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CHAPTER - 1

INTRODUCTION

Water being one of the most essentials for mankind’s day–today living, it is important that the society should know how to manage its water resources and how to share it equitably. Water is required for agricultural production, for drinking purposes by human beings and animals, for municipal and commercial uses. Water is an essential input for all industries. Energy and navigation development also require water. Against total precipitation of 4000 billion cubic metres (bcm) per year, the country’s annual internal renewable water resources are estimated at 1953 bcm out of which utilizable water resources are taken as 1086 BCM and 396 bcm, respectively (2000). Water requirement is closely related to population, demand for food, production of non-food agricultural and industrial items, production of energy and for improvement in the quality of life and preserving ecology of the nation.

India is the second largest country after china in terms of population.   Indians numbered about 108.8 crore in 2003, accounting for nearly 17 percent of the world’s population. India has roughly about 4 percent of the world’s fresh water resources to support 17 percent of the total world population. It is evident that a large number of Indians are facing acute water shortage. The number of those with no access to safe water supply and sanitation is unacceptably high.      

The oceans contain unlimited supply of water, freshwater for human use is fragile and finite. The demand for fresh water continues to grow with the growth of population. The use of freshwater to agricultural, industrial, domestic and other uses create competing demands leading to stresses and strains both natural and man-made with the country. The available fresh surface water in rivers and lakes is estimated at 0.0008 percent of the world’s water. In this freshwater resource, groundwater segment alone accounts for 30 percent only(2003). Hence it is clear that paucity of this vital resource makes the situation all the more critical. World Resources Institute further pointed out that in the last 100 years, water consumption for agricultural use has grown up by 6 times to meet the growing demand for food grains production. Scarcity of water becomes very acute in a state such as Tamil Nadu where the surface water is scarce, groundwater remains the only source of freshwater for satisfying various human needs. Therefore, it is needless to point out the need for conservation of this vital source for the preservation of environmental security and sustainable agricultural development in the state of Tamil Nadu. 


The importance of groundwater for the existence of human society cannot be over emphasized. Groundwater is the major source of drinking water in both urban and rural India. Besides, it is an important source of water for the agricultural and the industrial sector. Ground water is more dependable source of water as compared to surface water. As per the agricultural statistics about 69 percent of the total irrigation demand is met by groundwater source.


Water is a dynamic resource, which keeps moving in the natures “hydrological cycle”- a natural process of the continuous movement of water between the ocean, atmosphere and the land water from the ocean evaporates by suns heat and enters the atmosphere as water vapour. Under the favourable conditions the vapour condenses and comes down as rain from where it flows through streams and rivers while parting a little to the sub surface to recharge the ground water regime and finally into the ocean. Thus completing the cycle.  Rain is a primary source of water. Rivers, lakes and ground water are all secondary sources of water. In present times, the agricultural and all other activities are depending entirely on such secondary sources of water.

Groundwater is gaining importance as a source to meet the need of India’s ever increasing population, for drinking as well as industry and irrigation. Further more, recurrent droughts, introduction of high- yielding varieties and an incentive- oriented agricultural pricing policy paved the way for the extensive use of groundwater for irrigation, while groundwater development has had important implications for the economy. Over- exploitation of the resource is emerging as a major concern both from the sustainability and equity. Groundwater exploitation is not uniform across the country. At the national level, only 30 percent of the actual groundwater potential has been harnessed.

Groundwater is an important source of irrigation and caters to more than 45 percent of the total irrigation in the state of Tamil Nadu. The contribution of groundwater irrigation to achieve the self-sufficiency in food grains production is phenomenal. The groundwater utilization is likely to increase manifold for expansion of irrigated agriculture and to achieve the state as well as National targets of food production. Although groundwater is annually replenishable resources its availability is non-uniform in space and time. Hence, precise estimation of groundwater resource and irrigation potential is a pre-requisite for planning its development.

 
Groundwater is one of the major sources of water for agriculture and non-agricultural uses in India. In growing population, intensification of agricultural production, industrial development and urbanization have severe pressure on groundwater source. This hasted to over exploitation of groundwater in many pockets in the country/state causing unfavourable environmental consequences. The groundwater level was about 30-60 feet during 1950’s and it has gone down to more than 100 feet in some pockets in Tamil Nadu in 2002. In many blocks the extraction of groundwater is more than the recharged quantity and hence the water table is depleting more than 1m/year. If the water table goes deep, the quality of groundwater is affected turning into saline.

Our country is faced with serious problems of falling groundwater table in tube-well / pump set irrigated areas and rising water table in canal-irrigated areas. Although our policy makers, planners, administrators and agricultural scientists are very much aware of these problems, the situation is getting alarming year after year. The remedial measures taken so far do not seem to have touched even the fringe of the problems. The situation demands time - bound aggressive measures to overcome the problems, which have cropped up over the years.

Groundwater pollution occurs when waste products or other substances change the chemical or biological characteristics of the water and degrade water quality so that animals, plants or human uses of the water are affected. Pollutants include plant nutrients, bacteria, viruses, pesticides, herbicides, hydrocarbons (including petrol and oil), heavy metals and other toxic chemicals.


Groundwater pollution is mainly due to the process of industrialization and urbanization that has developed since after World War II without any care for environmental consequences. The continuous exploitation of aquifers also has contributed to the qualitative worsening of groundwater’s quality. Protection of groundwater is a major environmental issue as it is a precious reserve from the qualitative point of view, more suitable to be used for drinking because less exposed to pollutants, which may be present in surface waters. In fact, surface waters need expensive treatments to be used for drinking, where as groundwater may often feed aqueducts without any preliminary cleaning treatment. Moreover when chemicals contaminate groundwater, it can be very long-term problem and is extremely difficult if not impossible to correct. A correct territorial planning and protection of surface waters must safeguard groundwater quality since these are strictly linked to groundwater resources.


Once groundwater has been contaminated, it can be very expensive and often impossible to remove the pollutant. Natural dilution and dispersion may take hundreds of years. The groundwater may be unsuitable for drinking or other uses, or require expensive treatment. Groundwater can also carry the pollutants into rivers and wetlands. This means that it is vital to protect groundwater from pollution. It is important to ensure that areas where groundwater is used for public or private water supply are managed to prevent groundwater contamination. This can involve:

· setting water quality standards for particular uses 

· monitoring water quality to detect contamination

· declaring water source protection areas

· planning controls to limit the types of land uses permitted

· relocating potentially contaminating activities 

· managing activities to minimize their impact

                         (e.g. waste disposal, transport of hazardous chemicals)

· identifying and cleaning up contaminated sites


The rapid pace of urbanisation, industrialization as well as agricultural activities have made environmental pollution a growing concern globally. Off all the receptor systems exposed to the contaminants, ground water has received little attention in the past because of the common belief that ground water was pristine. Ground Water Pollution is usually traced back to four main origins industrial, domestic, agricultural and over exploitation. The last category mainly accounts for seawater intrusion. Studies carried out in India reveal that one of the most important causes of ground water pollution is unplanned urban development without adequate attention to sewage and waste disposal. Industrialization without provision of proper treatment and disposal wastes and affluent is another source of ground water pollution. Excessive application of fertilizers for agricultural development coupled with over-irrigation intrusion due to excessive pumping of fresh water in coastal aquifers are also responsible for ground water pollution.

 




TABLE – 1.1

GROUND WATER POLLUTION IN INDIA

	Pollutant
	State
	Place of occurrences

	Salinity (Inland)
	Maharashtra
	Amravati, Akola

	
	Bihar
	Begusarai

	
	Haryana
	Karnal

	
	Rajasthan
	Barmer, Jaisalmer, Bharatpur, Jaipur, Nagaur, Jalore & Sirohi

	
	U.P.
	Mathura

	Salinity (Coastal)
	Andhra Pradesh
	Vishakapatnam

	
	Orissa
	Puri, Cuttak, Balasore

	
	West Bengal
	Haldai & 24 Pargana

	
	Gujarat
	Junagarh, Kachch, Banskanta & Surat

	Flouride
	Kerala
	Palaghat, Ananipur, Nellor, Chittoor.

	
	Andhra Pradesh
	Cuddapah, Guntur and Nalgonda

	
	Gujarat
	Banskanta, Kachch & Amreli

	
	Haryana
	Hissar, Kaithal & Gurgaon

	
	Orissa
	Bolangir, Bijapur, Bhubaneshwar and Kalahandi

	
	Punjab
	Amritsar, Bhatinda, Faridkot, Ludhiana & Sangrur

	
	Rajasthan
	Nagaur, Pali, Sirohi, Ajmer & Bikaner

	
	Tamil Nadu
	Chengalput, Madurai

	
	U.P.
	Unnao, Agra, Aligarh, Mathura, Ghaziabad, Meerut & Rai Baraili

	     Sulphide
	Orissa
	Balasore, Cuttak & Puri

	Iron
	U.P. 
	Mirjapur

	
	Assam
	Darrang, Jorhat, Kamrup

	
	Orissa
	Bhubaneshwar

	
	Bihar
	E. Champaran, Muzaffarpur, Gaya, Manger, Deoghar & Madubani

	
	Rajasthan
	Bikaner, Alwar, Bharatpur

	
	Tripura
	Dharmnagar, Kailasanar, Ambasa, Amarpur & Agartala

	
	West Bengal
	Madnipur, Howrah, Hoogly and Bankura

	Maganese
	Orissa
	Bhubaneshwar, Athgaon

	
	U.P
	Muradabad, Basti, Rampur & Unnao

	     Arsenic
	West Bengal
	Malda, Murshidabad, Nadia, 24 Pargana

	Nitrate
	Bihar
	Patna, East Champaran, Palamu, Gaya, Nalanda, Nawada and Banka

	
	Andhra Pradesh
	Vishakapatnam, East Godvari, Krishna, Prakasam, Nellor, Chittoor, Anantpur, Cuddapah, Kurnool, Khamam and Nalgonda

	
	Delhi
	Naraina, Shehadr (Blocks)

	
	Haryana
	Ambala, Sonepat, Jind, Gurgaon, Faridabad & Hissar

	
	Himachal pradesh
	Kulu, Solan, Una

	
	Karnataka
	Bidar, Gulbarge and Bijapur

	
	Madhya Pradesh
	Sehore, Bhopal & (West & Central Part of state)

	
	Maharashtra
	Jalna, Beed Nanded, Latur, Osmanabad, Solapur Satara, Sangli and Kolhapur

	
	Punjab
	Patiala, Faridkot, Firozpur, Sangrur & Bhatinda

	
	Rajasthan
	Jaipur, Churu, Ganganagar, Bikaner, Jalore, Barmer, Bundi and Sawaimadhopur

	
	Tamil Nadu
	Coimbatore, Erode and Salem

	
	West Bengal
	Uttar Dinajpur, Malda, Birbhum, Murshidabad, Nadia, Bankura and Purulia.

