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Abstract

The present paper deals the physico-chemical properties and heavy metals in drinking water samples collected from different
sources in and around Mauganj Blocks District Rewa (M.P.) India. A total number of 75 water samples were collected from
different sources like hand pumps (40), wells (20), taps (10), rivers (1) and ponds (4). The gross appearance, taste, odour,
temperature, pH, dissolved oxygen, biochemical oxygen demand, alkalinity, conductivity, total dissolved solid and the
concentration of lead and cadmium were analyzed. Water samples were transparent, odourless and taste was agreeable except
rivers and ponds. The mean value of temperature (26.3+1.05 to 31+0), pH (6.71+0.02 to 7.3+0.03), Dissolved oxygen (2.9+0
to 8.05+0.04), Biochemical oxygen demand (3.2+0 to 6.41+0.76), Alkalinity (46.8£10.2 to 103.2+0.18), Conductivity
(122.34+11.09 to 280+0) and Total dissolved solid (141.6+£7.06 to 280.6+£16.5). Mean levels (ppm) of lead (Pb) was
(0.04+0.00 to 0.10+0.04) and cadmium (Cd) was (0.01+0.00 to 0.05+0.0).
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1. Introduction

Water plays an essential role in human life. Although
statistics, the WHO reports that approximately 36% of urban
and 65% of rural Indian were without access to safe
drinking water (Akoto and Adiyah, 2007) 1,

Ground water is generally considered as a safe source of
fresh drinking water (Haloi and Sarma, 2011) 1. But rapid
population growth, increasing living standards in urban
areas and industrialization have resulted in greater demand
of quality water on one hand, while on the other hand,
pollution of water sources is increasing steadily. Therefore
the ground water is getting polluted and among which wells
are generally considered as the worst type of ground water
sources in the term of physico-chemical contamination due
to the lack of concrete plinth and surrounding drainage
system (WHO, 1998 and Reza and Singh, 2009) B 4. The
incidence of ground water pollution is highest in urban areas
where large volumes of waste discharged into relatively
small areas (Rao and Mamatha, 2004) Bl. There are various
factors, which are responsible for ground water
contamination such as use of fertilizer in farming (Altman
and Parizek, 1995) [61 seepage from effluent bearing water
body (Adekunle, 2009) [, Once the groundwater is
contaminated, its quality cannot be restored by stopping the
pollutants from the source. Therefore it becomes imperative
to regularly monitor the quality of groundwater and to
device various means to protect it (Ramakrishnaiah, 2009)
1. The surface water sources, in general, are not acceptable
for drinking purpose as these are often loaded by various
organic, inorganic and biological constituents (Kumar et al.
1996 and Dahiya and Kaur, 1999) [° 101,

In the recent years, the availability and access to fresh water
has become the most critical issue in the world. Freshwater
is essential to human health, agriculture, industry and
natural ecosystems, but is now running scarce in many
regions of the world (WWF,1998) Y. The desirable
properties of water quality should include adequate amount

of dissolved oxygen, relatively low organic content, pH
value near neutrality, moderate temperature, and free from
excessive amount of infectious agents, toxic substances and
mineral matter (Oluyemi et al. 2010) 2. Potable water
should be free from disease producing microorganisms and
chemical substances that are dangerous to health
(Lamikaran, 1999 and Shittu et al. 2008) I3 41, Majority of
the rural people do not have access to potable water and
therefore, depend on well, stream and river waters for
domestic use. Excessive use of limited water resources,
disposal of various industrial effluents, human wastes into
water may release heavy metals, which harm both human
and animals health (Singh and Mosley, 2003) @91,
Continuous exposure to heavy metals to animals and
humans cause hepatotoxicity and nephrotoxicity. So,
periodical estimation of level of heavy metals in water is
necessary.

Mauganj is a town and a nagar panchayat in Rewa district in
the Indian state of Madhya Pradesh. Bagheli is the regional
language of Mauganj. The area is famous for waterfalls.
Mauganj was the capital of Mau, which was a principality
before the capture of Rewa. The Rajas of Mau were of the
Sengar (a Rajput clan). It is notable for the monuments built
by the Sengar, who ruled in the area before Indian
sovereignty. Major Population in Mauganj are Brahman,
Kshatriya, Vaishya and other minority group.

2. Materials and Methods

Mauganj is located at24.68°N and 81.88°E. It has an

average elevation of 313 metres (1,026 feet). Mauganj is

65 km from Rewa, and villages Panni, Dhera, Barahata,

Pakara Pande, Khatkhri, Padar, Nandanpur.

