
INTRODUCTION

Water, a natural resource, is one of the most
common and unusual substance. The effect of water
on almost everything in our environment is far more
consequential than might be imagined. Water is called
“the universal solvent” because of its extraordinary
ability to dissolve more substances in greater quantity
than any other liquid. The salinity of world’s oceans is
a direct result of water’s ability to dissolve rock
materials as water flows over land to the sea.

If the amount of waste increase beyond
the limit of homeostasis of this system, then the
problem of biological significance arises. Under
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ABSTRACT

In the present study the aim of investigation is physical and chemical parameters of
ground water and soil. By selected Physical and chemical parameters it is found that (1).Biological
oxygen demand (BOD) and chemical oxygen demand (COD) are directly proportional to each
other where dissolved oxygen (DO) is indirectly proportional to BOD and COD. (2). Total dissolved
solids, alkalinity and hardness are significantly higher in pre monsoon and winter season as
compared to monsoon season.(3). High values of different parameters of ground water sources
indicate the influence of industrial wastes on ground water.

Key words: pH, conductivity, DO.,BOD,COD, hardness, calcium hardness, magnesium, chlorides,
total dissolved solids (T .D.S) alkalinity, sulfates, nitrates, sodium and potassium.

such conditions, water becomes unfit for use. The
contribution of chemical industry is evident range
of marketable products like cosmetics, plastics,
drugs, synthetic, fibres, paints, cleaning agents etc.
Most of these chemicals ultimately find their way
into fresh water resources via sewage. Some of
them find their way into food chain, crippling the
natural biotic organisms to extinction. Still others
causes general pollution of water, which then
becomes unfit for human use. Unrestrained release
of heavy metals via discharge of industrial effluents,
sewage and agro-chemicals into the water
resources has not only rendered unusable but also
has adversely affected the Gground water & aquatic
life.
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The speciation of effluent is likely to charge
when these metals enter the aquatic environment.
The dissolved cadmium in fresh water is
predominantly present as either the free Cd+2 ion,
Cd CO3 or CdS with minimal complexation with
organic ligands. In contrast, copper is invariably
complexed in polluted and unpolluted fresh water

Cadmium is a common pollutant in
harbours surrounded with industrial installations.
The effects of acute cadmium poisoning in humans
are very serious. . Zinc is used primarily n galvanized
metals and metal alloys. In addition, various
inorganic Zn salts have numerous commercial
uses.Zn oxide is used in rubber industry and ZnS is
used in rayon manufacture, agriculture, Zn plating
bombs, antiseptic, astringents etc. Zinc is an
essential element with daily allowances ranging
from 5 mg for infants and 15 mg for adults (NRC
1989).

In humans acutely toxic oral doses of Zinc
cause several harmful effects. In the present study
different concentrations of Fe, Zn and Cu were found
in ground water samples from affected area. The
possible reason may be the seepage of effluents
and leach ate from waste water of Buria nala and
from sludge dumped on site and in low lying area in
the vicinity of the industry .The industry has been
discharging waste since its establishment. Therefore,
in due course of prolonged exposure to the disposed
effluents, the prominent ground water resources have
become polluted to a significant level.

Historical resume
Manivasakam (1976) reported

physicochemical examination of water, sewage and
industrial effluents, Kumar and Mishra (1990)
studied the effect of sewage and paper mill effluents
on ground water.

Water pollution caused by industrial
effluents loaded with heavy metals is being
considered as a serious problem and is attracting
heavy metals in ground water of Manideep were
conducted by Verma et al (1994). Metals such as
Mn, Pb and Cu were found to be not within detectable
limits in untreated water samples while iron values
were found to show variation from station to station.
Vangosh and Rosenthal (1994) found that the

deterioration of ground water in Israel is caused by
numerous natural processes such as encroachment
of sea water, by subsurface dissolution of soluble
salts etc. The ground water quality of Kirakund, an
industrial town in Sambalpur district of Orissa has
been studied by Badapanda et al (1996). Kulkarni
and Dharwadkar (1997) studied the
physicochemical and bacteriological parameters of
bore well water samples of industrial area and a
residential area near to it in Aurangabad city .The
percentage of bacteriological contamination was
higher in industrial area as compared to the
residential area.

MATERIAL AND METHODS

Water quality analysis
International standards given by WHO for

drinking water in 1971 and further guidelines for
drinking water in 1983 together with European
commission directive on quality of water to be used
for human consumption provide criteria to assess
drinking water quality.

