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ABSTRACT

The physico-chemical quality of ground water of Akodhi village in Mirzapur district was determined during

October to December, 2017. Water samples from 11 hand pumps were collected. The parameters measured

were pH, turbidity, total dissolved solids, total hardness, calcium hardness, total alkalinity, chloride and

sulphate. The value obtained for different parameter was compared with the permissible standard value for

drinking water given by BIS. The value of all the parameters except pH and turbidity were beyond the

permissible limit for drinking water. The result of correlation analysis found five key parameters i.e. turbidity,

total hardness, calcium hardness, total alkalinity and chloride which influenced significantly the other water

parameter. The study reveals that combination of statistical tools for water parameter related data analysis can

be useful for rapid water quality monitoring and its health hazard assessment.
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I. INTRODUCTION

The quality of groundwater is very important in
evaluating its utility in various fields such as domestic
public water supply and agriculture, the assessment of
the dissolved constituents thus become very important
for safe drinking water. Some ions dissolved in water
and present. In appropriate concentration are essential
for human beings while higher concentration results
in toxicity (Kumari et. al. 2018). In India as high as
72.2 % of the rural population still do not have a
access to safe water, nor any methods of water
disinfection and 74 % have no sanitary toilets. Studies
have shown that a number of socio-cultural particles
including open air defection, tethering of animals near
human dwelling, proximity of animal fecal matter
have found to lead to water contamination resulting
in outbreak of Diarrheal disease (Gopal et.al. 2009;
Jayanthi and Soundararajan 2018). Water dissolves the
minerals present in the soil particles, sediments and
rocks and increases the dissolved solid content of

ground water. Higher concentration of these dissolved
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solids in water results objectionable taste and also
excessive scaling in water pipes, heaters, boilers, and
household World Health
Organisation (WHO) and Bureau of Indian Standard

appliances. Therefore
(BIS) have recommended the standard for drinking

water parameter (Ramakrishnaiah et. al. 2009).

This study focuses on the groundwater quality
monitoring of Akhori villages of Mirzapur district
specially hand pumps. Determination of water quality
is necessary to have an understanding about the
suitability of water for various purposes. This study
can be used for awareness of rural community and

policy makers to improve the quality of ground water.

II. MATERIALS AND METHODS

2.1. Study area:

The present study has been carried out in Akhori
Village of Mirjapur district in Uttar Pradesh, India.
Akhori village is having total population of 5564 (3024
male and 2540 female) with 775 housholds (Agarwal,

March-April-2018 [ (4) 5 : 1881-1885]
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et.al. 2012). The major source of drinking water in 2.3. Statistical analysis:
The the

permissible limit of drinking water quality standard

village is bore well and hand pump. Agriculture is the results obtained were compared to
main profession of this village. Industrial development.
education, drinking water, road and electricity are the (BIS, IS-10500). Descriptive statistical parameter were

main concern of this village. The hand pump water analyzed to reduce the range of uncertainty and to
the

Pearson

minimize
The

correlation analysis was performed to determine the

samples were collected from eight different locations select proper treatment to

of the village. The samples have been collected during contaminations

the period of October to December, 2017.

of groundwater.

significant relationship between different parameters
2.2. Water sampling and Analysis: using MS Excel 2010. The result of correlation analysis
Water samples were collected regularly at an interval is presented in the form of correlation matrix table.
of one month from selected hand pumps, in 1 litre in  (Tripathi and Vishwakarma 2015).
The

collected samples were analyzed for various physico-

pre-cleaned, sterilized polyethylene bottles.
III. RESULT AND DISCUSSION
chemical parameters such as pH, turbidity, total
dissolved solids, total hardness, calcium hardness, total ~3.1. Physico-chemical characterstics

The result observed in present study shows very high
value of Total dissolved solid (TDS), total hardness
(TH), calcium hardness (CH), total alkalinity (TA),

chloride and sulphate in all eight hand pumps water

alkalinity, chlorides and sulphate by following the
standard procedure (APHA, 2005) (Tripathi and
Tripathi, 2016).

sample as compared to the permissible limit for
drinking water standard (BIS, IS-10500) (Table 1).

Table 1. Physico-chemical characteristics of hand pump water samples

Sg'. pH Turbidity | TDS H;%tgéss Sjrlglﬁgs Allgltiili ty Chloride | Sulphate
1 9.0 25  13200] 520 380 156 | 73272 | 5761
2 70 | CLEAR |2000| 132 105 778 147.93 | 67.07
3 70 | CLEAR |4000| 150 140 637 11065 | 74.45
4 75 | CLEAR |2000| 275 225 892 11331 | 76.55
5 80 | CLEAR |2000| 150 145 686 15325 | 8.78
6 75 | CLEAR |3000| 270 220 882 123.96 | 1063
7 85 | CLEAR |2000| 305 230 834 | 17455 | 78.50
8 80 | CLEAR |1000| 290 220 156 15733 | 12.19
9 90 | CLEAR |2400| 1000 830 150 | 28329 | 8115
10 9.0 25 |4109| 550 370 565 | 698.94 | 106.99
11 90 | CLEAR |1000| 300 220 150 | 16071 | 111.68

St' § 6.5-8.5 5 500 | 300 200 300 250 100
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The mean pH value of four sites i.e. 1,9,10 and11 was
observed higher (9) than the BIS permissible limit
(6.5-8.5). This indicates slightly alkaline nature of
hand pump water. Turbidity is a measure of degree of
opaqueness of water and interference presented by
suspended matter to the passage of light. Turbidity is
caused by wide variety of materials like clay, silt,
finely divided organic matter and inorganic matter
and microscopic organisms. Turbidity of water
samples collected from site-1 and site-10 were
exceeded (25 NTU) the permissible limits of 5 NTU
(BIS). The higher value of turbidity might be due to
wide variety of suspended particles in water (Tripathi
and Tripathi, 2016; Sharma, 2018).

