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Abstract: The physicochemical properties of nubewell grouncheater from various stations in € Jsﬂmmz"nmf iy u‘
Maharashira State were analvzed The samples taken in summer season (months of Aprl-Mav) from el
different stations and were analysed for major phvsico-chemical paramerers such as e mperatry. pH. vlectric
conductvin(EC), total drsxoa'va’d solits (TDS), total alkalinuy (TAL total hardness (THI, Cd’ if"‘( (7 Ay

ustng standard analytical  methods. The analysis showed that drinking water gqualuy an the m.rd_r area i
rationally good and doesn’t show any aa’m'rmm: level of polluiants. Nevertheless it necdy some extont o
treatment before consumption as the concentration of the parameters such as Total alkalpury, Total solud. 1 ol
hardness, Dissolved oxveen, Magnesium hardness, Calemm hardpess ond Chepical oxygen demand go 4 hevennd
the permssible himits for drinking water.
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. Introduction

Water plays an important role to the biodiversity. It covers 71% of the Earth's surfuce On Earth, 96 5%,
of water is found in scas and occans whercas only 1.7% in groundwater. Clean, safe and adequate fresh water is
essential 1o the survival of all organisms and the smooth functioning of key systems, entitics and cconomies
Water based ceosystems provide a diversity for human well -being and poverty alleviation and the delivery of
fresh water is a particularly important service both dircetly and indircetly. However duc to the merease i world
population, water pollution and contamination weakens or destroys natural ccosystem that ropes human health,
food production and bmdncrsrw poliwted water can lead to senous problems with discases and death of
humans, plants and animals '

Groundwater resources become o major source of dninking water, so the quahty of ground water plavs
an important role for particular usage (public water supply, industnal applications. irnigation, power gencration
ete).’ The quality of ground water varies from place to place. wath the depth of water table, and from scason to
season and 15 typically measured by the extent and composition of dissolved solids present i i, For effective
control measures and commuous monitoring of water quahty, the physic-chemical and micro-biological

characticrization 1s essent ial ©
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The Plnstcochemical Fyaluanon of Tubewell Ware

analvsis of tubewell grondwater was carned m the

he present study, the physicochemical
L. T - e ate surrounded by Small Mountan ¢

ad Citv The oIty is . : hern part of st
Osmanabad City The ety 1s located. 1 the sout ; _ B i = Rt
Balaghat. 600 mm above sea level and is located on cast side of Marathwada regron within North latitude 17 33

to 18 40 degree and cast lautude 75 16 1o 76 40 degree The rainy scason starts "‘Jlﬂdmg'hiﬂchijﬂ lh}: end of
September. The chimate 1s humid m October and November and dry and cool fmm. mi ‘. o\ ‘Lm f.r w« ’azm::rs
From Februan to June the chmate is drv and becomes mereasmgly hni' Dunng summer, the l;m;x‘miurc of
Osmanabad di’sirict 15 low comparcd to other districts of Marmthwada region The average annual sunfall in the
dhstrict 1s 730 mm. The physicochemical data generated was compared with standard values recommended by
WHO"

11. Experimental
21 Study area ) .
a %md;ﬂ::c ground water collected from the tubewells located at 11 different sites of Osmanabad City,
Maharashtra during March 2016 - May 2016 The depth of the tubewells mnged from 90-350 feet in all these
stations The samp‘l'mg locations. source and corresponding habitats are shown 1n Table |

2 2 Preparation of water samples ‘ _
All collected samples were collected m pre-cleaned 2.0 litres polypropylene bottles using standard

procedure of grab or catch as per the methods of APHA.? Temperatures of the samples were a:;scasurcd i the
ficld itself at the time of sample colleetion. The samples were keptin refrigerator maintamed at 57°C.

Table 1. Sampling locations and corresponding habitats

Sr. Nis, Sampling Site Coude Habitat Source
1 Shekapur road L Resudential aren j!'ubvmu!i
2 Ganesh naga 5. Ressdential arca Tubewel
3 Pl nagar b Residential area Fubewel
4 fnddirs colom h Kesidential ares Tubewell
3 Tambn vibhap 8 Resudennal area [ubewell
6 Manih nagar 5 Residential area Tubewell
7 Hamanpura colom S Residential area Tubewell
§ Blanu nagar 8y Residential area Tubewell
4 Shashu nagar Sy Residentnl arca Tuhewell
HE Datta napgar b Residentia] arca Tubewell
1l MU area S Compercial asea Tubewell