On the basis of physical, chemical and
biological impurities present in ground  water, quality
parameters are broadly classified into two
categories given below:
a. Physical parameters
b. Chemical parameters

Physical parameters are based on
physical impurities of water affecting physical
characteristics as observed through sense of sight,
touch, taste and odour. Suspended solids, turbidity,
taste and odour, colour and temperature fall into
this category .These parameters have no direct
relationship with health but health but may have
indirect consequences. Chemical parameters are
based on various chemical impurities in water.
Chemical impurities in water are directly related to
health. The parameters include total dissolved
solids, alkalinity, hardness, dissolved inorganic
matter which are of greater concern in water quality
management. Water is an excellent medium to
support thousands of biological species.

Ground water pollution and Physico-chemical
parameters:

Quality of ground water is declining due to
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heavy industrialization and human activities. The
water pollution is mainly due to indiscriminate
disposal of industrial wastes both on land and
surface water channels. Jais et al (1993) assessed
the physicochemical and bacteriological quality of
ground water and surface water of Vijaypur(Bhopal)
and around Vijaypur distr ict Guna (M.P.)
respectively. Many other workers made useful
studies on ground water pollution and have shown
that it is polluted to varying degrees at different
places.

Mehta and Trivedi (1993) studied ground
water contamination in many regions of Bhavnagar
recharge areas affected by agricultural, residential
and industrial activities.

RESULTS

Site 1 – Buria nalla
The physicochemical characteristics of

Buria nallah (Site I) water of different seasons
showed water was alkaline. The pH fluctuated
narrowly between 8.14 and 8.98. Highest pH and
dissolved oxygen were recorded in the monsoon
season respectively. BOD and COD were lowest in
the monsoon season. Total dissolved solids were
in excessive amounts and not much variable in
different seasons. Water was quite alkaline through
the year; alkalinity was lowest in monsoon

.Hardness and calcium hardness were lowest in
the monsoon season. Electrical conductance
showed low value in monsoon season. Water was
saline; salinity was highest during the pre-monsoon
season while in monsoon and post-monsoon
season it was comparatively lower. Sodium
concentration was higher than potassium and not
much variable. Magnesium level was higher in  pre-
monsoon. In the level of sulfate and nitrate
fluctuations was narrow (Table 1a- 1c).

Site 2 – Buria nalla
Buria nallah water collected during

different months of the year reveal that there was
not much variation in pH. It was alkaline ranging
between 8.14 and 8.91. Alkalinity ranged between
477.56 and 625.75. Narrow variation was noticed
in the hardness. Highest values of calcium hardness
were noticed in pre monsoon season. Electrical
conductance with narrow fluctuations ranged
between 2.17 and 3.16 Chloride content was lowest
during the monsoon season.. Magnesiumlevel
varied in a narrow range. Sulfate and nitrate
contents fluctuated in a narrow range and were
also above the I.S.I. standards (2a-2b)

Physicochemical characteristics of soil sample
Site 1- Buria Nalla

pH of soil sample fluctuated between
9.01and 9.11 the mean pH did not alter much in

Table 1(a): Physico-chemical characteristics of Buria Nalla

Parameters Pre-Monsoon

Range Mean±SD C.V.

pH 8.14-8.69 8.41±0.27 3.21
E.C. (m mho) 2.53-2.80 2.62±0.15 5.72
TDS(g/I) 3.31-4.45 3.84±0.57 14.84
Alkalinity (mg/I) 403.30-526.70 561.86±61.53 10.95
Hardness (mg/I) 856-920 891±32.41 3.63
Calcium Hardness (mg/I) 210-297.50 254.33±43.76 17.2
Chloride (mg/I) 484.60-767 597.96±149.27 24.96
Salinity (mg/I) 874-1384 1082±267.78 24.74
Sodium (mg/I) 1412-2650 1919±648.34 33.78
Potassium (mg/I) 612-906 793.66±15.87 1.99
Magnesium (mg/I) 151.89159.82 156.36±4.06 2.59
Sulfate (mg/I) 249-331 288±41.06 14.25
Nitrate (mg/I) 87-100 249-331 6.78



1246 KUMAR, Orient. J. Chem.,  Vol. 29(3), 1243-1249 (2013)

Table 1(b): Physico-chemical characteristics of Buria Nalla

Parameters Pre-Monsoon

Range Mean±SD C.V.

pH 8.28-8.40 8.34±0.27 3.23
E.C. (m mho) 2.05-2.61 2.25±0.30 13.33
TDS(g/I) 3.25-4.37 3.76±0.56 14.89
Alkalinity (mg/I) 467-492 480.76±12.76 2.65
Hardness (mg/I) 789-825 804±18.44 2.29
Calcium Hardness (mg/I) 212.20-256 236.53±22.78 9.63
Chloride (mg/I) 291.90-462.10 365.2±87.51 23.96
Salinity (mg/I) 527-834 659.26±157.98 23.96
Sodium (mg/I) 1672-2113 1854±230.00 12.4
Potassium (mg/I) 308-486 416±95.09 22.85
Magnesium (mg/I) 136.64-140.73 138.73±2.04 1.47
Sulfate (mg/I) 137-249 202±58.44 28.93
Nitrate (mg/I) 64-89 74±13.05 17.63

Table 1(c): Physico-chemical characteristics of Buria Nalla .