The average TDS values were ranging from 1000 to
4199 mg/l and all sites were above the permissible
limit for drinking water (500 mg/l) (BIS). The
household waste discharged into the drain, pits and
ponds percolate down to the water table and increase
the TDS value (Meena et. al., 2010). Hardness of water
is caused by carbonates, bi-carbonates, sulfates,
chlorides and nitrates of calcium and magnesium
(Manahan, 2017). The mean value of total hardness at
site 1, 9 and 11 was observed higher (520 to 1000 mg/1)
than the permissible limit for drinking water (BIS, IS-
10500). This may be due to the natural accumulation
of calcium and magnesium salts through contact with
soil and geological formations (Patil and Patil, 2010;
Sharma et al., 2013). Similarly the mean value of
calcium hardness was also observed higher at site 1,9
and 10 (370 to 830 mg/l) against the permissible limit
of BIS (200 mg/1). This might be due to the leaching of
rain water through deposits of limestone, dolomite

and gypsum (Singh et al., 2010).

The alkalinity of water is its capacity to neutralize
acids. The alkalinity of natural waters is due to the
salts of carbonates, bi carbonates, borates, silicates,
and phosphates along with the hydroxide ions.
However the major portion of alkalinity in natural

waters is caused by hydroxide, carbonate and

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

bicarbonates which may be ranked in order of their
association with high pH values (Manahan, 2017).
Mean total alkalinity of all the hand pump water
samples collected except from sites 1, 8, 9 and 11 were
(565 to 892 mg/)

permissible limit (300 mg per liter) for drinking water

observed higher than the

(BIS). High value of alkalinity gives undesirable taste
to water (Sharma, 2004; Hui and Wescoat 2018).

Chloride content in drinking water normally increases
Upland and

mountain supplies usually quite low chlorides in

as the mineral content increases.
ground water whereas in the coastal areas the ground
water usually have a considerable amount of chlorides.
In present study the mean value of chloride in all
hand pump water was found below the permissible
limit (250 mg/l) of BIS except site 1 and 10 (698.94,
732.72). The higher concentration of chloride in
drinking water imparts salts taste to water and causes
laxative effects (Akoto et. al. 2017; Sharma et. al.
2017). Sulphate value of all the hand pump water was
observed within the permissible (100 mg/l) limit for
drinking water (BIS) except site 10 and 11 (106.99,
111.68). The higher concentration of sulphate in
drinking water imparts offensive odor, objectionable
taste and laxative effects (Carpenter et. al. 2018;
Dubey et. al. 2018).

3.2. Correlation Analysis

Correlation analysis is a very useful data analysis tool
to measure the degree of relationship between two or
more water quality parameters. The correlation
coefficient (r) among various water quality parameters
of all hand pump water samples has been calculated
and the numerical values of correlation coefficient are
presented in the form of tabulated correlation matrix
in table No. 2.

Among the various physiochemical parameters of
exhibited

significant correlations. pH value was found to have a

ground water, only few parameters

significant positive correlation with total hardness (r =
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0.6998), calcium hardness (r = 0.6304) and chloride (r
= 0.6418), whereas negative correlation with total
alkalinity (r= -0.6469). This shows that the value of
total hardness, calcium hardness, chloride, and total
alkalinity in the study area has greatly influenced the
pH value. Similar type of significant correlation of pH
with other ground water parameter is observed by
Salehi et. al. 2018. The value of turbidity shown

highly significant positive correlation with chloride (r
=0.9790). This shows the concentration of chloride in
ground water has greatly influenced the turbidity
value. The value of total hardness and calcium
hardness shown significant positive correlation (r =
0.9896). Rest other parameters have not shown

significant correlation with other water parameters.

Table 2. Correlation matrix of ground water parameter

2 Total Calcium Total .

pH Turbidity | TDS T | Bt | Al Chloride | Sulphate
pH 1
Turbidity 0.5278 1
TDS -0.0412 0.5864 1
Total 0.6998 0.3457 | 0.1835 1
Hardness
Calcium .

0.6304 0.2322 | 0.1472 | 0.9896 1
Hardness
Total. : -0.6469 -0.2711 | 0.2275 | -0.5447 | -0.5205 1
Alkalinity
Chloride 0.6418 0.9790° | 0.5342 | 0.5083 0.4035 -0.3838 1
Sulphate 0.3973 0.2688 | 0.1877 | 0.3286 0.2726 -0.1525 0.2954 1

‘Significant correlation
IV. CONCLUSION

The present study was aimed to assess the physico-
chemical characteristics of hand pump water used by
the villagers in Akhori village of Mirzapur district,
Uttar Pradesh. The other objective of the study was
which

influence the other parameters. Pearson correlation

identification of key water parameters,
analysis was performed to measure the degree of
relationship between all the eight water parameters.
The average concentration of all the water parameters
was observed high at site 9, 10 and 11 in relation to
the other sites. Values of all the parameters observed
were above the permissible limit of BIS for drinking
water except pH and turbidity. The result of Pearson
correlation analysis identified five key water
parameters i.e. turbidity, total hardness, calcium
hardness, total alkalinity and chloride, which has

significantly influenced the other water parameters.
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Thus, the combination of correlation analysis with
descriptive statistical analysis i.e. mean, standard
deviation, variance for ground water data analysis can
serve as an excellent tool in interpretation of water
the

relationship between various water parameters.

quality and in wunderstanding

degree of
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