	Chloride
	Karnataka 
	Dharwad, Belgaum

	
	Madhya Pradesh
	Bhind, Shagapur and Sehore

	
	Maharashtra
	Solapur, Satara, Amravati, Akola & Buldana

	
	Rajasthan
	Barmer, Jaisalmer, Jodhpur & Jalore

	
	West Bengal
	Contai, Digha, Haldia

	Zinc
	Andhra Pradesh
	Hyderabad, Osmania University campus

	
	Delhi
	R.K. Puram

	
	Rajasthan
	Udaipur

	   Chromium
	Punjab
	Ludhiana


      Source: Ministry of Environment, 2005.

Environmental degradation is a form of environmental change which leads to lower level of production, degradation of agricultural land, shortage of fuel, wood and fodder, threats to flora, fauna and biological diversity, change in micro environment. Environmental degradation in rural areas is as serious as urban area. It is a problem at global level. But may be solved locally very effectively. The local people are responsible for its degradation and hence their roles will be more effective in order to eliminate the problems. It requires a fundamental change in the midst of the individual and society. Groundwater pollution and quality need to be recognized as point of environmental significance. On one level, pollution and water quality affect the usability of groundwater resources, for domestic, industrial or agricultural applications. 
 

In the last thirty years there has been enough empirical evidence to establish that environmental conservation must go hand in hand with economic development, because any economic development, that destroys the environment will create more poverty, unemployment and diseases – as the poor depend on the nature much more for their day to day needs – and thus cannot even be called economic development. It may just be a transfer of resources from the poor to the rich. 

Environmentally destructive economic development will impoverish the poor even further and destroys their livelihood resource base. In the absence of clean, air and clean water not only is the productivity of the poor going down but their expenses on medical care is shooting up, resulting in their further misery. Denuded hills and barren pastures have resulted in falling of groundwater levels, reduced availability of organic manures, and loss of soil and moisture for crops, thus affecting the productivity of rain fed agriculture and income through cattle. The environmental concern in India must go “ beyond pretty trees and tigers” and must be linked it with peoples, lives and concerns.

Investment in better environment and forests however requires taking unpopular decisions like closing down of polluting industries, controlling vehicular pollution, reducing subsidy on forest raw materials. It also needs greater investments the benefit from which is not easily discernible or immediate. When states are starved of funds, cuts are imposed on the budgets of these departments and activities, and money is diverted to paying salaries or civil works programmes. Therefore, improving governance must mean better policies and more funds for improving the quality of life through greater attention to environment concerns. 

  
On this background an attempt was made to analyze the “Groundwater pollution and Environmental degradation of Orathupalayam village in Erode District” with the following objectives

1. to study groundwater pollution in India.

2. to study the groundwater capacity in Erode district.

3. to study the socio-economic status of the selected farmers.

4. to analyse the environmental degradation due to effluent water in selected village.

5. to ascertain the problems and prospects of groundwater pollution.

6. to study the suggestions from suitable policy measures based on the groundwater pollution.

 Hypothesis


The hypothesis studied in this study include:

1. Economic well being of the farmers was dependent on  

              agricultural production.

2. There has being groundwater pollution in the village 


     during the period of study.

3. The socio economic status of the farmers was affected

          due to groundwater pollution.

4. Groundwater pollution is independent on the socio-

          economic variables for the farmers.

5. Groundwater pollution has caused environmental 

         Degradation in the village.

Conclusion:


The study was done on groundwater pollution in Orathupalayam village, Erode district. To ascertain the problems faced by the farmers due to groundwater pollution and environmental degradation, which is caused by the accumulation of effluent deposits in the Orathupalayam dam.

CHAPTER-2

REVIEW OF LITERATURE

 

The review of literature pertaining to the current  study  “Groundwater pollution and Environmental degradation of Orathupalayam village in Erode district ” are discussed under the following heads:

2.1 Significance of Groundwater resources

2.2 Groundwater Pollution

2.3 Groundwater Depletion

2.4 Environmental degradation and farming community

2.5 Related studies   

2.1 Significance of Groundwater resources

Moench (1994) revealed   that groundwater is probably India’s most valuable and perhaps it’s most vulnerable water resources. “Groundwater irrigation already accounts for 75-80 percent of the value of irrigated production in India”. Beyond irrigation, groundwater is the major source of drinking water for numerous cities and rural communities and serves as the main source of clean water for industry as well. Long viewed as an unlimited ‘renewable’ resource threats to groundwater supplies are becoming increasingly evident.

Shekhawat and Singh (1997) stressed that the development of the irrigation facilities can only combat the natural droughts and help in meeting the food requirements of increasing population inspite of many environmental issues and problems of irrigated farming. Therefore the water resources of the country should be planned, developed, managed and used in an integrated and environmentally sound basis. The introduction of canal irrigation transformed the farm from dry land agriculture to irrigated farming but the losses of the water from irrigation system led to the rise of water table and salinization due to lack of natural drainage and proper water management on farms.

Brajesh Kumar Jha (1999) analyzed that water is the most critical resource affecting crop production. It is an established fact that green revolution has flourished only in places, endowed with dependable supply of water resource. The kurukshetra district is served by a number of canal distributaries, like Thaska, Salbanikala, Markanda, Thanosar, papnawa, Saraswati. Apart from it, sutlej-Yamuna canal and Markanda River passes through the district. Inspite of it, canal irrigation is not sufficient and the groundwater provides immense support to the agricultural development in the district. But over exploitation of groundwater has drawn the attention of all the concerned persons in recent years.
Navalawala (2000) emphasized in his study that the tendency towards over development of groundwater resources is rooted in the rapid spread of energized pumping technologies, resource characteristics, demographic shifts and governmental policies. The explosion in access to energized pumping technologies is a clear factor encouraging the over development of groundwater resources. Traditional lift systems depending on human or animal power can only tap significant amounts of water for irrigation down to depths of roughly 50 feet. The spread of rural electrification combined with the ready availability of electrical and diesel pump sets remove this limitation. Groundwater, which is in natural state, is more protected than the surface water, it is the preferred source of drinking water and more than 85 percent of the rural water supply is being through groundwater.

 
Rudrappan (2003) concluded that, the present day water shortage in India is a man made disaster. While the irrigation potential, created through the major and medium irrigation projects, has about a four fold increase, the irrigation potential augmented through groundwater schemes such as wells and tube wells which are mostly executed and managed by the farmers themselves have recorded about a seven-fold increase in India since Independence. As per the available latest reassessment, made by the Central Water Commission of India, the surface water potential of the country as a whole, is 18 billion cubic metres, which works out to 2200 cubic metres per capita.  India’s growing water shortage is occurring despite it being one of the wettest countries in the world receiving 400 million hectare-metres of precipitation annually, primarily as rain. But it uses only a part of its endowment.

Nagaraj et.al (2003) Groundwater has contributed significantly to the development of Indian agriculture particularly during the last four decades. It has been responsible for attaining food security through green revolution, commercialization of farming and promoting equity. Its exploitation in India is largely in the hands of private individuals and its development has grown exponentially over the years. The introduction of short duration, high-yielding crops along with intensive application of fertilizers, pesticides and mechanization enabled farmers to adopt multiple cropping practices that has increased cropping and irrigation compiled with favourable government policies and market forces induced farmers to intensify well irrigation and convert dry land areas to water – intensive commercial crops. 


Deore et.al  (2005) made an attempt to study the sustainability of groundwater utilization in Thane district of the konkan region in Maharastra. The data collected from 90 farmers from 3 talukas of Thane district were used to study the impact of groundwater irrigation, structures, investments, input utilization for crop production and returns on water use efficiency. The sample farmers were categorized into dug well, bore well and dug-cum-bore well users and were further sub divided into traditional method of irrigation users and modern method of irrigation users. The per unit cost of irrigation was significantly influenced by the volume of water used by the farmers in different categories. The per unit cost of irrigation on irrigated farms were Rs.427, Rs.283 and Rs.361in traditional method of irrigation and Rs.661, Rs.564 and Rs.641 in modern method of irrigation in dug well, bore well and dug-cum-bore well respectively. The water use efficiency was more on farms with modern method of irrigation. The extent of increase in water use efficiency was to the tune of 102 per cent to 194 per cent across different farms. The per well quantity of water used for irrigation was comparatively higher in Traditional method of irrigation. The over all analysis thus indicated greater sustainability of groundwater utilization by the farmers in modern group. There is need to educate the farmers on the use of modern method of irrigation. 

2.2 Groundwater Pollution:

Ray (1998) dealt in his study that due to use of higher dozes of fertilizers, the groundwater became polluted. Amount of pollution depends upon the amount of different types of inputs used and the way it is used in the field. The nitrate content in groundwater in different parts of the country was observed, that in case of tube wells about 60 percent of the samples has less than 1mg. Thus, it can be highlighted that if we use higher dose of fertilizer and pesticides, the pollution of soil and groundwater is more and as a consequence, the marginal physical productivity of fertilizer declined significantly.

 Dr.Sivanappan (2003) stressed that numerous industries have been established in the last 2/3 decades in all states. Large quantity of water is used for manufacturing of leather, paper, dying etc… but the effluent water is not treated to the extent it is necessary. This water is allowed to join the rivers and the untreated water percolates into the ground and contaminates the groundwater. The contamination depends upon the salts used for processing methods adopted in the different industries. The untreated waste/sewage water is percolating and joining the groundwater. This untreated water having more salt and other impurities make the groundwater unsuitable for drinking and even irrigation purposes.

Abdul Raheem (2004) gave an exhaustive study of urban water system in developing countries revealed that at least 60 percent of the population is still dependent on underground sources for drinking water, especially in outer city areas and distant villages. This is very important source of water, now polluted water from sewage pits, refuse lumps, septic tanks, burned manures, transport accidents and with diverse agricultural, chemical or biological pollutants. Otherwise, important source of groundwater pollution include sewage and soluble salts. The wide spread practice of dumping raw sewage in shallow soak pits, has made apprehension of pollution of groundwater in many cities. It attributes in the rise of cholera, hepatitis, dysentery and other water-borne diseases, to the pollution of groundwater especially in the zones where the water table is high. The most common complaint is susceptibility to worm-infection gums cavities. The groundwater systems have been affected in completely different manner, by the input of various contaminants. As there is no euphoric zone and consequently no food chain as such, many of the materials tend to accumulate in these systems for a long period of time. In addition, if groundwater use has been faster than replacement these systems may become drastically depleted.

Dinesh Kumar and Tushaar shah (2006) depicted that the crucial role of groundwater plays, as decentralized source of drinking water for millions of rural and urban families cannot be overstated. According to some estimates, it accounts for nearly 80 percent of the rural domestic water needs, and 50 percent of the urban water needs in India. Groundwater is generally less susceptible to contamination and pollution when compared to surface water bodies. Also, the natural impurities in rainwater, which replenishes ground water systems, get removed, while infiltrating through the soil strata. But, in India where groundwater is used intensively for irrigation and industrial purposes, a variety of land and water base human activities are causing pollution of this precious resource. Its over exploitation is causing aquifer contamination in certain instances, while in certain others its unscientific development with insufficient knowledge of groundwater flow dynamic and geo-hydro chemical processes has led to its mineralization.

