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ABSTRACT

The quality of drinking water has always been a low priority issue for the rural community in devel oping countries
like India. The poor attention accorded by the government as well as consumers towards the quality of drinking
water leads to major health problems for humanity. To overcome this problem it is necessary to monitor and
evaluate the quality of drinking water in rural areas on a regular basis and make the community aware of its
conseguences. This paper presents the ground realities of some important physical, chemical and biological quality
parameters of 1728 drinking water samples drawn from both private and community water supplies from 216
villages of Ahmednagar district, Maharashtra, India through a cross sectional study during 2012. The selective
water quality parameters which affect the health of the humanbeing were evaluated like Temperature, pH, Turbidity,
Hardness, Iron, Fluoride, Nitrate, Chloride and Bacteria. The results indicate that a total of 41% water samples
were unfit for consumption for varied reasons from the study area. Hardness was the major problem followed by
chloride, bacteria and turbidity in the drinking water, which may lead to various health problems.
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INTRODUCTION

Access to adequate quantity of potable drinkingewas universally recognized as a basic human reetl a
fundamental right of every citizen. Over the yedris an accepted fact that the supply of wholesaimnking water
has become an unsolved challenge, especially inutia¢ areas. Millions of people in the developimgrld do not

have ready access to adequate and safe supplytef{dlaThe contaminated drinking water results in thodsaof

deaths every day, mostly children below five yeardeveloping countries [2]. In addition, diseasassed through
consumption of contaminated water and poor hygigraetices are the leading cause of death amongrehil
worldwide after respiratory diseases [3].

More than half of the world's population lives iiflages and most of them without access to safekirg watef4].
Quality of drinking water in rural parts of deveiog countries is still a neglected area. Injudisioidiscriminate
and extensive use of chemical fertilizers and pielts in agriculture has led to chemical pollutadrground as well
as surface water. Besides, in most of the areamesiic sewage as well as improper solid waste tegbuhto
biological pollution of water sources. In Unitedatats, contaminated, ground water is most commaeppnted
source of water-borne diseases with 64 % of thekag water outbreak between 1989 and 2002 [5].

The current study was carried out in Ahmednagaridisof Maharashtra state in India, which is gegically
located on 199N to 75.8 E and having population 40,40,642 as per 2001 cefghss.district experiences very
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unbalanced climatic conditions. The temperaturdéegabetween 19°€ to 36.8C during December and May
respectively. Ground water is the major sourcerofkihg water in rural part of the district for anod 80 % of
people, which is being used through hand pumps,veeits etc. In present investigation an attempt wesle to
asses the physical, chemical and biological qualftgrinking water in the rural areas of Ahmednadatrict,
Maharashtra, India.

EXPERIMENTAL SECTION

A cross-sectional study was carried out in 216 tenvillages of Ahmednagar district in Maharashti@tes India
during a period of six months from October 2013vtarch 2014. These villages were covered under alttMu
sectoral Approach Model for Sustainable Health Bedelopment” project initially funded by Swedistidmational
Development Cooperation Agency (Sida), New Delhdid (2006-10) and later on by Pravara Institutdetlical
Sciences-Deemed University, Loni, Dist. Ahmednagiiaharashtra, India. A stratified random sampling
methodology was applied to collect the water samfstem each village. All the water supply sourcéthe villages
were initially stratified into two - community angtivate The community water supply sources includes lakes,
hand pumps, canal, dug well and bore wells ownedragnpanchyat of the villages, however private watgply
sources includes bore wells and dug wells owneéhbividuals As many as 8 water samples were salefttan
each village (4 from each water source), makingttiha sample size to 1728 from 216 villages, by ldiboratory
technician of the Mobile Medical Van during NovemB613 to January 2014. All the collected water glasiwere
analyzed qualitatively for Physical (Temperaturarbidity, pH), Chemical (Hardness, Chloride, Flaexi Nitrate,
Iron) and Biological (Bacteria) parameters in thbdratory. Temperature was recorded with digitatrameter
immediatly aftar sample collection. Other paraneteere analysed using Water Testing Field Kit twed by
All India Institute of Hygiene and Public HealthalCutta in collabration with UNICEF [6].

