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ABSTRACT

The study concerned with ground water quality in villages of Narkhed and Warud Tehsils in Vidarbha region,
Maharashtra (India). Five villages were selected for study namely Jamathi, Ganeshpur, Ekkalvihir, Urad and Pusla.
Ground water samples were collected in February 2015 from bore wells of sampling sites. These samples were
tested for Physico-chemical properties such as pH, Alkalinity, EC, TDS, Ca®", Mg®*, CI-, Silica, PO,*", S0,*~, DO,
COD, Hardness and Turbidity as per standard methods. The results are compared with standards of World Health
Organization (WHO), United States Public Health (USPH) and Indian Council of Medical Research (ICMR). The
study showed that some water quality parameters do not meet the drinking water quality standards and water is
unfit for drinking purpose.
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INTRODUCTION

Studies of groundwater chemical composition leaidniaroved understanding of hydrochemical systenthénarea.
Such studies contribute to effective managementuditidation of the groundwater resources [1]. Bifdtion of
groundwater has increased greatly, particularlyafgricultural purpose. Poor quality of water adegraffects the
plant growth and human health [Zhe development of agriculture is a key factori@ €conomic development of a
country like India, as the agriculture is the magurce of sustenance for the majority of the pdmniaabout 130
crore) in the country and contributes 46% to thesgmational product. Groundwater irrigation sthséth only 6.5
million hectares (Mha) in 1950-1951 (CGWB 1992),ishhwas increased to 46.5 Mha in 2000-2001 (Siveaap
2002), meeting about 70% of the irrigation wateyuieements of the country. This clearly indicatee growing
pressure on groundwater resources. Poor qualityrafindwater adversely affects the plant growth hothan
health (Wilcox 1948; Thorne and Peterson 1954; @By Laboratory Staff 1954; Holden 1971; Todd309 ISI
1983; WHO 1984; Hem 1991; Karanth 1997). Adversedd@®mns increase investment in irrigation and tieand
decrease agricultural production, which, in tueduces economy, retards improvement in the liviogddions of
rural people and results in unsustainable develop3¢

Suitability of groundwater for drinking, irrigaticend industrial purposes depends upon its qudlig. groundwater
quality changes due to variation in climatic coiwis, aquifer materials and inputs from soil durpegcolation of
water [4]. Application of uncontrolled fertilizeend manure is one of the main sources of groundvpatéution,
especially in developing countries, like India, whdomestic sewage contributes to pollute grounea].
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In this study, bore wells frequently being used tne public were surveyed to analyze physicochemical
characteristics of groundwater for the assessnfesdife drinking water source. To study water qyagharameters
with respect to locations four villages from Nar&h€ehsil and one from Warud Tehsil were selectdte Jtudy
area is well known for orange cultivation in Indiost of the groundwater is utilized for irrigatipnrposes.

MATERIALSAND METHODS

Study Area

The study area is located in Central India in Mudhe region of Maharashtra State as shown in figuehe area is
in the tropical climate zone, with three seasonmrser (March to May), monsoon (June to Septembret)vanter
(November to February). Temperature varies fronC2%°36°C in rainy season, while it is between 18nd 24°C
in dry season. The mean annual rainfall is 1470 Mhe vegetation is of savanna type\ftetia demeusi) and
presents a formation to sparse gramineous carjtétavehrubby layer dfiymenocardia acida. Jamathi, Ganeshpur,
Ekkalvihir, Urad from Narkhed tehsil and Pusla frokfarud tehsil was selected as sampling sites (THblall
sources providing their water to these small vélag
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Fig. 1: Satellite View of India

Table 1: Sampling Sites

Sample No. Sampling Points Tehsll
S1 Bore Well from Jamathi Narkhed
S2 Bore Well from Ganeshpyr  Narkhed
S3 Bore Well from Ekkalvihir| Narkheq
S4 Bore Well from Urad Narkhed
SE Bore Well from Pusl Waruc
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Fig. 2: Satellite View of Study Area

Sampling and Analysis

The entire samples were collected in the first wafdkebruary 2015 from bore wells. The samples wettected in
previously sterilized and dried polyethylene battté capacity 2 litter. Temperature and pH was messand DO
was fixed at the time of sampling. Standard methwei® used for the determination of physicochenpeahmeters
of collected groundwater samples. The parametealyzed were pH, Alkalinity, EC, TDS, €aMg**, CI, Silica,

PO, SG*, DO, COD, Hardness and Turbidity.