Datt and Sundaram (2006) pointed out in his view, ruthless exploitation of groundwater has also serious consequences. Since groundwater withdrawal is greater than the recharge, the groundwater table is declining rapidly. This problem is assuming serious proportions in many states especially in Maharastra where there has been a major shift in cultivation from rain fed coarse grains to water-intensive sugarcane. Over exploitation of groundwater can also lead to the intrusion of saline water, making the water unfit for drinking or irrigation. Pollution of groundwater by the effluents of tanneries in Tamil Nadu, by the textile printing and dyeing units in kerala and Gujarat and so on. While pollution of rivers and lakes is easily detectable, pollution of groundwater is rather difficult to detect and to rectify.

 Dubey and Sharma (2006) reported that in order to fulfill growing needs, pollutants are being increasingly added to the ground water system through various human activities and natural process. Applications of fertilizer and pesticides to enhance crop production have become a common practice. In case fertilizer application exceeds the plant uptake, the residual joins the water table. This increases nitrate concentration in groundwater. Similarly, excess applications of pesticides that are complex organic chemicals may have adverse health effects.  Improperly designed and maintained septic tank becomes a threat to groundwater quality. Disposal of waste through wells adds pollutant to the groundwater and also accelerate their movement towards production well. In and around major pollutant is industrial waste that includes heavy metals, toxic components and radioactive material. Another significant source of metal contaminants are tailing produced at mining sites, and indiscriminate groundwater development in coastal aquifers leads to an excessive salt-water intrusion.  


 Datta and  Tyagi (2006) concluded that in many parts of India, rapid growth in population, competition for economic development induced human activities, urbanization and industrialization and significantly affected the population density, settlement pattern, socio-economic conditions and land use. Associated with this, due to increasing water demand, inadequate and zonal disparity in surface water supply. Indiscriminate exploitation of groundwater continued, causing widespread decline in water level and inter mixing of contaminated groundwater with fresh water, unplanned disposal of anthropogenic waste resulted in excessive accumulation of pollutants and land, into river, unlined drains and land fills, subsequent leaching of pollutants caused severe degradation of the groundwater. In this, context, a dynamic representation of the groundwater and its vulnerability to depletion and pollution in Delhi area have been assessed, based on isotopes surfing in groundwater and rainfall. More field research is needed on isotopic responses and dynamics of pollutants in the groundwater flow, aquifers attenvation capacity for contaminants and natural and exploited conditions, vulnerability can be minimized or controlled by planned groundwater abstraction, strict regulatory enforcement to eliminate wastes disposal within the protection zones and harmonizing medium and long term actions.

 2.3 Ground water Depletion:

 Marcus .H. moench (1992) concluded in his study that degradation and depletion of groundwater resources is emerging as a major concern in many arid and hard rock sessions of Gujarat. Water tables falling and water quality is declining. Depletion tends to disproportionately affect the poor by further limiting their access to the resource. Unfortunately, the same can be said for most management alternatives other than supply creation inherent tensions exist between equitable access to groundwater resources and management options to ensure sustainable use.

Rao (1993) reported that the simultaneous increase in wells and pump sets resulted in drastic increase in groundwater extraction. In 1960-61 the extraction was hardly 64,800-hectare metres, which increased to 8.2 times by 1984-85. Such steep increase distributed the balance between groundwater recharge and extraction, which existed for centuries and resulted in decline of water level in areas characterized by high density of wells and pump sets.     This implies that in future even at the same rate of pumping the rate of water level decline will be much faster and that water levels will stabilize only if pumping is reduced drastically. However, the groundwater assessment made by the state groundwater department shows hardly 25 per cent development of the utilizable recharge indicating scope for constructing 14 lakh additional wells. 


Singh (1997) dealt in his study that the steady fall of groundwater table is seriously impairing the original productive power of nature. It is highly disastrous for stable and sustainable agriculture. The result of over exploitation of groundwater is hazardous to even public health. The situation has become more serious in states like haryana and Punjab. The annual groundwater depletion rate in some districts of these states is over 30 cms. It is not because of tube wells/pumping sets as such but because of excessive exploitation of groundwater through these artificial methods of irrigation that water- table is continuously dropping.


 Navalawala (2000) examined that the use of groundwater has grown explosively since the 1950’s. Consequently, exploding population and industrialization, causing water tables dropping, particularly in areas underlain by hard rocks or with low recharge levels, are placing the pressure on groundwater resources lying close to urban areas. Overdraft of groundwater in many parts of the nation pushing the water table downward and the change in flow paths of groundwater often brings pollutant into non-contaminated aquifers. Saline intrusion has also become a problem in many coastal regions. Depletion of static groundwater reserves is a well-known problem in some areas such as Mahesana district in Gujarat, Coimbatore district in Tamil Nadu, and Kolar district in Karnataka.

 Dr.Sivanappan (2003) suggested that groundwater table was about 30-60 feet in the 1950’s in most of the areas in Tamil nadu. To feed the growing population, irrigation facility increased by providing many wells and pumping the water indiscriminately resulting in lowering of the groundwater table. The water table has gone down to 800-900 feet in many pockets in the state. This affects the quality of groundwater when the water table goes deeper, the salinity of the water is increased which is hazardous and not fit for drinking or irrigation.

Pant (2003) stated that falling water tables and depletion of economically accessible groundwater reserves could have major social and economic consequences. Competition between rural and urban users is growing and has led to conflict in some instances. This is evident from the incident of police firing that took place on 15 th December last year at phalla in saurashtra (Gujarat). When people had gathered to protest against the release of dam storage water for irrigation rather than for drinking purposes. Falling water tables also exacerbate economic divisions in rural communities. Poor farmers are forced to abandon irrigation as falling water tables limit access to those who can afford to deepen wells.


Moreover, dropping water table increase the pumping energy needed to produce the same irrigation service with roughly 30.5 per cent of India’s electricity production currently devoted to pumping groundwater and massive energy shortages affecting all sectors, the energy related economic costs of falling water tables could be huge.

Rande and Kumar (2004) depicted that over exploitation of groundwater had caused drying up of open wells and dug -cum -bored wells in alluvial parts of north Gujarat. Falling Groundwater table had not only resulted in an increase in the capital cost of tube well construction but also added to variable costs of energy used for lifting water and well maintenance. The costs of irrigation in north Gujarat amount to about 36% of total input costs, with the result that the net return per unit land for crops such as wheat and cotton remains the lowest in comparison to other regions of Gujarat.

Sathya Sundaram (2005) pointed out that groundwater levels are declining sharply. Technology is allowing for deeper and deeper penetration and extraction, with no regulation over its misuse. The situation worsened because of electricity subsidy. Even as the use of groundwater has increased, little had been done to recharge the aquifers. Today much of recharge is natural and incidental, groundwater is more productive than surface water, farmers who use groundwater can get as much water as they need, when and where they want. At present, more than 70% of the population uses groundwater for its domestic needs, and more than half of irrigation is provided from groundwater.

 Dhirendra Kumar Singh & Anil Kumar Singh (2006) stressed that over exploitation of groundwater and intensive irrigation in major canal commands has posed serious problems for groundwater managers in India. Depletion of water tables, salt water encroachment, drying of aquifers, groundwater pollution water logging and salinity, etc… are major consequences of over exploitation and intensive irrigation. It has been reported that in many parts of the country the water table is declining at the rate of 1-2 m/year. Deterioration in groundwater quality by various causes is another serious issue. All these issues are expected to reduce the fresh water availability for irrigation, domestic and industrial uses. If this trend continues unchecked India is going to face a major water crisis in the near future.

2.4 Environmental degradation and farming community


Ravichandran et.al (1995) stated in his study that degradation of environment and depletion of resources are caused among other factors by improper disposal of domestic waste. But there is a big lue and cry about industrial effluents and emissions and comparatively less concern about other source of pollution.


Das (1998) examined that the depletion of soil moisture, occurrence of drought and floods, reduction in the biomass production and land cover condition, enhanced weed growth etc…are the resultant impact of the degradation of soil and water resources. Shrinkage of bio-diversity and ecological imbalance point towards environmental hazards.


Brajesh Kumar Jha (1999) stressed that in India alluvial soils are generally rich in potassium. In accordance with the expectation potassium content of the soils were in medium to high range. Though there has been significant decline in potassium content of the soil during the recent years. The over all deterioration in macro nutrient status of the soil indicates that nutrient uptake by crops highly out weighs the nutrient added or nutrient generated in the soil. In fact, with assured irrigation, farmers are going for nutrient exhaustive crops like paddy and wheat. Again, due to unfavourable situations in rural energy front due to varied reasons, farm yard manure or organic matter residues added into the soil have decreased over the years. Though farmers are aware of this situation and are applying higher doses of inorganic fertilizers, bulk of these nutrients are however, lost in the soil.

Pawan Kumar (2001) revealed in his view, environmental degradation has both local and global impact. Local impact in rural areas include agricultural land pollution, health hazard due to air/water pollution, degradation in quality of life, change of village into urbanized villages, deterioration of livelihood sources etc…  If local impact is for short term, they revert to the original state but if the deterioration continues, the whole system is thrown out of gear. In this context, the following are the major impacts of environmental degradation in rural areas: 

· Land Resource

· Economic Condition

· Health and quality of life

· Agro-biodiversity

· Forest Resources.

 Dr.Sundar (2004) reported that the healthy green rural environment in recent years has encountered divergent environmental hazards as on addition to their existing issues of social and economic hardships. Environmental damage can undermine future productivity. Soils that are degraded aquifers that are depleted and ecosystems that are destroyed in the name of raising income today can jeopardize the prospects of earning income tomorrow. It is high time for all kinds of stakeholders to understand the present environmental crisis and find out suitable solutions to tackle this awful situation. This dictum, “prevention is better than cure” is more related to the present day’s environmental issues as it is directly proportional to man’s survival problems.

 
 Chawhan and Patel (2005) examined in his view the rapid industrialization and urbanization have created enormous problems of environmental pollution due to disposal of large quantity of effluents having poor quality. Report indicates that the untreated and contaminated industrial effluents pollute the soils with heavy metals. Besides this, it creates contamination in nearby water bodies. In industrial belt of Gujarat from Nandesari to Jambusar, farmers from the effluent channel for irrigation purpose intercept effluent water for the last two decades. By now, the several implications on the farmers, Socio-economic conditions have taken place due to continuous use of such contaminated water in agriculture.

Solomon Raj (2006) assessed that environmental pollution is one of the serious problems faced by people of the country, especially in urban areas. India is the most degraded environment countries in the world and it is paying heavy health and economic price for it. According to World Bank Sponsored study, estimated environmental damage in the year 1992 amounted to about us $ 10 billion or Rs.34000 crores, which is 4.5 percent of GDP. In India, urban air pollution costs us $ 1.3 billion a year. Water degradation leads to health costs amounting to us $ 5.7 billion every year, nearly 60 percent of the total environmental cost. Soil erosion affects 83 to 163 million hectares of land every year. 


