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ABSTRACT

In the present studyphysicochemical analysis of ground water sample®warried out from 20 sampling stations
of Narsinghgarh rural area. The analysis of differeparameters viz., pH, conductivity, total alkitln total
hardness, chloride, TDS were carried out as pend#éad methods given in APHA (1998). The objectifv¢he
present study was to calculate the water qualidein (WQI) in order to assess the suitability ofevdor drinking
purpose in the rural area of Narsinghgarh. The tesghowed that water quality at different statiammne under
‘good’ to ‘excellent’ categories.
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INTRODUCTION

Ground water is an invisible natural resources Ipiesent beneath our feet, in the dark poresiasdrés of sands
and rocks of the upper portion of the earth’s criiate to its hidden dimension the general publienisch less
familiar with ground water than with the more visiltomponents of the water cycle, such as rainsarnfce water

[1].

Ground water is a source of drinking water and nibas half of the world’s population depends onugieh water
for its survival [2]. Also, it is the most importaeource of water supply for irrigation and indisdtpurpose but
increasing population and its requirements havd teathe deterioration of surface and sub-surfaatequality
[3]. Hence, a continuous monitoring on ground watcomes mandatory to minimize its pollution andeheontrol
on the pollution causing agents [4].

The safe potable water is absolutely essential hiealthy living. Ground water is most suitable fauntan
consumption in both urban as well as rural are&s. importance of ground water for existence of hursaciety
cannot be overemphasized. There are several $tatadia where more than 90% populations are depeindn
ground water for drinking and other purpose [5]eTdresent investigation was carried out in ordeidémtify the
quality of ground water in rural area by calculgtimater quality index for waters of Narsinghgareaar

MATERIALSAND METHODS

Study area

The present study was conducted in rural area o$ihghgarh area in Rajgarh district of Madhya Psad& he
samples were collected from different locations abdervations were made at 20 selected samplitigrtaThe
villages selected for conducting present surveyewRaghunathpura, Elahipura, Ramgarh, Ninor, Barkbeer,
Shymapura, Khari, Ganiari, Dharmakhari, Berasia, bAdkar nagar, Gandhi gram, Devgarh, Bihar, Kotra,
Chainpurkala, Gadhia, Karhia, Achalpura, Adalhera.
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Collection of ground water samples

The ground water samples were collected in diffeseasons from Narsinghgarh area. The samplescetiested
in sterile plastic bottles and were transportediaiooratory for further analysis. The whole methadgl for
physicochemical analysis was followed from standemethods [6]. However, pH, TDS and conductivity,reve
measured on field with portable digital meters. thikse parameters were compared with drinking wsitardards
prescribed by BIS: 10500 [7] to calculate the wafigality index

Estimation of water quality index (WQI)
To determine the suitability of the water for varsgpurposes, WQI [8] was calculated as follows:

WQI =Y g Wi/ 3 W,

Where,
g = Quality rating for nth water quality parameter.
The quality rating gs determined as follows:

g = 100 x (M-V10)/(S-V10)
Where,
V;=Estimated value of the nth parameters at a giserpting station.
S =Standard permissible value of nth parameter.
Vo =ldeal value of the nth parameter in pure water.

All the ideal values (V) are taken as zero for the drinking water exceppH=7.0.

W,, is a unit factor, given by the formula, ¥K/S;
S is the standard value dfparameter and K is proportionality constant.

The quality ratings and unit weights (Mor all the chosen parameters with standard walre given in Table: 1
and Table: 2 respectively.

Table 1: The quality ratingsfor drinking water quality
S.No. WQI Water quality

1 0-25 Excellent

2 26-50 Good

3 51-75 Poor

4 76-100 Very poor

5 >100 Unsafe for drinking
Table 2: Drinking water recommending agencies standar ds and Unit weight

Parameters BIS:104500 Unit weight

pH 6.5-8.5 0.2181
Conductivity 300 0.00618
TDS 500 0.003708
Alkalinity 120 0.00927
Total hardness 300 0.00618
Chloride 250 0.02472