RESULTSAND DISCUSSION

The quality of a ground water resource dependshenanthropogenic discharges as well as the napimadico-
chemical characteristics of the areas [6]. Theystmhe was chosen because it presents the magutgrally rich
area of the central India, and therefore has at gnedoability for the deterioration of ground watesources. The
physico-chemical parameters of water samples aengnTable 2.

One of the important factors that serve as an &tdicof pollution of water body is pH. The pH oftmel water can
provide important information about many chemiaad &iological processes and provides indirect ¢ations to a

number of different impairments. pH is the scaldnténsity of acidity and alkalinity of water andeasures the
concentration of hydrogen ions [7]. At the periddstudy, the pH of ground water samples ranges fsohto 6.4.

The result shows that the slightly acidic pH istigatarly due to bicarbonate. The mild acidic natanay be due to
some geological reasons. The pH in this area doesieet the standards prescribed by WHO and ICMR.

The alkalinity of water is due to presence of mat&rThe various ionic species that contributelktaliity include

bicarbonate, phosphate, borate and organic ac®][Fhe maximum (232 ppm) and minimum (123 ppmye&a of

total alkalinity was observed in Ekkalvihir and Jhi respectively. As per Indian standard (ICMR® ttesirable
limit of total alkalinity in drinking water is 20Ppm. In this study, the total alkalinity was nelae tesirable limit at
all stations.
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Electrical conductivity (EC) is a measure of iogntent of water. Conductivity is typically repatén units of
micro Siemens per centimeter [10]. EC of study aasges from 770 uS/cm (S2) to 1181 uS/cm (S4)sd halues
are within the permissible limits of drinking watstandards (1400 puS/cm) prescribed by WHO.

Table 2: Physicochemical Parameters

o Parameters SIS S8 S4 S5 WHO USPH ICMR

1 pH 51 62 6.4 5.9 6.1 6592 6.085 6585
2 Alkalinity (ppm) 123 156 232 169 167 120 - 200
3 EC (u¥cm) 770 865 887 889 1181  140( - -

4 TDS (ppm) 456 544 546 543 732 1000 500 500
5 C& (ppm) 111 108 122 119 109 100 75 75

6 Mg (ppm) 52 64 61 57 62 50 30 50

7  Cr(ppm) 94 65 98 114 101 250 200 250
8 Silica (ppm) 19 30 44 48 49 - - -

9  PQ¥ (ppm) 0.069 Nil 0.044 0243 0.163 - - -
10  SQ* (ppm) 021 024 047 044 026 250 250 200
11 DO (ppm) 22 24 21 25 22 - - 4-6
12 COD (ppm) 254 267 178 245 179 50 - -
13 Hardness (ppm) 112 254 356 432 44 500 - 300
14  Turbidity(NTU) 065 071 050 0.89 141 5 -- -

The salinity of groundwater can be indicating bytaldissolved Solids (TDS). Water containing manart 500
ppm TDS is not considered desirable for drinkingeraupplies [11, 12]. In the present study TDSugalof the
area varied from 456 ppm (S1) to 732 ppm (S5). $ampling points S1 showed TDS values lower than the
prescribed limits ICMR (500 ppm) whereas all sarailas TDS within prescribed limits of WHO (1000 ppm

Calcium (C4&") is directly related to hardness of water [13]loan content of ground water samples of study area
ranged between 108 ppm (S2) to 122 ppm (S3) amshaiples found above permissible limit of WHO arsiPHi.
Magnesium (M§") is also directly related to hardness. Magnesiontent in the investigated ground water samples
was ranging from 52 ppm (S1) to 64 ppm (S2) whigfound above the permissible limits of WHO (50 pand
USPH (30 ppm).