The consequences of industrialization make major contribution to the global environmental changes that threated the very existence of life in the future. Due to the recent industrial revolution and developments in the field of science and technology, a huge quantity of wastes in the form of industrial effluent are regularly thrown into the river, ponds, air, open places and these are ultimately causing environmental pollution.

2.5 Related studies  


  Dhawan (1995) reported, as per the irrigated area figures of the Planning Commission, development of groundwater irrigation has reached disturbing levels in many states, notably Uttar pradesh, Gujarat, Punjab and Tamil Nadu. But the less known volumetric statistics in respect of groundwater irrigation complied at the best of the Central Groundwater Board are rather reassuring. Barring a dozen districts of the West Indo-Gangetic plains, no state as a whole appears to have reached the danger mark of groundwater over exploitation. The reality is somewhere between these extremes, more likely nearer to the board’s than the Commission’s assessment.

 Nagaraj et.al (1999) emphasized that, after 1990 due to liberalization policies, farmers started producing commercial products for exports, which are highly groundwater based. Since the pay – offs from the production of high value crops have been impressive, there is a constant race for further investments on new wells, deepening the existing wells in order to extract more water and produce more for the markets. Thus, over crowding of wells and indiscriminate pumping of groundwater by a large majority of well owners in some regions in India has led to much faster rate of depletion of groundwater than the recharge rate resulting in drastic fall in water tables, well interferences, failure of dug- wells, dug –cum-bore-wells and shallow tube wells and subsequent loss of investments. Since groundwater forms a vital base for increasing agricultural productivity and production for a large majority of rural population its over exploitation poses three important inter – linked issues, viz.., sustainability, efficiency and equity.

Paul and Sahu (2000) depicted that with groundwater development in the state the wastelands can be recovered. By proper soil and water conservation measures the degraded land can be made suitable for cultivation. This will not only solve to some extent the unemployment problem but also will give increased fuel and fodder and wood from large wastelands.

Rohini (2000) suggested some basic measures that can forward the programmes for protecting the environment are

· There is a need to stablise the growth rate of world  
      population control, by vigorous and human means should be placed at the top of human agenda.

· Man should assist the nature in its process of cycling the unwanted resources back into the nature system.

· Awareness among the people, about the environmental hazards resulting due to our day - to –day activities, has to be created. Environmental protection be given in all the development strategies.

· People’s willingness and ability to take up the task of savings, the planning is needed. Any environmental policy governmental legislation, regulation and the like can only supplement the human conscience in preserving his own environment.  

  Raheem (2004) revealed that as an area develops, population increases, the volume of wastewater increases, resulting increase in the deleterious substance leaching into local aquifers. Eventually the water will get contaminated and reach a state, where it will be either unsafe for use. It then becomes necessary to exploit a new aquifer at a deeper level, than the one initially used and contaminated. This causes the contaminated water to move downward at an increasing rate. Removal of the water from these underground reservoirs may allow the upper soil layers to enter the void and form cavities nearer to the surface.

Dinesh Kumar et.al   (2004) experimented a study in four villages of Banaskantha district of Gujarat and estimated that 60 percent of the net farm output generated through groundwater is used in agriculture. Tube well irrigation supports three quarters of the farming household income in their village and strangely this share is larger for water buyers and farm labourers than for tube well owners. This is despite the cost and depleting water tables, irrigated areas have increased steadily, making livelihood even more previously dependent upon sustainable groundwater management.

Sivaraman, chairman of the Orathupalayam Expert Committee (2006) has announced about the delay in the canal work in Orathupalayam reservoir last January 2006. He said it was decided to start work on baby canal, at a cost of Rs. 5 lakhs, to facilitate desilting of the reservoir as contaminated sediments were deposited in the dam. Though there was no water in the dam, still it was wet and slushy. The canal would be formed at a distance of 4 km in the reservoir and water coming from Tirupur would be flowed through the canal into the Noyyal River.

Due to lot of complaints by the farmers about the stagnation of contaminated water in the reservoir, the Madras high court had constituted an expert Committee. The committee suggested the draining of the entire water stored in the reservoir during rainy season and accordingly, when there was heavy rain in August and September the reservoir was drained. The panel suggested to the Madras High Court to order desilting of the reservoir and the court ordered the same. But after desilting, the sediments should be dumped in a particular place. The king Institute had tested the soil and gave report that no hazardous substance was found in the soil. So, he said they would recommend to the High Court to instruct the public works department officials to desilt the dam and dump the soil in a place, to be decided later, as it will not create any pollution problem.  

CHAPTER – 3

METHODOLOGY

The methodology used by the investigator in the current study “Groundwater pollution and environmental degradation of Orathupalayam village in Erode district” is discussed under the following heads.

3.1 Selection of the Topic

3.2 Location of the Study

3.3 Collection of Data and period of study

3.4 Method of Analysis

3.5 Limitations of the study

3.1 Selection of the Topic:


Groundwater pollution and quality need to be recognized as a point of environmental significance. On one level, pollution and water quality affect the usability of groundwater resources for domestic, industrial or agricultural applications. If groundwater degrades, human demands will focus on other resources such as surface streams, with potentially huge secondary impacts. On another level groundwater quality and pollution have direct implications for the environment. Unless these root causes are not properly dealt with, the country will reach the ultimate limit – the environment pollution. Therefore, the investigator has selected this topic “Groundwater Pollution                         and Environment degradation of Orathupalayam Village”.

3.2 Location of the Study

Erode District lies on the extreme north of Tamil Nadu.  It is bounded mostly by Karnataka State and also River Palar covers pretty long distance.  To the East lies Namakkal and Karur Districts.  Dindigal District is its immediate neighbour to the South and on the West, it has Coimbatore and Nilgiri Districts, as its boundaries.  Thus Erode District is essentially a land-locked area having no sea-cost of its own.   It is situated between 10”36’ and 11”58’ North Latitude and   between 76”49’ and 77”58’ East Longitude. The area of the district is about 8162 sq km. According to the census 2001 the total population is about 25,74,067, male population is 13,06,039, and female population is 12,68,028, rural population is 13,84,746, and urban population is 11,89,321. The density of population is 314 sq km. From the total population literates were about 15,32,258. From the total population cultivators were about 300443, and agricultural labourers were about 486580 and rest comes under household industry, marginal workers etc…

The temperature in the plains is maximum at 37.9 degree Celsius and minimum at 20 degree Celsius.  The district in general is characterized with a scandy rainfall and a dry climate.  Maximum rainfall is recorded in Gobichettipalayam and Bhavani taluks The rainfall during the southwest monsoon is maximum at 183.40 mm and northeast monsoon is maximum at 307.60 mm for the year 2004 –2005.

TABLE 3.2.1

AREA OF THE LAND USED FOR AGRICULTURAL PURPOSES  (2004 – 2005)

	Utilization of the land
	Area under cultivation
	Percentage (%)

	Total cultivable area
	309175
	100

	Net area sown
	283854
	91.8

	Area sown more than once
	25,321
	8.2

	Area under production of principal crops
	200.225
	.06

	Total net area irrigated
	154332
	49.9

	Gross area irrigated
	177875
	57.5

	Tube wells
	75
	.02

	Other wells
	83,302
	26.9


Source: Compiled from Erode district profile.


The above table 3.2.1 shows the utilization of the land for agricultural and for irrigation purposes.

  
The soils of the district are mostly red sand and gravel with moderate amounts of red-loam and occasional black loam tracts.  Vast stretches of the upland regions are mostly   gravelly. Soils of Bhavani, Erode, Dharapuram and Perundurai taluks are chiefly gravelly, stony and sandy of the red variety.  Soils of Gobichettipalayam and Sathyamangalam taluks are mostly of the red sandy variety.  Red loam is prevalent mostly in Gobichettipalayam and Perundurai taluks. 

 The main sources of irrigation are the canals and wells.  Canals under various irrigation projects together help to irrigate about 98,805 hectares of land while the wells irrigated 68,570 hectares.  Area irrigated by tanks and springs and channels are negligible.  The net area irrigated under various sources together constitutes 58.9% area irrigated to total area sown in the district.  The net area irrigated in the district totals to 209,432 hectares.

Erode District consists of 7 taluks. They are Sathyamangalam, Bhavani, Gobichettipalayam, Perundurai, Erode, Kangayam and Dharapuram. In Perundurai block there are 107 villages, Orathupalayam is one of the village in Perundurai block.

3.3 Collection of data and Period of Study


Data for the study were collected under the two – fold method, Primary and Secondary data. The required information pertaining to the study was complied by administering an interview schedule to the farmers of Orathupalayam village, Perundurai block, and Erode district. The interview schedule was first pre-tested to check for clarity and specificity and the necessary modifications were made on the basis of the experience gained during pre-testing. The secondary data is collected from Erode district Profile. The data collected relate to the period December 2005 to January 2006.The interview schedule used in the study is given in Annexure-1. The study implies the problems faced by farmers due to groundwater pollution.


The total population of Orathupalayam Village is 632 in this about 90 per cent of the people were engaged in agricultural activities. The type of land is dry and type of soil is red. The total area covered by Orathupalayam village is about 275 hectare. The investigator has selected 70 farmers owing well for the current study.

3.4. Method of analysis

The data so collected were arranged and tabulated for giving precise and concise information. Further, the following tools were applied to analyze the data.

The following statistical tools were used for this analysis.

     
a) SIMPLE PERCENTAGE METHOD

b) CHI- SQUARE TEST ((2)


c) ANALYSIS OF VARIANCE (ANOVA)

a) SIMPLE PERCENTAGE METHOD

The absolute figures could not help to infer either exact or correct information therefore percentage method is applied. The simple percentage method was widely used throughout the current study.

b) CHI- SQUARE TEST ((2)


Chi square test was calculated to determine whether there is any relationship between the variables namely Age, Education, sex, family income of the farmers, size of land, size of Area cultivated, cost incurred for well and expenses met For well, Type of Cropping Pattern, type of well constructed, Depth of the well, water used for drinking and Problems of sickness. The formula used for estimating the chi- square test is

  (χ²) = Σ 
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Where:    O - observed frequency

               E - Expected frequency

The degrees of freedom are given by c-1)(r-1) Where   ‘ r’ denotes number of rows and ‘c’ denotes number of columns. If the calculated value of the chi-square is less than the table value at a 5% level of degree of freedom the sum is said to be significant. And if the calculated value is greater than the table value the sum is said to be non significant.(Gupta 2005)

c) ANALYSIS OF VARIANCE (ANOVA)

Analysis of variance is a statistical technique specially designed to test whether the means of more than two quantitative variables are equal. The variables included for in this analysis are annual income and yield of crops.  The formula used for estimating the analysis of variance is:
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Degrees of freedom 

(1 = n1-1

(2 = n2-1

If the calculated value of F is greater than the table value, it is concluded that the difference in sample means is significant. If the calculated value of F is less than the table value, the difference is not significant.