Some sites of religious significance around Maugan;j are:

»  Mahadev Temple in Devatalab (17 km from Mauganj).

= Asht Bhuji temple

* Hanuman Mandir, Ram janki mandir and Alopan
Mandir
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Sample Collection

A total of 75 samples were taken from different sources like
hand-pumps (40), wells (20), taps (10), ponds (4) and rivers
(1) were collected in and around Mauganj blocks.

Water samples were randomly collected from different
sources at varying interval in thoroughly washed and
sterilized bottle. Physico-chemical analysis was done within
48 hours and the samples were stored at room temperature.

Physico-Chemical Analysis

Gross appearance, odour and taste: The water samples
were observed with naked eyes for gross appearance and
examined for offensive odour through the subjective
organoleptic assessment.

Temperature: The temperature was recorded in Celsius
(°C) with the help of mercury thermometer.

pH: pH of the water was determined with the help of pH
meter (Model Digital pH meter 335).

Dissolved oxygen (DO): Dissolved oxygen of water was
determined as per method (Winkler, 1988) 1 and expressed
in terms of ppm.

Biochemical oxygen demand (BOD): BOD was
determined as per the method (APHA, 1971) 1 and was
expressed in terms of ppm. The method involves, measuring
difference of oxygen concentration of the sample before and
after incubation of 5 days at 20° C.

Alkalinity: Alkalinity was determined as per the method
(APHA, 1975) 81 and expressed in terms of ppm.
Conductivity: The conductivity of water was determined
with the help of Conductivity meter (Model Inolab Cond
720) and expressed in terms of pS/cm.

Total dissolved solids (TDS): The total dissolved solids of
water was determined by Conductivity meter (Model Inolab
Cond 720) and expressed in mg/l.

Heavy metal estimation: The estimation of Lead (pb) and
Cadmium (Cd) of the water samples was done as per
method (Tandon, 1999) [ by SL-176, Double beam atomic
absorption spectrophotometer, ELICO.

Statistical Analysis
The simple linear correlation analysis has been carried out
to find out correlation between two tested parameters.

3. Result and Discussion

The results and discussion of physico-chemical properties of
water samples was given below-

Gross appearance, odour and taste: Water samples from
most of the sources were transparent, odourless and taste
was agreeable except water from rivers and ponds which
were highly turbid and foul smelling, which appears
aesthetically objectionable for human and animal use.
Temperature: Water samples were collected and analyzed
between March to July. The mean temperature ranged from
26.3+1.05 to 31+0°C (Table-1), almost similar findings
were observed by Mishra and Bhatt (2008) [, who
examined water samples collected from Anand district of
Gujarat and reported that the temperature of water samples
ranged between 28 to 31°C. In the similar study conducted
in Bichi Local Government Area of Kano State of Nigeria
by Bernard and Ayeni (2012) 1 and reported the mean
temperature ranged from 245 to 26.2°C. The low
temperature may be due to winter season.

pH: The mean values ranged from 6.71+0.02 to 7.3+0.03
(Table-1). These findings were supported by the results of

(Shittu et al. 2008) 1, who reported pH of water samples
ranging from 6.8 to 7.3. The pH of water ranged from 6.8 to
8.3 in a similar study conducted by Pandey and Tiwari
(2009) 22 in the selected area of Ghazipur city, India.
Dissolved oxygen: The mean values ranged from 2.9£0 to
8.05+0.04 ppm (Table-1). In a similar study conducted by
(Simpi et al. 2011) 2% who reported the DO fluctuated from
7.25 to 16 ppm. This variation in dissolved oxygen might be
due to temperature, photosynthesis, respiration, aeration,
organic waste and sediment concentration (Budget and
Verma 1985) 241,

Biochemical oxygen demand: The mean varying from
3.2+0 to 6.41+0.76 ppm (Table-1). According to study
conducted by Usharani et al. (2010) ' who found
biochemical oxygen demand ranging from 0.16 to 11.6
mg/l. Water with BOD < 4 ppm are considered to be clean
water, while those with > 10ppm are considered to be
polluted and unsafe (Kurup et al. 2011) 261,

Alkalinity: The mean values ranged from 46.8+10.2 to
103.2+0.18 ppm (Table-1). Similar findings were observed
by Belorkar (2010) 7 who recorded alkalinity upto 290
ma/l in the river water. These findings are not in line with
the observation of (Odeyemi et al. 2010 and Pandey and
Tiwari 2009) 28 221 who recorded lower alkalinity of water
samples ranging from 20-110 mg/l and 110 to 149 mg/I
respectively.

