaller units on the basis of Revenue Firka villages of Tamil Nadu as on 31.03.2011 

The groundwater resources of the State were estimated on Block-wise basis so far and 

based on that, all the Blocks were categorized as over exploited, critical, semi critical and safe 

Blocks with regard to groundwater potential and extraction. In order to locate the potential 

pockets within the Block, it was decided to do an assessment on micro watershed basis. Since the 

groundwater movement is not bound by watershed boundary on surface and also for effective 

implementation by the District administration, it has now been decided to take up the next 

assessment as on 31.03.2011 by bifurcating the Blocks into smaller units, on the basis of 

Revenue Firka villages. The present 386 Blocks are segmented and have to be re-assessed as 

1150 Assessment Units, instead of the existing 386 Assessment Units as Blocks, by 

incorporating 1552 micro water sheds data, hydrological data and by considering the Geology of 

the individual units. This will locate the exact place where groundwater needs attention and the 

other areas will be allowed for groundwater development on regulation. 

8.11 INSTITUTE FOR WATER STUDIES (IWS) 

8.11.1 Micro Level Studies 

The Institute for Water Studies has grouped the 34 rivers in Tamil Nadu into 17 Major 

River Basins. So far, Micro Level Studies have been completed for 16 River Basins, except 

Cauvery River Basin. To update the above reports with present data, Re-appraisal Studies have 

been initiated. The Re-appraisal Studies for Vaigai Basin (Micro level), Kodaiyar Basin and 

Vaippar Basin have been completed. 

8.11.2 Tamil Nadu State Water Policy – 2012 

  The Tamil Nadu State Water Policy was formulated in the year 1994 based on the 
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National Water Policy 1987. The National Water Policy has been updated and adopted by the 

National Water Resources Council in April 2002. The Tamil Nadu State Water Policy - 2012 is 

being prepared.  

8.11.3 Remote Sensing and Geo Information System Activities 

Remote Sensing Unit was established during Phase I of the United Nations Development 

Programme of Groundwater Project in 1968 under a Chief Engineer (Groundwater) of the Public 

Works Department and the same was attached to the Institute for Water Studies on 27.02.1997. 

The Government has declared the Tamil Nadu Remote Sensing Unit of the Institute for Water 

Studies as Tamil Nadu State Centre for Remote Sensing Application in the year 2002 – 2003. 

This Centre has voluminous Remote Sensing Data like aerial photographs on different scales 

(1:50000, 1:25000, 1:20000 & 1:10000), latest Indian Remote Sensing Satellite Data for 

different periods for entire Tamil Nadu in digital and hard copy and other thematic maps. 

8.11.4 Unique Codification of WRD Water Bodies  

For Unique Codification of the Water Bodies of the Water Resources Department in 

Tamil Nadu, the region-wise details of the water bodies have been collected and the Digitization 

works are in progress. The Digitization and Database Creation have been completed for 

Coimbatore Region which is under verification. Digitization of Water Bodies in Madurai Region 

has also been completed and attribution of the database is in progress. For Trichy and Chennai 

Regions, digitization works are in progress. 

8.11.5 Basin and Sub-basin Boundaries  

For sustainable water resources management in Block / Taluk level, analysis with large 

scale thematic maps is essential. Hence, the demarcation of Basin and Sub-basin boundaries on 

1:50000 scale for the 17 River Basins and 127 Sub-basins of Tamil Nadu is in progress.  A study 

on ―Evaluation of groundwater potential zones using high resolution Cartosat data in Nandhiyar 

Sub-basin of Chennai Basin‖ is in progress.  
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CHAPTER IX 

9. Conclusion  

Groundwater is a precious, the most widely distributed resource of the earth, and it gets 

its annual replenishment from the meteoric precipitation. The over-exploitation of groundwater 

resources is posing a serious problem of declining water table. The problem of groundwater 

depletion has arisen due to the development of groundwater at a faster rate than the annual 

replenishment of recharge. The decline of water table has resulted not only in decrease in well 

yield, failure of wells/tube wells, increased pumping cost and more energy consumption but also 

posed a big threat to the environment. Therefore steps must be taken to maintain hydrological 

equilibrium between annual replenish able recharge and groundwater draft or in other words to 

restrict groundwater extraction in critical and sacrificial areas with an emphasis on conservation 

of rainwater and its harvest at the site of occurrence as much amount as possible.  

A proper planning for the judicious exploitation of groundwater in a river basin becomes 

essential and hence the systematic study or evaluation of groundwater potential on river basin is 

the need of the hour. It has been recognized that aquifers are not only sources of water but also 

storage reservoirs that require proper management for efficient use. With respect to management, 

an aquifer may be considered as a reservoir for long term storage artificially produced and as a 

water quality control tool because of its filtering characteristic that reclaims artificially recharged 

waste water. Artificial recharge may be viewed as an augmentation of the natural movement of 

surface water into underground formation by some method of construction, by surface spreading 

of water or by artificially changing natural conditions. The purpose of artificial recharge of 

groundwater is to reduce or reverse declining levels of groundwater in a basin, to prevent salt 

water intrusion from sea to coastal aquifer and to store surplus surface water and reclaimed water 

for future use. The base flow of a stream can be augmented by recharging groundwater at 

locations far away from the stream so that the recharged water will reach the stream during 

periods of low flow. The underground fresh water in coastal aquifer can be protected by a 

hydraulic barrier which can be created by artificial recharge through a line of wells. The 

saturated and unsaturated groundwater flow equations provide a means of analyzing the impact 

of artificial recharge on groundwater system. In recent years, numerical models have been 

exclusively used for solving the complex groundwater flow problem.  
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In a hard rock ground water basin, it is common to find a weathered zone underlain by 

massive and fractured zones. The weathered zone and the fractured zone provide opportunity for 

storing surplus water in them. Both the layers can be recharged economically through a single 

injection well provided the well intercepts both the layers. Assessment of the quantity of water 

which is recharged to individual layer and determination of the part of the recharged water that is 

available in the zone of interest at any time are important tasks. Construction of percolation tanks 

is a common practice for artificial replenishment of groundwater for lift irrigation in small 

agricultural tracts. A percolation tank is created by constructing a small earthern dam across a 

natural stream at a suitable location. It is located upstream of an existing cluster of dug wells. 

The surface runoff during the short monsoon period is collected in the tanks. Under favourable 

soil and rock conditions, the water percolates and recharges the groundwater. To evaluate the 

groundwater potential in a basin, knowledge of the effects of the numerous variables like rainfall, 

top soil, topography, land use pattern, subsoil properties like hydraulic conductivity, porosity etc. 

on the recharge pattern is essential.   

Agriculture being the largest sector using the major share, the available water has to be 

effectively and efficiently used for increasing its productivity.  The other component 

technologies should be dovetailed to have a better management of available water for crop 

production. Evaluation of different water harvesting structures and water application devices for 

better crop production yielded economic & efficient use of water.  Utilization of by products for 

efficient use of Water/Conservation is done.  Different alternative land use systems are available 

for better water productivity.  Understanding the hydraulics of ground water, distribution of 

irrigation water, its uptake by plants all will lead to efficient utilization of water. IT based 

technology like soil moisture measurement GIS coupled soil water balance computation, crop 

weather and irrigation water simulation models, knowledge management approach helps in 

efficient water management  

It has been reported that drinking water need is going to rise by 44 per cent, irrigation 

need by 10 per cent, industry need by 81 per cent respectively by 2025. Hence there is a need for 

greater awareness on water conservation for optimal usage of the existing resources. 
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