3.5. Limitations of the study

1. It is a micro level study. Thus the findings of the study may not be applicable for the macro level.

2. The study was based on primary data and hence the inadequacy of primary data also applies here.

3. The study has used the annual data collected from the annual profile. If monthly or quarterly data have been available the results might have been different.
CHAPTER – 4

RESULTS AND DISSCUSSION


The results of the present study on “ Groundwater pollution and Environmental Degradation of Orathupalayam village in Erode district” are presented and discussed under the following heads: 


4.1. Social Economic factors

  4.2. Agricultural Production and Groundwater Irrigation in the   

         Selected Village.

  4.3. Groundwater Pollution in the Selected Village

                  4.4.  Relationship between Annual income, size of land, 


     size of Area cultivated, cost incurred for well and 


     expenses met for well.

                  4.5.  Relationship between size of area cultivated, Type of 


     Cropping Pattern, type of well constructed, Depth of             

                          the well.

                  4.6.  Relationship between water used for drinking ,  

                          Health hazards and respondents perception.

                  4.7.  The variance between the annual income of farmers  


     and yield of crops.

4.1 Social Economic factors


4.1.1 Age of the head of the family 



Age is one of the important socio-economic factor of the farmers. The total sample size obtained for the study comprise from different age groups. Therefore, the table 4.1.1 indicates the age of the selected farmers.

TABLE 4.1.1

AGE OF THE HEAD OF THE FAMILY

	Age group
	Number of farmers
	Percentage (%)

	Upto 35 yrs
	12
	17

	36-40
	6
	9

	41-45
	10
	14

	46-50
	4
	6

	51-55
	10
	14

	56-60
	5
	7

	Above 60
	23
	33

	Total
	70
	100



As seen in the table 4.1.1 it is found that the maximum of 33 percent of the farmers come under the age group of above 60 years, which shows that the village is based on agriculture for the past several decades. And minimum of 6 percent of the farmers come under the age group of 45-50 years. The reason behind this is people are also engaged in non- agricultural activities, due to insufficient income earned from agriculture.

4.1.2 Sex of the Farmers

Sex is another important factor in determining the Socio economic factors of the farmers. Table 4.1.2 indicates the details regarding the sex of the selected farmers.

TABLE 4.1.2

SEX OF THE SELECTED FARMERS

	Sex
	Number of Farmers
	Percentage (%)

	Male
	48
	69

	Female
	22
	31

	Total
	70
	100


The table 4.1.2 shows that 69 per cent of the selected farmers are male and the remaining 31 per cent of them were female. Hence both the sex of the people was engaged in agriculture.

4.1.3 Educational status of the selected farmers

Education is also an important factor determining the socio-economic status of the farmers. Table 4.1.3 indicates the details regarding the educational status of the selected farmers.

TABLE 4.1.3

EDUCATIONAL STATUS OF THE SELECTED FARMERS

	    Educational level
	Number of farmers
	Percentage (%)

	Primary
	28
	40

	Secondary
	6
	9

	Graduate
	3
	4

	Illiterate
	33
	47

	Total
	70
	100


The table 4.1.3 shows that 47 percent of the selected farmers are illiterate, and 40 per cent of the selected farmers have only primary education, and only 9 per cent of the farmers have secondary education and remaining 4 per cent only were graduates.

4.1.4 Annual Income per annum of the selected farmers

Annual income of the farmers is the most important economic factor. This is depicted in the following table.

TABLE 4.1.4

ANNUAL INCOME OF THE SELECTED FARMERS
	Annual Income
	No of family
	Percentage (%)

	Upto 25000
	45
	64

	25000-50000
	20
	29

	50000 & above
	5
	7

	Total
	70
	100



The table 4.1.4 observed that the annual income of the 64 per cent of the sample farmers is below Rs. 25000. And 29 percent of the sample farmers are having their family income between Rs.25000-50000, and the remaining 7 per cent of sample farmers having their family income between 50000-75000. Thus, we can assume that 80 per cent of the people have only low standard of living in Orathupalayam village due to failure in agricultural production.   

FIGURE – 4.1
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4.1.5 Relationship of Sex with Education, Age, & Annual 

         Income



The Chi-square test is used to examine the association of Sex with Education, Age and Annual income of the farmers.

Ho: There is no significant difference between the  



     Socio-Economic Factors.


 


Ha: The Variables differed  


TABLE 4.1.5

RELATIONSHIP OF SEX WITH EDUCATION, AGE, & ANNUAL INCOME
	S.No
	Variables
	Degrees of freedom
	Level of Significance
	Calculated Value
	Table Value
	Result

	1
	Education
	3
	5 Per cent
	7.303
	7.815
	Accepted

	2
	Age
	28
	5 Per cent
	29.592
	41.337
	Accepted

	3
	Annual Income
	2
	5 Per cent
	2.486
	5.991
	Accepted



Chi-square test is used at 5 percent significant level. If the calculated value of Chi-square ((2) is less than the table value .The Hypothesis is accepted. If the calculated value of Chi-square ((2) is greater than the table value .The Hypothesis is rejected.  The Table 4.1.5 depicts that Education, Age and Annual Income did not significantly differ from sex of the farmers. The Hypothesis is accepted at 5% level of significance.
4.2 Agricultural Production and Groundwater Irrigation in the 

           Selected Village
4.2.1  Size of land owned by the farmers in Orathupalayam  

          Village 


As the main factor for agriculture is land, the land Owned by the farmers in Orathupalayam is given in Table 4.2.1

TABLE 4.2.1

SIZE OF LAND OWNED BY FARMERS

	Size of land
	No of farmers
	Percentage (%)

	Less than 1 acre
	24
	34

	2-5 acres
	20
	29

	5 & above
	26
	37

	Total
	70
	100



The table 4.2.1 implies that 37 percent of the farmers owned 5 acres and above. And 34 percent of the farmers owned less than 1 acre of land, and remaining 29 per cent of farmers owned 2-5 acres of land.

4.2.2 Area of Cultivation by farmers


As the area of cultivation depends on the availability of groundwater. Groundwater is the only source influencing the agriculture in Orathupalayam Village. The area cultivated by farmers is depicted in the table 4.2.2.

TABLE 4.2.2

SIZE OF AREA CULTIVATED BY FARMERS

	Size of area cultivated
	No of farmers
	Percentage

	Less than 1 acre
	37
	53

	2-5 acres
	25
	36

	5 & above
	8
	11

	Total
	70
	100



The table 4.2.2 implies that 53 percent of the farmers has cultivated less than 1 acre of land. And 36 per cent of the farmers have cultivated 2-5 acres of land, and the remaining 11 per cent of the farmers have cultivated 5 acres and above. It implies that the groundwater is not suitable for agriculture, so the farmers have reduced their area of cultivation.

4.2.3 Types of Crops cultivated in Orathupalayam Village


The Cultivation of the different crops yield income to the farmers. The table 4.2.3 indicates the major crops cultivated in the Orathupalayam Village.
TABLE 4.2.3

MAJOR CROPS CULTIVATED

	Crops cultivated
	Number of farmers
	Percentage (%)

	Ragi
	0
	-

	Maize
	37
	53

	Jowar
	2
	3

	Coconut
	10
	14

	Maize & Coconut
	21
	30

	Total
	70
	100



The table 4.2.3 implies that a maximum of 53 percent of the farmers have cultivated Maize, 14 per cent of the farmers have cultivated Coconut, and 30 per cent of the farmers have cultivated both Maize and coconut, and a minimum of 3 percent of the farmers have cultivated jowar.

4.2.4 Type of Cropping Pattern


The farmers adopt cropping pattern with the availability of irrigation facilities. The table 4.2.4 indicates the cropping pattern adopted by the farmers in the Orathupalayam Village.  

TABLE 4.2.4

TYPE OF CROPPING PATTERN

	Cropping pattern
	No of Farmers
	Percentage

	Seasonal crops
	39
	56

	Annual Crops
	31
	44

	Total
	70
	100


 

The table 4.2.4 depicts that 56 percent of farmers have adopted seasonal crops for cultivation, while 44 percent of farmers have adopted annual crops for cultivation in Orathupalayam Village. 

4.2.5 Usage of well for irrigation Purpose


Groundwater is the main source of irrigation for Orathupalayam village. The usage of tube wells and bore wells by the selected farmers is depicted in the table 4.2.5

TABLE 4.2.5

USAGE OF WELLS BY THE SELECTED FARMERS
	Type of well
	Number of farmers
	Percentage (%)

	Tube well
	29
	41

	Bore well
	41
	59

	Total
	70
	100



The table 4.2.5 depicts that 59 per cent of the farmers use bore well for irrigation, and 41 per cent of the farmers use tube well for irrigation.

4.2.6 Level of Groundwater found in the land


As Groundwater is the only source of water for irrigation, level of groundwater in the land is important. The table 4.2.6 explains the level of groundwater found in the land of the Orathupalayam village.

TABLE 4.2.6

LEVEL OF GROUNDWATER FOUND IN THE LAND

	Groundwater level (feet)
	Number of farmers
	Percentage (%)

	Below 100 ft
	54
	77

	100-200 ft
	7
	10

	200-300 ft
	5
	7

	300 & above
	4
	6

	Total
	70
	100



The table 4.2.6 depicts that the maximum of 77 per cent of the well has the groundwater level of 100 ft, and 10 per cent of the well has groundwater level of 100-200 ft and 7per cent of the well has groundwater level of 200-300 ft. And a minimum of 6 per cent of well has groundwater level of 300ft and above.
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4.2.7 The cost incurred for well


 The cost incurred for the construction of well is a socio-economic factor of the farmers. The table 4.2.7 indicates the amount incurred for the farmers in digging of well.

TABLE 4.2.7

COST INCURRED FOR WELL

	Amount(Rs)
	Number of farmers
	Percentage (%)

	15000
	26
	37

	25000
	4
	6

	25000 & above
	40
	57

	Total
	70
	100



The table 4.2.7 implies that the cost incurred for 57 per cent of the farmers for digging the well is 25000 and above. And for 37 per cent of the farmers the cost incurred was less than 15000, and for remaining 6 per cent of the farmers the cost incurred was above 15000 and below 25000.

4.2.8 Expenses for construction of well  


An expense is a socio-economic factor of the farmers. The table 4.2.8 indicates the expenses of the farmers met by their own investment and loan borrowed.

TABLE 4.2.8

EXPENSES FOR CONSTRUCTION OF WELL

	Expenses met
	Number of farmers
	Percentage (%)

	Own Investment
	61
	87

	Loan borrowed
	9
	13

	Total
	70
	100



The table 4.2.8 depicts that 87 per cent of the farmers met their expenses by their own investment, while the remaining 13 per cent of the farmers alone met their expenses from the loan borrowed from banks and moneylenders.