Parameters Pre-Monsoon

Range Mean±SD C.V.

pH 8.41-8.57 8.49±0.113 1.33
E.C. (m mho) 2.41-2.50 2.45±0.06 2.44
TDS(g/I) 3.56-4.07 3.81±0.36 9.44
Alkalinity (mg/I) 475.70-541.30 508.5±46.38 9.12
Hardness (mg/I) 812-846 829±24.04 2.89
Calcium Hardness (mg/I) 232.30-254 244.65±13.22 5.4
Chloride (mg/I) 335.70-497.60 416.65±114.48 27.47
Salinity (mg/I) 605-898 752.05±206.68 27.48
Sodium (mg/I) 1547-1660 1603.5±79.90 4.98
Potassium (mg/I) 325-410 367.50±60.10 16.35
Magnesium (mg/I) 140.71-144.41 142.57±2.63 1.84
Sulfate (mg/I) 185-240 212±38.89 18.34
Nitrate (mg/I) 70-92 81±15.55 19.19

different seasons. Electrical conductance and
alkalinity level varied in a narrow range. Alkalinity
was lowest in the monsoon. Moisture content was
approximately same in all seasons except in
monsoon month, where it was highest.. Sodium with
less variation was lowest in post-monsoon months.
Sulfate concentration was near about same in all
seasons. (table 3). (Buria Nalla, Industrial Area)

Site 2 –Residence
Soil samples collected from site 3 during

different months of the year reveal that there was
not much variation in pH. It was alkaline ranging
between 8.24and 8.56. Similarly much variation was
not observed in electrical conductance and
alkalinity in different seasons. Alkalinity ranged
between 0.415and 0.477. Maximum was in pre-
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Table 2(a): Physico-chemical characteristics of Buria Nalla

Parameters Pre-Monsoon

Range Mean±SD C.V.

pH 8.14-8.89 8.48±037 4.36
E.C. (m mho) 2.30-2.91 2.56±0.31 12.1
TDS(g/I) 3.07-4.15 3.69±0.55 14.9
Alkalinity (mg/I) 505.30-626 566.43±70.86 12.5
Hardness (mg/I) 840.40-922 897.46±40.91 4.65
Calcium Hardness (mg/I) 190.80-290.50 236.26±50.42 21.34
Chloride (mg/I) 490.50-787 592.90±168.26 28.37
Salinity (mg/I) 885.30-1420 1070±303.75 28.38
Sodium (mg/I) 1312-2425 1761±586.45 33.3
Potassium (mg/I) 507-815 647±155.80 24.08
Magnesium (mg/I) 154.08-159.57 157.38±2.91 4.53
Sulfate (mg/I) 220-304 266±42.77 16.07
Nitrate (mg/I) 51.92 69.66±20.74 29.77

Table 2(b): Physico-chemical characteristics of Buria Nalla

Parameters Pre-Monsoon

Range Mean±SD C.V.

pH 8.21-8.25 8.23±0.020 0.24
E.C. (m mho) 2.08-2.28 2.17±0.100 4.6
TDS(g/I) 2.89-3.66 3.33±0.39 11.71
Alkalinity (mg/I) 4.29.70-516.30 477.56±44.01 9.21
Hardness (mg/I) 802-890 842.66±44.37 5.26
Calcium Hardness (mg/I) 161.00-187.80 157.60±31.37 20.13
Chloride (mg/I) 377-501.10 447.06±53.58 14.22
Salinity (mg/I) 680.60-904.60 759.86±125.53 16.52
Sodium (mg/I) 1443-2020 1696±294.97 17.39
Potassium (mg/I) 425-628 500.66±110.92 22.15
Magnesium (mg/I) 156.40-171.41 169.9±7.70 1.84
Sulfate (mg/I) 124-221 181±50.85 28.09
Nitrate (mg/I) 48-87 63.0±21.0 33.33

monsoon. Chloride levels were minimum during
the monsoon period. Moisture content was highest
in monsoon and lowest in pre-monsoon. Sodium
concentration was higher than potassium with
minimum variation. Potassium showed highest
concentration in winter season. Sulfate and
phosphate were lowest in monsoon and post-
monsoon (Table 4)