RESULTSAND DISCUSSION

In rural part of India, the drinking water soureeg. open wells, tanks and lakes are always founpdatected and
uncovered, which increases the chances of physicabmination of water. From table 1, it is obsdrtteat, around
2.08% samples were turbid, perhaps contaminatedodoee of the sources like soil particles, plaaies, etc. This
led to deterioration of quality of water as well disturbed the aesthetic beauty of water. Manralet.reported
association between turbidity in drinking water gagtrointestinal iliness [7]. pH was recordedriouad 0.29 % of
water samples from the western hilly region of Afenednagar district.

Table1: Physical Indicatorsof Water Pollution (N = 1728)

SN. Parameter Fit for Consumption | % | Unfit for Consumption | (%)
Temperatur 172¢ 10C 00 00

2 | Turbidity (> 10 NTU 1692 97.92 36 2.08

3 pH(6.5-8.5) 1723 99.71 5 0.29

Hardness was the major problem observed in th&idgnvater samples collected in the study areachvhccounts
to 28.07% of the total samples (Table 2). This wes major chemical pollutant found in the drinkingter in
present study. The health risk associated withhéelness in drinking water includes cardiovascdiaeases.
Magnesium which is contributing to the hardnesariselement which is most responsible for associdiigtween
cardiovascular mortality8]. Nerbrand et. al., reported that calcium cohtenwater could be a factor in the
complexity of relationship and importance of cawdiscular risk factors; he also noticed positiveraation
between the calcium content in household watersgatblic blood pressuf8].

Table 2: Chemical Indicatorsof Water Pollution ( N=1728)

SNN. | Parameter | Fit for Consumption| % | Unfit for Consumption | (%)

Hardness 1243 71.93 485 28.07
2 | Chloride 1667 96.47 61 3.52
3 | Fluoride 1715 99.25 13 0.75
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SNN. | Parameter | Fit for Consumption| % | Unfit for Consumption | (%)
Nitrate 1715 99.25 13 0.75
5 Iron 1702 98.50 26 1.50

Chloride contamination attributed to 3.52% of tatater samples in the study area, which lead tdriess to some
extent and disturbs the taste of water. Fluoridel&in water which is one of the major sourcesdental health
problems were found more than the acceptable limitaround 0.75 % samples. Excessive fluoride cunieas
noticed in the water samples drawn from the hilgion of the western Ahmednagar. Wang et. al. tedathat
exposure to fluoride in drinking water is associatétth neurotoxic effects in children [10]. Nitratehich is a form
of nitrogen, was found in 0.75 % samples. Thisatétroccurs naturally in soil containing nitrogexiffg bacteria,
decaying plants, septic system effluents, animalures and use of nitrogenous fertilizers in agtirel and people
who get water from shallow wells in area with desnsoils and high nitrogen inputs (e.g. close pnityi to
agricultural areas) have an increased risk of exgo$o nitrate rich ground watgt1]. Principal concern about
nitrogen in ground water is that nearly all ofstultimately oxidized to nitrate, which is a cauagént of infantile
Methamoglobinemifl2]. The Iron content exceeded its permissibléttirim around 1.50% of water samples of the
study area, which can be a corrosive agent formgateply pipes. The Iron in water can result in ptasting and
stains on clothes. When considering chemical gualitwater it is always observed that, long-ternp@sure of
these pollutants to an individual always results serious damage to health.

The biological quality of water is always importdot human health because it is a factor which result in the
sudden collapse of health. Identification and aswest of health risks associated with drinking wagty heavily
on bacteriological analysis of water.

Table 3: Biological Indicatorsof Water Pollution ( N=1728)

i
‘S.N. Parameter | Fit for Consumption | % | Unfit for Consumption (%)
1 Bacteria 1668 96.53 60 3.47

It is reported that, 3.47 % (Table 3) water samplese found contaminated with either one of theldgjwal
pollutant. This can result in various diseases Disentery, Cholera and Typhoid.

CONCLUSION

It is concluded that around 41% of water samplemfthe study area were unfit for consumption andevegther
contaminated with one of the physical, chemical bintbgical pollutants. The findings of the studwade it clear
that hardness is the major problem in drinking wéddowed by chloride, microbial contamination ahdbidity.
Fluoride, iron and nitrate were also contributioghie pollution of drinking water which can leadnbwiltiple health
risk in the study area. The disinfection of comnymiater supply along-with some treatment procedonemove
chemical pollutants in rural area needs to be iwguloto ensure the supply of wholesome water tol rura
community.
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