4.3 Groundwater Pollution in the selected village

4.3.1 Problems faced due to groundwater pollution in Agriculture


There has been a heavy loss of production in Orathupalayam village due to groundwater pollution. The various problems in agriculture are indicated in the table 4.3.1.

TABLE 4.3.1

PROBLEMS FACED DUE TO GROUNDWATER POLLUTION IN AGRICULTURE

	Problems
	No of farmers
	Percentage

	Less yielding of crops
	28
	40

	Growth of coconut trees affected
	12
	17

	Crop disease have increased
	6
	9

	Quality less
	24
	34

	Total
	70
	100



The table 4.3.1 depicts that a maximum of 40 per cent of the crops have been less yielding, nearly 34 per cent of the crops have been quality less (eg: taste of the coconut trees), and 17 per cent of the coconut tress got affected, and a minimum of 9 per cent of the crops are affected by diseases. These problems have reduced the production level of the farmers.

4.3.2 Problems faced due to groundwater pollution in Health


As groundwater pollution exists in the Orathupalayam village. The problems faced due to groundwater pollution in health are indicated in the table 4.3.2.

TABLE 4.3.2

PROBLEMS FACED DUE TO GROUNDWATER POLLUTION IN

HEALTH

	Problems
	No of farmers
	Percentage

	Skin Diseases
	17
	24

	Asthma
	19
	27

	No diseases
	34
	49

	Total
	70
	100



The table implies that 24 per cent of the farmers suffered from skin diseases and 27 per cent of the farmers suffered from asthma, and the remaining 49 per cent of the farmers are free from diseases. It implies that groundwater pollution has been reduced when compared to last year.

4.3.3 Decrease in crop yielding due to pollution


The agriculture production has been decreased due to groundwater pollution for the last 5 years. The table 4.3.3 shows the decrease in agricultural production due to groundwater pollution.

TABLE 4.3.3

DECREASE IN CROP YIELDING DUE TO POLLUTION

	Size of Land
	No of farmers
	Percentage

	Less than 2 tonnes
	56
	80

	2-3 tonnes
	11
	16

	3 & above
	3
	4



The table 4.3.3 implies the decrease in crop yielding due to groundwater pollution. For about 80 per cent of the farmers the decrease in crop yielding is less than 2 tonnes, and for 16 percent of the farmers the decrease in crop yielding is between 2-3 tonnes and for 4 per cent of the farmers the decrease in crop yielding were 3 tonnes and above.

4.3.4 Purpose of Groundwater usage


Groundwater is the only source of water for Orathupalayam village. Groundwater can be used for various purposes. The table 4.3.4 indicates the various purposes of groundwater usage.

TABLE 4.3.4

PURPOSE OF GROUNDWATER USAGE IN

ORTHAPALAYAM VILLAGE
	Purpose
	Number of farmers
	Percentage (%)

	Agriculture
	70
	100

	Industry
	-
	-

	Domestic Usage
	43
	61

	Drinking Usage
	30
	43



The table 4.3.4 depicts that all the 100 per cent of the farmers use groundwater for agricultural purposes. At the same time only 61 per cent of the farmers are using groundwater for domestic purpose, and only 43 per cent of the farmers are using groundwater for drinking. This shows that groundwater is not suitable for drinking and domestic purposes in Orathupalayam village.

4.4 Relationship between Annual income, size of land, size of area cultivated, cost incurred for well and expenses met for well

4.4.1 Relationship between Annual Income and Size of land


To analyze this relationship between Annual income and size of land the Chi-square technique is used.  

TABLE 4.4.1

RELATIONSHIP BETWEEN ANNUAL INCOME AND SIZE OF LAND

	Annual income
	Size of land
	Total

	
	Less than 1 acre
	2-5 acres
	5 acres & above
	

	
	No
	%
	No
	%
	No
	%
	No
	%

	Below 25000
	18
	75
	18
	90
	9
	35
	45
	64

	25000-50000
	6
	25
	2
	10
	12
	46
	20
	29

	50000 & above
	-
	-
	-
	-
	5
	19
	5
	7

	Total
	24
	100
	20
	100
	26
	100
	70
	100



*  5 % level of significance


** 1% level of significance


NS: Non significance



Chi-square value ((2) = 19.842 


Degrees of freedom   = 4



Table value ((20.05)   = 9.488


Therefore the calculated value of Chi-square ((2) 19.842 is greater than the table value ((20.05) 9.488. Hence the Hypothesis is rejected and there is significant difference between the annual income and size of land at 5 % level of significance.
4.4.2 Relationship between annual income and size of area 

         Cultivated


To analyze this relationship between Annual income and size of area cultivated the Chi-square technique is used.    

              TABLE 4.4.2

RELATIONSHIP BETWEEN ANNUAL INCOME AND SIZE OF AREA CULTIVATED

	Annual Income
	Size Of Area Cultivated


	Total

	
	Less than 1 acre
	2-5 acres
	5 & above
	

	
	No
	%
	No
	%
	No
	%
	No
	%

	Below 25000
	28
	76
	16
	64
	1
	13
	45
	64

	25000-5000
	8
	22
	8
	32
	4
	50
	20
	29

	50000 & above
	1
	3
	1
	4
	3
	38
	5
	7

	Total
	37
	100
	25
	100
	8
	100
	70
	100


 
* 5 % level of significance


** 1% level of significance


NS: Non significance


 
Chi-square value ((2) = 17.787



Degrees of freedom   = 4



Table value ((20.05)   = 9.488


Therefore the calculated value of Chi-square ((2) 17.787 is greater than the table value ((20.05) 9.488. Hence the Hypothesis is rejected and there is significant difference between the annual income and size of area cultivated at 5 % level of significance.
4.4.3 Relationship between Annual income and Cost incurred for 


 Well

To analyze this relationship between Annual income and Cost incurred for well the Chi-square technique is used.  
TABLE 4.4.3

RELATIONSHIP BETWEEN ANNUAL INCOME AND COST INCURRED FOR WELL

	Annual Income
	Cost incurred for well


	Total

	
	15000
	25000
	25000

& above
	

	
	No
	%
	No
	%
	No
	%
	No
	%

	Below 25000
	33
	67
	2
	50
	10
	59
	45
	64

	25000-50000
	13
	27
	1
	25
	6
	35
	20
	29

	50000 & above
	3
	6
	1
	25
	1
	6
	5
	7

	Total
	49
	100
	4
	100
	17
	100
	70
	100



* 5 % level of significance


** 1% level of significance

                    NS: Non significance

 

Chi-square value ((2) = 2.530**



Degrees of freedom   = 4



Table value ((20.05)   = 9.488


Therefore the calculated value of Chi-square ((2) 2.530 is less than the table value ((20.05) 9.488. Hence the Hypothesis that there is no association between Annual income and Cost incurred for well and is accepted at 5 % level of significance.
4.4.4 Relationship between Annual Income and Expenses met 

          for well


To analyze this relationship between Annual income and Expenses met for well the Chi-square technique is used.  

TABLE 4.4.4

RELATIONSHIP BETWEEN ANNUAL INCOME AND EXPENSES MET FOR WELL

	Annual income
	Expenses met for well through
	Total

	
	Own investment
	Loan borrowed
	

	
	No
	%
	No
	%
	No
	%

	Below 25000
	42
	69
	3


	33
	45
	64

	25000-50000
	14
	23
	6
	67
	20
	29

	50000 & above
	5
	8
	-
	-
	5
	7

	Total
	61
	100
	9
	100
	70
	100



* 5 % level of significance


**1% level of significance

                      NS: Non significance



Chi-square value ((2) = 7.523



Degrees of freedom   = 2



Table value ((20.05)   = 5.99


Therefore the calculated value of Chi-square ((2) 7.523 is greater than the table value ((20.05) 5.99. Hence the Hypothesis is rejected and there is significant difference between the annual income and expenses met for well   at 5 % level of significance.
4.5 Relationship between size of area cultivated, Type Of Cropping   

          Pattern, type of well constructed, Depth of the well.

4.5.1 Relationship between Size of area cultivated and Type of  

        Cropping Pattern


To analyze this relationship between Size of area cultivated and Type of Cropping Pattern the Chi-square technique is used.  

TABLE 4.5.1

RELATIONSHIP BETWEEN SIZE OF AREA CULTIVATED AND TYPE OF CROPPING PATTERN
	Size of area cultivated
	Type of Cropping Pattern


	Total

	
	Seasonal Crops
	Annual Crops
	

	
	No
	%
	No
	%
	No
	%

	Less than 1 acre
	29
	74
	8
	26
	37
	53

	2-5 acres
	9
	23
	16
	52
	25
	36

	5 & above
	1
	3
	7
	23
	8
	11

	Total
	39
	100
	31
	100
	70
	100



* 5 % level of significance


** 1% level of significance

                    NS: Non significance



Chi-square value ((2) = 17.696



Degrees of freedom   = 2



Table value ((20.05)   = 5.99


Therefore the calculated value of Chi-square ((2) 17.696 is greater than the table value ((20.05) 5.99. Hence the Hypothesis is rejected and there is significant difference Size of area cultivated and Type of Cropping Pattern at 5 % level of significance.
4.5.2. Relationship between size of area cultivated and type of 

           well constructed
To analyze this relationship between size of area cultivated and type of well constructed the Chi-square technique is used.  

TABLE 4.5.2

RELATIONSHIP BETWEEN SIZE OF AREA CULTIVATED AND TYPE OF WELL CONSTRUCTED

	Size of area cultivated
	Type of well constructed
	Total

	
	Tube well
	Bore well
	

	
	No
	%
	No
	%
	No
	%

	Less than 1 acre
	17
	59
	20
	49
	37
	53

	2-5 acres
	11
	38
	14
	34
	25
	36

	5 & above
	1
	3
	7
	17
	8
	11

	Total
	29
	100
	41
	100
	70
	100



* 5 % level of significance


**1% level of significance


NS: Non significance




Chi-square value ((2) = 3.138*



Degrees of freedom   = 2



Table value ((20.05)   = 5.99


Therefore the calculated value of Chi-square ((2) 3.138 is less than the table value ((20.05) 5.99. Hence the Hypothesis that there is no significant difference between the size of area cultivated and type of well constructed and is accepted at 5 % level of significance.

4.5.3 Relationship between size of area cultivated and Depth of the well

To analyze this relationship between size of area cultivated and Depth of the well the Chi-square technique is used.  

TABLE- 4.5.3

RELATIONSHIP BETWEEN SIZE OF AREA CULTIVATED AND DEPTH OF THE WELL
	Size of area cultivated
	Depth of bore well
	Total

	
	Below 100ft
	100-250 ft
	250-500ft
	500ft &above
	

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Less than 1 acre
	23
	59
	5
	36
	7
	50
	2
	67
	37
	53

	2-5 acres
	14
	36
	6
	43
	4
	29
	1
	33
	25
	36

	5 & above
	2
	5
	3
	21
	3
	21
	-
	-
	8
	11

	Total
	39
	100
	14
	100
	14
	100
	3
	100
	70
	100


 

* 5 % level of significance


**1% level of significance


 NS: Non significance



Chi-square value ((2) = 5.737**



Degrees of freedom   = 6



Table value ((20.01)   = 10.6


Therefore the calculated value of Chi-square ((2) 5.737 is less than the table value ((20.01) 10.6. Hence the Hypothesis that there is no association between size of area cultivated and Depth of the well and is accepted at 1% level of significance.