Heavy metals in water and soil
Analysis of Buria nala in different seasons

revealed that heavy metals detected were iron,
copper and zinc. Iron was recorded more in
comparison to other metals. It ranges between 0.80-
1.98. Maximum concentration of iron was recorded
in pre-monsoon.. Zinc concentration was more in
comparison to copper. Both copper and zinc were



1248 KUMAR, Orient. J. Chem.,  Vol. 29(3), 1243-1249 (2013)

Table 4: Physico-chemical characteristics and heavy metals.

Parameters Pre-Monsoon CV Monsoon CV Post-Monsoon CV

pH 8.53±0.0098 0.114 8.40±0.0089 0.105 8.35±0.0075 0.089
E.C (m mho) 0.40±0.063 15.75 0.30±0.051 17 0.30±0.063 21
Alkalinity (mg/g) 0.477±0.022 4.61 0.415±0.022 5.3 0.437±0.022 5.03
Chlorise (mg/g) 0.324±0.066 20.37 0.228±0.079 34.64 0.247±0.067 27.12
Moisture content 12.78±0.39 3.05 14.68±0.57 3.88 14.27±0.34 2.38
Sodium (mg/g) 0.069±0.0005 0.72 0.057±0.0022 3.85 0.057±0.0022 3.85
Potassium (mg/g) 0.050±0.0012 2.4 0.036±0.0022 6.11 0.044±0.0012 2.72
Sulfate (mg/g) 0.037±0.0012 3.24 0.035±0.0022 6.28 0.036±0.0022 6.11
Phosphate (mg/g) 0.0281±0.00041 1.45 0.0250±0.00041 1.6 0.0265±0.00051 1.92
Zn 0.53±0.0075 1.41 0.49±0.0081 1.65 0.49±0.0081 1.65
Fe 18.12±0.238 1.31 17.05±0.276 1.61 18.08±0.115 0.63
Cu 0.41±0.046 11.21 0.35±0.04 11.42 0.33±0.029 8.78

Table 3: Physico-chemical characteristics and heavy metals

Parameters Pre-Monsoon CV Monsoon CV Post-Monsoon CV

pH 9.05±0.063 0.69 9.07±0.0075 0.08 9.02±0.0075 0.08
E.C (m mho) 0.50±0.051 10.2 0.4±0.051 12.75 0.5±0.083 16.6
Alkalinity (mg/g) 0.723±0.024 3.31 0.648±0.028 4.32 0.702±0.0175 2.42
Chlorise (mg/g) 0.726±0.038 5.23 0.623±0.063 10.11 0.739±0.100 13.53
Moisture content 8.59±0.28 3.25 9.10±0.52 5.71 8.97±0.47 5.23
Sodium (mg/g) 1.910±0.0030 0.15 1.816±0.0097 0.49 1.846±0.0090 0.48
Potassium (mg/g) 0.745±0.049 6.57 0.620±0.0097 1.45 0.656±0.0075 1.06
Sulfate (mg/g) 0.116±0.00095 0.77 0.115±0.0029 1.73 0.114±0.0029 2.54
Phosphate (mg/g) 0.071±0.00070 0.98 0.0674±0.00051 0.74 0.070±0.00044 0.57
Zn 0.57±0.014 2.45 0.52±0.0075 1.44 0.51±0.0075 1.47
Fe 13.11±0.063 0.48 12.94±0.112 0.86 12.96±0.086 0.66
Cu 0.48±0.212 4.37 0.508±0.030 5.9 0.63±0.02 3.17

found highest (0.149and 0.17) in the pre monsoon
season.In ground water samples iron concentration
was found more in comparison to zinc and copper.
Zinc values ranges between (0.12-0.49) and was
maximum during the pre monsoon season in all
samples.

Iron was recorded between (0.12-0.87) with
minimum values in monsoon in all samples. Iron
was found less in ground water. Zinc and copper
values were also recorded high in comparison to
Buria nala water.

CONCLUSION

World today is facing environmental
catastrophe and the problem is how to protect the
global environment which is being threatened by
the growing population, rapid strides in
industrialization, high density of automobiles,

excessive use of agro -chemicals, process of
urbanization and extensive uses of natural
resources. Addition of effluents o the aquatic
ecosystem is a world wide problem and is more
acute in industrialized countries where million of
tones of pollutants are discharged into ground water.
In turn it effects human life .
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