All the chemicals and reagents used were of AR grade. The pH meter. conductivity meter.
spectrophotometer, flame photometer mstruments were used to analyvze these parameters It was ensured that the
concentrations of vanous water quality parameters do not changes in time that clapses between samipling
process and the analysis in the laboratory. Details of the analysis methods are summarized in Table |

All the samples were examined for major physical and chemical water quality parameters like pH.
Electnical conductivity (EC). Total dissolved solids (TDS). Total hardness (TH). Ca”". Mg™', as per the method
Assessment of Ground Water Quality deseribed i “Standard methods for the exammation of water and
wastewater Ameriean Public Health Association {tAPHA) 7 The puramelers present in the water sample can be
calculated by using vanous methods * The pH of all the water samples was determined using a pH meter
(Model no L1120, Elico), Total dissolved solids (TDS) by standard methods.” Caleium content v EDTA
titnmetne method. Total hardness (TH) by EDTA titrimetric method. chlonide content by argentometric method.
methy ] orange for Alkalinity and Chemical oxygen demand (COD) by open reflux method

HEL Result And Discussion

A The results of the physicochemical analysis of the groundwater samples 8y to 8y, collected from 11
sites i Osmanabad ity are presented in Table 2. The tempenture of on ficld samples was found to be m the
rnge between 26 0 to 27 4°C "The agher values could be attributed due to the summer season prevanled dunng
the penod of investigation. pH is considered as an mmportant ccological factor and the pH value 15 based on a
defined scale, similar to temperature This means that pH of water is not a physical parameter that can be
measured as a coneentration or in a quantity. The pl of twbewell water samples varied between within the range
(9582 (Table 2). All cleven samples confirm pH within the fimit of 6.5-8.5 presenibed by WHO for dnnking
Wiler
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The TDS of all samples was obsenved withm the hmits (300 me/Ly of WHO for drinking water except
sample S (ebdme 1) The dispanty m TDS may be due to diverse carth beds and recharge sources Usnally the
water samples have faph values of TDS making them unsuitable for drinking purpose Electnical conducuvity
chows sigmticant hgher value commercial sites as compared with residential sites. This shows that EC has
siprficant correlation with TSS values The comparative data of cleetrical conductivity (EC) shown n figure 2
The experimental COD values i all the stations are vanving from 8 2 to 12.6 mg/L which is far lower than the
pemusabl it of COD for danking water s 235 mp/L

The averape value of alkalimits 1n the tubewell water of study samples was 204 34 mg/L. (Table 3)
which execeded the desimble hmat in all stations The standard desirable limit” of alkalinity in potable water 1s
120 me L The value of alkalmty 1n water shows the presence of natural salts in water. The alkalimty results
due to the contribution of vanous nvpes of salts hke hicarbonate, hyvdrovide, phosphate, borate and orgamc acids.
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Figure 2 Vanation i a) Electnical conductivity and b) Vanation in TDS and Total hardness

Hardness of water is an imponant enterion for determiming the usability of water for domestic. dnnking
and many industnal supphies ' Hardness of water prevents lather formation with soap and increases the boiling
pornt and 15 manly depends upon the amount of calomm or magnesium salt or both.'' The present study shows
that the value of hardnecs fluctuates from 160 me/L to 1020 me/L, which are far away from the tolerable Iimit
as presenbed by TCMR, BIS and WHO  The mimmum value was found in S and maximum value was found in
samples 8y tfig 2) Caletum Hardness ranges from 20 mg/L to 270 mg/L. This possibly due to the presence of
el amounts of caleium salts i tubewell water. The magnesium content of tubewell water vanies from 20 my/L
1o 100 me/L which are far away from the permissible mit as presenbed by WHO for donking water. Chlonde
contents i fresh water are lareehy attnbuted due to evaporation and precipitation. In our study. chlonde content
value ranges between 20 mg/L to 120 mg/L

1V, Conclusion
The water quahty parameters of tabewell water fmm cleven different stations Osmanabad city reveals
that the pH, Totwl hardness. COD, calcium and chlonde on t‘leEfi:S are \f.cil within the pcmus:siblc himits. The
TDS of Sy, was well above the desirable homt and the average of aiknlqnl_\: has ?‘159 withits the desirable limils.
In conclusion, the groundwater of Osmanabad city 18 robust for domestic and drinking purpose need treatments
1o reduce the contamination especially the alkalmity
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