Chloride (CT) is minor constituent of the earth’s crust. Ra@tev contains less than 1 ppm Chloride [14]. CHkori
in drinking water originates from natural sourcesywage and industrial effluents, urban runoff cimirig de-icing
salt, and saline intrusion (WHO, 1993). Its concatiin in natural water is commonly less than 10Qmmless the
water is brackish or saline (Fetter, 1999). Highaamntration of chloride gives a salty taste to watel beverages
and may cause physiological damages. In the prestedy Water with high chloride content usually heas
unpleasant taste and may be objectionable for smrieultural purposes. The maximum chloride coneiun of
study area is ranges from 64 ppm (S2) to 114 ppthv®ich indicates that the chloride content ofugrdwater was
within the prescribed limits of WHO and ICMR.

All natural water bodies contain some dissolveida;jlit exist as silicic acid or silicate ion, depéng upon the pH.
It is found in surface and ground water in the ean§ 1-100 ppm [15]. In the present investigatiaghkr value of
silica was found to be 49 ppm at S5 which is highan other ground water samples.

Phosphate (P§) occurs in groundwater as a result of domesticagemand agricultural effluents with fertilizers
[16]. The maximum phosphate content in the studg avas found in S4 site only it was 0.243 ppm.

Sulphate occurs naturally in water as a resulea€hing from gypsum and other common minerals. @osdove
permissible limits may cause gastro intestinatation. Discharge of agricultural waste and doncestiwage tends
to increase its concentration [17]. The maximurnugalof sulphate recorded in the ground water safnphe site
S3 which was 0.47 ppm indicating very low sulphaietent than maximum permissible limits of WHO 4@WR.
DO is an important parameter in water quality assesnt. It reflects the biological suitability water drinking
purposes [18]. The presence of DO gives tasteitikidg water. The DO values are also indicatesdbgree of
pollution in water bodies. The levels of DO in gnduwater samples varied from 2.1 ppm (S3) to 2.5 [§84),
which is below the range prescribed by ICMR (4-6npp
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Chemical oxygen demand (COD) is the amount oxygemired for chemical oxidation of most organic matnd
oxidizable inorganic substances with the help afrgj chemical oxidant [19]. The COD test is helpfuindicating
toxic conditions and the presence of biologicatlgistant organic substances [20]. The COD valugraind water
of the study area was ranging from 178 ppm (S26{0 ppm (S2). It exceeded the norm of WHO (50 ppray be
due to agricultural activity.

Water that require considerable amount of soapréolyre foam or lather and generate scale in hogmwaipes,
heaters, boilers and others are called hard watesflects the nature of the geological formatievith which it has
been contact. The principal hardness causing cateme calcium, magnesium, strontium, ferrous irangd
manganous ions associated with bicarbonate, s@pltaioride, nitrate and silicate respectively. Amgathem
calcium and magnesium cause by far the greatesbpaf the hardness occurring in natural watef¥.[¥Vater is
commonly classified in terms of the degree of hasdmamely 0-75 mg/l, 75-150 mg/l, 150-300 mg/| 3dd mg/I
above as soft, moderately hard, hard and very temgectively[21]. The hardness of ground water $arfipm S5
was 44 ppm indicating soft water; from S1 was 1 gmoderately hard); from S2 was 254 ppm (hard)that of
S3 and S4 was 356 ppm and 432 ppm (very hard)cteply. It exceeded the maximum permissible liofil CMR

at locations S3 and S4.

Turbidity is an expression of certain light scattgrand light absorbing properties of the water g@ncaused by the
presence of clay, silt, suspended matter, collomtaticles, plankton and other microorganisms (WHO84).
Turbidity can be measured by turbidimetry. Turlyidif water affects other water quality parameteichsas colour,
when it is imparted by colloidal particles. It alaffects the chemical quality of drinking waterahgh the formation
of complexes between the turbidity causing humittenaand heavy metals [22, 23]. Turbidity of alltelasamples
was found within the permissible limit of WHO.