Conductivity: Conductivity of water samples varied the
mean values range from 122.34+11.09 to 280+0 pS/cm
(Table-1). It was noticed that 2 samples were above the
prescribed level of 1400 pS/cm by WHO (1973) 291, The
results were in partial accordance with those of Devi and
Premkumar 2012) B who found the electrical conductivity
of water was varying from 334-1640 puS/cm and 423-1197
pS/cm, respectively.

Total dissolved solids: The mean values ranged from
141.6+7.06 to 280.6+£16.5 mg/l (Table-1). These findings
are not in line with (Pandey and Tiwari 2009) 2 who
reported the TDS values ranged from 145 to 245 mg/l.
Higher presence of high levels of TDS in water may be
objectionable to consumers owing to the resulting taste and
to excessive scaling in water pipes, heaters, boilers, and
household appliances. Some dissolved organic matter may
contribute to increased level of TDS which also indicates
that water is polluted (Rao et al. 2012) 311,

While, water with extremely low concentrations of TDS
may also be unacceptable to consumers because of its flat
and insipid taste.

Heavy metal estimation: In the present study, the
concentrations of lead and cadmium were found more than
the prescribed permissible limits of WHO (2003) 2, The
increase in the lead level may indicate presence of old pipes
and industrial pollution (Gebrekidan and Samuel, 2011) 3],
effect of combustion of petrol (Hardman et al. 1999) B4 and
gasoline (Banat et al. 1998) 1. The increased levels may
cause damage to brain, kidney if taken in high concentration
(Hanaa et al. (2000) B6.. The increase in level of cadmium
indicates the pollution of water bodies by industrial
activities (Nassef et al. 2006) 7], excessive uses of steel
plating, nickel cadmium batteries. Exposure to cadmium
causes kidney damage (Rajappa et al. 2010) B8l The
accumulation of these heavy metals might be due to
anthropogenic activities and important in public health point
of view.
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Table 1: Physico-chemical properties of drinking water samples (Mean + SEM)

S. No. of sampled o BOD Alkalinit Conductivity TDS
No. Source examinert)j Temp. °C pH DO (ppm) (ppm) (ppm) / (uS/cm.) (mg/L)

1. | Hand pump 40 26.3+£1.05 [6.71 £0.02|8.05 £0.04 | 5.23 £0.03 | 103.2 £0.18 | 254.51 £11.36 |174.5 £6.04

2. Well 20 28.4 £1.07 [6.93£0.01|/5.08+0.06|6.41 £0.76 | 46.8 £10.2 | 210.53 £110.1 |141.6 £7.06

3. Tap 10 30.6 £0.06 |7.21 +0.02| 7.06 £0.07 | 5.67 £0.08 | 82.5+5.03 | 196.22 £25.36 (212.2 £10.2

4, Ponds 4 30.2+0.28 | 7.3+0.03 | 3.2+0.14 |3.33+0.22| 76.32 £3.05 | 122.34 £11.09 [280.6 £16.5

5. River 1 31+0 6.8+0 2.9£0 3.2+0 7620 2800 2440

Table 2: Mean Concentration (ppm) of Lead and Cadium in water 2. Haloi N, Sarma HP. Ground Water Quality Assessment

samples (Mean + SEM)
L P m mium
S:No. Sources el?/(ljegnbi)-spé) pcé)?g Mgan (fgl)f
1. Wells (20) 0.06+0.02 0.02+0.01
2. Hand pump (40) 0.07+0.03 0.01+0.01
3. Taps (10) 0.10+0.04 0.01+0.00
4. Ponds (4) 0.05+0.02 0.02+0.01
5. River (1) 0.04+0.01 0.05+0.02
0.1
0.09
0.08 §
0.07 .
g 006 "
= o0s Rire
0.04 Ponds
0.03
0.02
0.01
0

Fig 1: Graphics analysis of Mean Concentration (ppm) of Lead
and Cadium in water samples

4. Conclusion

The gross appearance, odour and taste were agreeable
except pond and river water which revealed high turbidity
and foul smelling odour. Parameters like temp, pH, DO,
BOD, alkalinity, Conductivity and total dissolved solid was
within the permissible limits of WHO. The lead and
cadmium levels were slightly more than the permissible
limits of WHO in all water samples, which could be
important in public point of view. The physico-chemical
characteristics in the study suggested that river and pond
water is not suitable for drinking purpose. Regular
estimation of the above mentioned parameters would be
helpful to improve water quality.
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