4.6 Relationship between water used for drinking, Health hazards and Respondents perception.  
4.6.1 Relationship between water used for drinking and Health hazards


To analyze this relationship between water used for drinking and Health hazards the Chi-square technique is used.  
TABLE 4.6.1

RELATIONSHIP BETWEEN WATER USED FOR DRINKING AND HEALTH HAZARDS

	Water used for drinking
	Causes of   sickness
	Total

	
	No diseases
	Skin diseases
	Asthma
	

	
	No
	%
	No
	%
	No
	%
	No
	%

	Drinking
	3
	9
	12
	71
	16
	84
	31
	44

	Not drinking
	31
	91
	5
	29
	3
	16
	39
	56

	Total
	34
	100
	17
	100
	19
	100
	70
	100



* 5 % level of significance


**1% level of significance

 
    NS: Non significance



Chi-square value ((2) = 34.371



Degrees of freedom   = 2



Table value ((20.05)   = 5.99 


Therefore the calculated value of Chi-square ((2) 34.371 is greater than the table value ((20.05) 5.99. Hence the Hypothesis is rejected and there is significant difference between water used for drinking and Problems of sickness at 5 % level of significance.
4.6.2 Respondents perception about Orathupalayam  Village

          
Respondents Perception about groundwater pollution and environment degradation in Orathupalayam village is depicted in the table 4.6.2. The table explains whether there is adequate water supply, changes in cropping pattern, existence of groundwater pollution, change in water colour, water used for drinking, cost incurred for pollution, cost incurred for sickness, and animals get affected. 

TABLE 4.6.2

RESPONDENTS PERCEPTION ABOUT ORATHUPALAYAM VILLAGE


     (in Percentage)

	S.No
S.no
	Particulars
	Yes
	No

	1
	Water available in adequate
	14
	86

	2
	Cropping pattern changed
	00
	100

	3
	Prevalence of Groundwater pollution
	100
	00

	4
	Change in Water Colour
	67
	33

	5
	Water used for drinking
	56
	44

	6
	Cost incurred for pollution
	47
	53

	7
	Cost incurred for pollution
	43
	57

	8
	Animals get affected
	81
	19



The table 4.6.2 implies the respondent’s perception about Orathupalayam Village in an unsophisticated manner. Water is adequate in supply for 86 % of the farmers, and inadequate for 14 per cent of the farmers. The farmers have not changed the cropping pattern for last few years. Throughout the Orathupalayam village the groundwater is polluted. It shows that there is no paucity of water in the village, but the groundwater is unfit for agriculture, consumption, and drinking purposes. In about 67 per cent of the wells, the colour of water is changed, and in remaining 33 per cent of the wells the colour is unchanged. About 34 per cent of the people use this water for drinking and remaining 66 per cent of the people do not drink this water. About 47 per cent of the farmers have spent on various problems of pollution, and remaining 53 per cent of the farmers have not spent on the problems of pollution. About 43 percent of the farmers have spent on sickness caused due to groundwater pollution, and remaining 57 per cent of the farmers have not spent for sickness. Animals drink this polluted water and nearly 81 per cent of the animals get affected, by infertility and remaining 19 per cent of the animals has been not affected.

4.7 The variance between the annual income of farmers and yield of crops

4.7.1 The variance between the annual income of farmers and   

          yield of crops.

 
To analyze the variance between the Annual income of the farmers and the yield of crops the variance F-test or Analysis of variance (ANOVA) technique is used.  

TABLE 4.7.1

THE VARIANCE BETWEEN THE ANNUAL INCOME OF FARMERS AND YIELD OF CROPS

	Yield of crops
	No of Farmers
	Annual Income

        Mean
	Annual Income

Standard deviation

	Below 25000
	53
	5139.052
	1225.1049

	25000-50000
	10
	18183.33
	4267.451

	Above 50000
	7
	15642.86
	5251.2622

	Total
	70
	12988.41
	3581.2727


ANALYSIS OF VARIANCE (ANOVA)

	Source of variation
	Degrees of freedom
	Sum of Squares
	Mean Square
	F - ratio
	Significance

	Between Groups
	23
	7501625113.553
	326157613.633
	2.458
	**

	Within Groups
	46
	6103526886.447
	132685367.097
	
	

	Total
	69
	13605152000.000
	
	
	



*    Significant at 5% level


** Significant at 1 % level


 NS: Non significance

The calculated value of F test is 2.458, which is greater than the table value (F0.01) 2.237. Hence the ANOVA showed that the hypothesis that there is no variance between annual income and yield of crops. It is accepted at 1% level of significance. It rejected that there is a direct relationship between these two variables.

         CHAPTER - 5

SUMMARY AND CONCLUSION
Water being one of the most essentials for mankind’s                             day–today living, it is important that the society should know how to manage its water resources and how to share it equitably. Water is required for agricultural production, for drinking purposes by human beings and animals, for municipal and commercial uses. Water is an essential input for all industries. Energy and navigation development also require water. Against total precipitation of 4000 billion cubic metres (bcm) per year, the country’s annual internal renewable water resources are estimated at 1953 bcm out of which utilizable water resources are taken as 1086 BCM and 396 bcm, respectively. Water requirement is closely related to population, demand for food, production of non-food agricultural and industrial items, production of energy and for improvement in the quality of life and preserving ecology of the nation.

Groundwater is one of the major sources of water for agriculture and non-agricultural uses in India. In growing population, intensification of agricultural production, industrial development and urbanization have severe pressure on groundwater source. This hasted to over exploitation of groundwater in many pockets in the country/state causing unfavourable environmental consequences.

Groundwater pollution is mainly due to the process of industrialization and urbanization that has developed since after World War II without any care for environmental consequences. The continuous exploitation of aquifers also has contributed to the qualitative worsening of groundwater’s quality. 

Environmental degradation is a form of environmental change which leads to lower level of production, degradation of agricultural land, shortage of fuel, wood and fodder, threats to flora, fauna and biological diversity, change in micro environment. Environmental degradation in rural areas is as serious as urban area. It is a problem at global level. But may be solved locally very effectively. The local people are responsible for its degradation and hence their roles will be more effective in order to eliminate the problems.

Hence an attempt was made to analyze the “Groundwater pollution and Environmental degradation of Orathupalayam village in Erode District” with the following objectives

1. to study groundwater pollution in India.

2. to study the groundwater capacity in Erode district.

3. to study the socio-economic status of the selected farmers.

4. to analyse the environmental degradation due to effluent water in selected village.

5. to ascertain the problems and prospects of groundwater pollution.

6. to study the suggestions from suitable policy measures based on the groundwater pollution.


Data for the study were collected under the two – fold method, Primary and Secondary data. The required information pertaining to the study was complied by administering an interview schedule to the farmers of Orathupalayam village, Perundurai block, and Erode district. The interview schedule was first pre-tested to check for clarity and specificity and the necessary modifications were made on the basis of the experience gained during pre-testing. The secondary data is collected from Erode district Profile. The data collected relate to the period Dec 2005-Jan 2006.The interview schedule used in the study is given in Annexure-1. The study implies the problems faced by farmers due to groundwater pollution.

The findings of the study as follows:


4.1 Socio – economic factors:

· The maximum of 33 percent of the farmers come under the age group of above 60 years, which noticed that the village is based on agriculture for the past several decades. And minimum of 6 percent of the farmers come under the age group of 45-50 years. The reason behind this is people are also engaged in non- agricultural activities, due to insufficient income earned from agriculture.

· The maximum of 69 per cent of the selected farmers were male and the remaining 31 per cent of them were female. Hence both the sex of the people were engaged in agriculture.

· The maximum of 47 percent of the selected farmers were illiterate, and 40 per cent of the selected farmers had only primary education, and only 9 per cent of the farmers had secondary education and remaining 4 per cent only were graduates.

· The annual income of the 64 per cent of the sample farmers is below Rs. 25000. And 29 percent of the sample farmers are having their Annual income between Rs.25000-50000, and the remaining 7 per cent of sample farmers having their Annual income between 50000-75000. Thus, we can assume that 80 per cent of the people have low standard of living in Orathupalayam village due to failure in agricultural production.
· Chi-square test is used to know the relationship between the variables. Here Education, Age and Annual Income did not significantly differ from sex of the farmers. The Hypothesis is accepted at 5% level of significance.
4.3 Agricultural Production and Groundwater Irrigation in   

           selected village

· The maximum of 37 percent of the farmers owned 5 acres of land and above. And 34 percent of the farmers owned less than 1 acre of land, and remaining 29 per cent of farmers owned 2-5 acres of land.

· A maximum of 53 percent of the farmers has cultivated less than 1 acre of land. And 36 per cent of the farmers have cultivated 2-5 acres of land, and the remaining 11 per cent of the farmers have cultivated 5 acres and above. It implies that as the groundwater is unfit for agriculture, the farmers have reduced their area of cultivation.

· The maximum of 53 percent of the farmers have cultivated Maize, 14 per cent of the farmers have cultivated Coconut, and 30 per cent of the farmers have cultivated both Maize and coconut, and a minimum of 3 percent of the farmers have cultivated Jowar.

· The maximum of 56 percent of farmers have adopted seasonal crops for cultivation, while 44 percent of farmers have adopted annual crops for cultivation in Orathupalayam Village. 

· A maximum of 59 per cent of the farmers use bore well for irrigation, and 41 per cent of the farmers use tube well for irrigation.

· The maximum of 77 per cent of the well has the groundwater level of 100 ft, and 10 per cent of the well has groundwater level of 100-200 ft and 7per cent of the well has groundwater level of 200-300 ft. And a minimum of 6 per cent of well has groundwater level of 300ft and above.

· The cost incurred for 57 per cent of the farmers for digging of well is 25000 and above. And for 37 per cent of the farmers the cost incurred was less than 15000, and for remaining 6 per cent of the farmers the cost incurred were above 15000 and below 25000.

· The maximum of 87 per cent of the farmers met their expenses by their own investment, while the remaining 13 per cent of the farmers alone met their expenses from loan borrowed from banks and moneylenders.

4.3 Groundwater Pollution in the selected village

· A maximum of 40 per cent of the crops have been less yielding, nearly 34 per cent of the crops have been quality less (eg: taste of the coconut trees), and 17 per cent of the coconut tress got affected, and a minimum of 9 per cent of the crops are affected by diseases. These problems have reduced the production level of the farmers.