CONCLUSION

The results obtained from the physic-chemical asialgf the samples revealed that the quality ofigdowater in
rural areas of Narkhed and Warud tehsils been ssdds/ comparing each concentration with the standiesirable
limit of that parameter in drinking water as présed by WHO, USPH and ICMR. The analytical datgpHbf TDS,

calcium, magnesium, COD and Hardness were noterpdrmissible limit. The concentration of chloridelphate
and phosphate ion was within the permissible liamtl turbidity was lower than the maximum permissiloinit

given by WHO.

Acknowledgement
The author is very thankful to the Principal, Mahat Fule Arts, Commerce and Sitaramji Chaudhari rigeie
College, Warud Dist.-Amravati for encouragemenpsrt and providing necessary research facilities.

REFERENCES

[1] L. Giridharan, T. Venugopal and M. Jayaprakadstviron. Monit. Assess., 2008, 143, 161.

[2] Manoj R. Solanki and Girish D. Achary2er Chemica Shnica, 2014, 5(6), 69.

[3] N. Subba Radznviron. Geol., 2006, 49, 413.

[4] Matini L., Tathy C. and Moutou J.MRes. J. Chem. <ci., 2012, 2(1), 7

[5] M. Ramsh and K. Elamvalutf§VRM <ci. J., 2013, 1(1), 29.

[6] Efe S I, Ogban F E, Horsfall M Jnd.,Appl. Sci. Environ. Mgt., 2005, 9(1), 191.

[7] G. Annalakshmi and. A. AmsathlBPT, 2012, 3(1), 269.

[8] C. Seenivasan, P. Saravana Bhavan, S. Radhakrighdavi. KamalakannaiRes. Environ. Life ci., 2010, 3(1),
27.

[9] S.R.Kondulkar, M.G.Khandelwal, U.E.Chaudhari, A.Kakyari and G.M.Markam JARCS, 2015, 2(11), 8.
[10] Pradip K. Maurya, Jamshed Zaidi and Amit BEixir Pollution, 2012, 42, 6355.

[11] S. Sharada, Nookala Yasovardhiam, J. Em. Trend Engi. Devlop., 2013, 4(3), 321.

[12] Shrinivasa Rao B and Venkateswarallriéjan J. Environ Prot., 2000, 20 (3), 161.

[13] Murhekar Gopalkrushnant. J. Res. Chem. Environ., 2011, 1(2) 183.

[14] S.F.R.Khadri, Chaitanya Pande, Kanak Mohénir,J. Sci. Engi. Res., 2013, 4 (9), 1856.

[15]A.M. Gbadebol, A.M. Taiwol, and A. J. AdealaHum. Ecoal., 2013, 43(3): 273.

[16] Murhekar Gopalkrushna HRes. J. Chem. Sci., 2011, 1 (4), 117.

80
Pelagia Research Library



Atulkumar B. Sahare Der Chemica Sinica, 2016, 7(2): 76-81

[17]Nistha Koull, R.S. Lokhande, J.K. DhaQ.A.C., 2013, 2(1), 113.

[18] Sandeep K.Pandey, Shweta Tiwatature and Science, 2009, 7(1), 17.

[19] Piyush Gupta and Surendra Réynerican J. Environ. Engi., 2012, 2(2): 19.

[20]C.N. Sawyer and P.L. Mc Cartghemistry for Environmental Engineering 3 ed., McGraw-Hill Book
Company, New York1978, pp 383.

[21] Makwe E. and Chup C.DEthiopian J. Environ. Studies and Manage., 2013, 6 (5), 489.

[22] Olumuyiwa I. Ojol, Fred A.O. Otieno and Geofge Ochieng,Int. J. Water Res. Environ. Engi., 2012, 4(6),
162.

[23]Nik N. Nik Daud, Nur H. Izehar, B. Yusuf, Th@mA. Mohamed, and A. Ahsaimt. J. Environ. Chem. Eco.
Geo. Geophy. Engi., 2013, 7(6), 309.

81
Pelagia Research Library