RESULTSAND DISCUSSION

During the present study, pH value of ground watenples varied from 6.2-8.2. Some workers repgrtédralue
varied between 6-9 in Angul-talcher region of Caig8], and have recorded pH value ranged from @6f8r
groundwater in Tumkur Taluk, Karnataka [10] whichpports the present findings. In the present stulg,
minimum value of TDS was observed 190 ppm at Adaltduring monsoon and maximum value 210 ppm at
Devgarh during summer. In some studies, TDS vahaeied from 420-709 mglin some areas of Guntur district,
Andhra Pradesh [11] while, it also ranged from B0A mgl*[10]. The higher concentration of total dissolvedids

in drinking water causes adverse health effectsthén present study, the minimum value for conditgtiwas
recorded 160 mdi at Gandhi gram and maximum value 210 fnai Devgarh during monsoon. Due to floods and
heavy rains monsoon water level increases whichtagm more electrolytes that are responsible faghhi
conductivity in water [12]. During the present istigation, minimum value for chloride was obserédd99 mgf

at Achalpura in summer and maximum value 147.98 migmonsoon. The excess value of chloride was falurel

to untreated effluents discharged into the wateletthrough river course and ponds [13] it was dlise to seepage
from sewage in nearby localities [9]. The chloridgue ranged from 74-134 mgih some areas of Guntur district,
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Andhra Pradesh [11Hardness in water is caused by metallic ions digsbin it. In the present study, the minimum
value for total hardness was recorded 114 naglGandhi gram and maximum value 226 ai Devgarh during
monsoon. The range of total hardness of groundnsataples varied in the range of 200-750 higlChidambaram
taluk of Cuddalore district, Tamil nadu [14]. Iretipresent survey, minimum value for alkalinity vedserved 52
mgl™* at Berasia and maximum value 116 thgit Barkhedaveer during monsoon. The total alkgliof ground
water varied from 62.2-106.4 mg[11] and 270-320 mg"[12] in some studies.

During the present investigation the value for wapeality index varied from 2.38 to 40.06 which aesmunder
‘good’ to ‘excellent’ water quality at all the siats. Similar findings with water quality index iged between 14-
67 in Angul-Talcher region of Orissa [9] and, 383-in some areas of Guntur district, Andhra Prad&shwere

also reported earlier.

Table 3: Summary of basic statisticsfor different water quality parameters
Parameters min. value max. value mean value
pH 6.2 8.2 7.2
Conductivity 160 210 185
TDS 190 310 250
Alkalinity 52 116 74
Total hardness 144 226 185
Chloride 64.99 147.98 106
Table: 4 Water quality index (WQI) at different stationsin Narsinghgarh area
Stations | Summer | Premonsoon | Monsoon | WQI Legend | WQI Status
S 5.48 6.98 4.48 0-25 Excellent
S 18.09 17.96 15.24 0-25 Excellent
S; 2.71 0.72 1.77 0-25 Excellent
S 8.08 7.86 7.44 0-25 Excellent
S 6.44 5.70 2.38 0-25 Excellent
Ss 3.52 4.97 5.51 0-25 Excellent
S 3.54 3.39 13.96 0-25 Excellent
S 8.58 8.12 8.44 0-25 Excellent
S 13 14.05 5.30 0-25 Excellent
St 28.99 25.61 141 26-50 Good
S 4.49 5.05 10.21 0-25 Excellent
Si 39.97 40.06 33.53 26-50 Good
Sia 15.06 16.35 3.75 0-25 Excellent
Sis 23.69 23.08 4.07 0-25 Excellent
Sis 4.28 3.88 5.78 0-25 Excellent
Sie 10.79 11.26 6.69 0-25 Excellent
Si7 4.01 4.09 11.37 0-25 Excellent
Sie 17.02 9.85 11.28 0-25 Excellent
Sig 6.41 6.02 7.15 0-25 Excellent
Sy 4.24 5.9 6.52 0-25 Excellent
CONCLUSION

The physicochemical analysis of ground water samplidicated that water at most of the stationsremenally
suitable for drinking purpose in Narsinghgarh are&cept at stations where certain parameters exteed
permissible limit. However, the WQI values in thesent investigation were reported less than 58B¢20.06) for
all the twenty samples indicating that the watesaife for human consumption.
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