· A majority of 24 per cent of the farmers suffered from skin diseases and 27 per cent of the farmers suffered from asthma, and the remaining 49 per cent of the farmers are free from diseases. It implies that groundwater pollution has been reduced when compared to last year.

·   The decrease in crop yielding is due to groundwater pollution. For about 80 per cent of the farmers the decrease in crop yielding is less than 2 tonnes, and for 16 percent of the farmers the decrease in crop yielding is between 2-3 tonnes and for 4 per cent of the farmers the decrease in crop yielding were 3 tonnes and above.

· 100 per cent of the farmers use groundwater for agriculture purposes. At the same time only 61 per cent of the farmers are using groundwater for domestic purpose, and only 43 per cent of the farmers are using groundwater for drinking. This shows that groundwater is unfit for drinking and domestic purposes in Orathupalayam village.

4.4 Relationship between Annual income, size of land, size of area cultivated, cost incurred for well and expenses met for well

· The calculated value of Chi-square ((2) 19.842 is greater than the table value ((20.05) 9.488. Hence the Hypothesis is rejected and there is significant difference between the annual income and size of land at 5 % level of significance.

· The calculated value of Chi-square ((2) 17.787 is greater than the table value ((20.05) 9.488. Hence the Hypothesis is rejected and there is significant difference between the annual income and size of area cultivated at 5 % level of significance.

· The calculated value of Chi-square ((2) 2.530 is less than the table value ((20.05) 9.488. Hence the Hypothesis that there is no association between Annual income and Cost incurred for well and is accepted at 5 % level of significance.

· The calculated value of Chi-square ((2) 7.523 is greater than the table value ((20.05) 5.99. Hence the Hypothesis is rejected and there is significant difference between the annual income and expenses met for well   at 5 % level of significance.

4.4 Relationship between size of area cultivated, Type Of Cropping      

           Pattern, type of well constructed, Depth of the well.

· The calculated value of Chi-square ((2) 17.696 is greater than the table value ((20.05) 5.99. Hence the Hypothesis is rejected and there is significant difference between Size of area cultivated and Type of Cropping Pattern at 5 % level of significance

· The calculated value of Chi-square ((2) 3.138 is less than the table value ((20.05) 5.99. Hence the Hypothesis that there is no significant difference between the size of area cultivated and type of well constructed is accepted at 5 % level of significance.

· The calculated value of Chi-square ((2) 5.737 is less than the table value ((20.01) 10.6. Hence the Hypothesis that there is no association between size of area cultivated and Depth of the well and is accepted at 1% level of significance. 

4.8 Relationship between water used for drinking, Health hazards     

      and Respondents perception.  

· The calculated value of Chi-square ((2) 34.371 is greater than the table value ((20.05) 5.99. Hence the Hypothesis is rejected and there is significant difference between water used for drinking and Problems of sickness at 5 % level of significance.

· The respondent’s perception about Orathupalayam Village is given in an unsophisticated manner. Water is adequate in supply for 86 % of the farmers, and inadequate for 14 per cent of the farmers. The farmers have not changed the cropping pattern for last few years. Throughout the Orathupalayam village the groundwater is polluted. It shows that there is no paucity of water in the village, but the groundwater is unfit for agriculture, consumption, and drinking purposes. In about 67 per cent of the wells, the colour of water is changed, and in remaining 33 per cent of the wells the colour is unchanged. About 34 per cent of the people use this water for drinking and remaining 66 per cent of the people do not drink this water. About 47 per cent of the farmers have spent on various problems of pollution, and remaining 53 per cent of the farmers have not spent on the problems of pollution. About 43 percent of the farmers have spent on sickness caused due to groundwater pollution, and remaining 57 per cent of the farmers have not spent for sickness. Animals drink this polluted water and nearly 81 per cent of the animals get affected, by infertility and remaining 19 per cent of the animals has been not affected.

4.9 The variance between the annual income of farmers and 

          yield of crops

· The calculated value of F test is 2.458, which is greater than the table value (F0.01) 2.237. Hence the ANOVA showed that the hypothesis that there is no variance between annual income and yield of crops. It is accepted at 1% level of significance. It rejected that there is a direct relationship between these two variables.

Conclusion


The findings of the study implies that the Orathupalayam dam which overflowed with textile effluents discharged by 700 – odd processing houses in Tirupur, was the major reason for groundwater pollution. Thousands of acres of fertile lands and wells on the downstream of the dam have been affected due to the storage of effluents. The farmers have incurred a heavy production loss from the lands. The water from the reservoir has been released completely. Now the dam is having no such contaminated water, but only the sediments are deposited in the reservoir. The quality of groundwater in Orathupalayam village had improved due to rain. The sediments should be removed earlier and continuous flow of pure water in the river for years could improve the environment on riverbed and also increase the agricultural production and improve the socio – economic status of the farmers. 

The problems  are as follows: 

· Indiscriminate exploitation of ground water and proliferation of wells have led to an imbalance between the rate of drawled and the rate of recharge of ground water which need to be set right.

· The share of Tamil Nadu in the total surface water availability works out to only 1.9 percent only.

· Salinity and alkalinity of land have threatened sustained agricultural productivity and production

· In the textile producing centers Coimbatore and Tirupur,the effluent water is having a TDS of about 4000 – 12000 ppm which is very high and hence destroys the land and contaminates the groundwater. 

· Application of fertilizers, pesticides and insecticides in large quantities than required doses, leaches into the soil and pollutes the groundwater.

· To feed the growing population, irrigation facility has been increased, by providing many wells and pumping the water indiscriminately has resulted in lowering the groundwater table.

· Environmental damage can undermine future productivity. Soils that are degraded, aquifers that are depleted and ecosystems that are destroyed in the name of raising income today can jeopardize the prospects of earning income tomorrow.

· There is a severe harming of biodiversity and genetic resources

The recommendations are as follows:

· To check the uncontrolled exploitation of renewable but exhaustible groundwater resources by submersible technology.

· Groundwater resources should be used in conjunction with surface water so that over exploitation of groundwater resource is minimized.

· Effective groundwater legislation should be introduced to control the over exploitation of common pool resources.

· To minimize the wastage of water, sprinkler/drip irrigation system should be used extensively.

· The sewage treatment in cities / municipalities / villages, government has to install underground pipes to collect the wastewater / sewage water and treatment plants to reclaim the sewage water.

· Reducing the usage of fertilizer / pesticide application will control the groundwater contamination.

· If the reclamation procedures / methods are followed, enormous quantity of water can be reclaimed for the use of irrigation and municipal water supply.

SUGGESTIONS:

· Setting up adequate ground water organizations in the states to take various measures to reduce groundwater pollution.

· Technical and financial support to the village panchayats.

· The effluent discharge by the industries in the rivers or streams should be ceased.

· Encouraging Non Government Organizations(NGOs).

·   Government of India and International agencies should pay more attention and sanction substantial amount for controlling pollution.   
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· ANNEXURE -1

· QUESTIONNAIRE TO ELICIT INFORMATION ON GROUNDWATER POLLUTION AND ENVIRONMENTAL DEGRADATION OF ORATHUPALAYAM VILLAGE IN ERODE DISTRICT

· 1. Name 

:




 

· 2. Address

:
 


                   

· 3. Age 

:                            

· 4. Sex     




:  Male  /   Female 

· 5. Education                               

:  Illiterate         Primary             

·                                                     
   Secondary          Graduate

· 6.Annual Income

:   ………………………..

· 7.Type of land

:  Wet
/  Dry





· 8. Type of Soil

          

          :  Dark  /  Grey  /   Red  


· 9.Size of land (in acres)
      

          :  Less than 1 acre 

·                                              
             2-5 acres 

·              5 & above   


· 
· 10. Size of area cultivated    

:  Less than 1 acre 

·              2-5 acres 

·              5 & above   


· 11. Major Crops cultivated  


:  Ragi          Maize         Jowar            

·                                                                 Coconut         Any other, specify 12.Yeild of crops per year  (in Rs)
:  ………………………


· 13. Types of cropping pattern 

:  Seasonal crops /Annual crops               (i)  If Seasonal crops 
:  4 Months          6 Months          

· 

             9 Months
  


· 14. Have you changed your cropping pattern in the last 5 years?   

·  
Yes/no

·       (i) If yes,   --------------------- years back

· 15. Is water available in adequate ?
:   Yes / No


· 16. Types of irrigation            

:  Canal Irrigation


·                                                                  Rain Water 

·                                                                  Ground water   

·        If Ground water,

·           Type of well constructed           :   Tube Well  


·                                                                  Bore well  

·                                                                  Dug cum bore 

·                                                                  Others 

· 17. Depth of Bore well                        : 100 ft            250 ft          500 ft                        

· 

            500&above

·       (i) Size of the bore                         : 3 inches           3-5 inches         

·  
            5 & above


· 
· 18.  Water found on                             : 100 ft          100-200 ft         

· 
           200-300 ft            300& above                                                                                                                          

· 19. Source of power used for Irrigation   : Diesel / Electricity / Others 

· (i)Cost incurred if operated in Diesel          :                       

· (ii)Cost incurred if operated in electricity   :   

· 20. Cost incurred for well                    : 15000        25000        25000 & 

· 

       above 

· 21. Expenses met by                            : Own Investment        

· 


  Loan borrowed 


· 22. Pervalence of Groundwater Pollution  : Yes/No                

· 
· 23. Existence of pollution (in yrs)       :  Less than 1 year 

·                                                                 1-3 years 

·                                                                 3years & above


· 24. Is there any change in colour         :   Yes / No 

· (i)If yes, specify the colour             :   ……………………..

· 25. Is Groundwater used for consumption purposes :   Yes/ No  

· 26. Groundwater used for drinking      :   Yes / No

·               (i) If No, specify the reason   :  Salty        bitter       any other,             

· 
Specify

· 27. Reasons for Water pollution          :  Disposable waste

·                                                                  Industrial waste

·                                                                  Contaminated water

·                                                                  Polluted Water from Dam

·                                                                  Any other, specify 


· 28. Problems faced due to ground water pollution in Agriculture: 

· 

  Less yielding of crops

·                                                                Growth of coconut trees affected

·                                                                Crop diseases increased

· 
  Quality less 
  


· 29. The average decrease in crop yielding due to pollution by:

·   


  Less than 1 tonnes

·                                                                 2-3 tonnes


·                                                                 3 & above 


· 30. Cost incurred for Pollution            :  Yes / No

· 31. Problems faced due to groundwater pollution in health  :                                     

    Increase in skin diseases

·                                                                   Asthma Problem

·  
    Any other, specify

· 32. If any Cost incurred for sickness   : Yes / No

· 33. Does animals get affected              : Yes / No

·        (i) If yes, Specify                          :  Infertility          Mortality 

· 34. Measures taken by                         :  Individuals        Government         

· 

             Non-government

·        (i) If Governmental Measures, the measures taken are:         

·  

  Waste water flowing is ceased 

·                                                                 Provided funds for compensation 

·                                                                 Any other, specify
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