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ABSTRACT

Ground water samples from ten hand pumps situated on both the banks of the nullah
following through main part of Kachiwada, Fazalpura and S.T. Colony of Old Aurangabad City
have been collected and analysed. The physico-chemical parameters such as temperature, pH,
sulphate, hydrogen sulphide, hardness, calcium Chloride, COD and BOD have been studied.
The water quality index (WQI) has been calculated for the observed parameters. The results of
water sample clearly shows that it is suitable for drinking purpose except at site numbers 3, 6
and 9.

Key words : Physico—chemical, water quality index
INTRODUCTION

Aurangabad is a historical city and due to rapid industrialization, it has become
industrial head quarter of Marathwada region. Village folk also migrated to Aurangabad
city for their livelihood. Thus, this migration populated Aurangabad city heavily. The
densely populated old city area has its ground water sources, in the form of wells which are
situated on the banks of the rivulets. These rivulets have now become nullah carrying the
domestic sewage. Naturally these groundwater resources such as wells, handpumps,
borewells etc. along these riveulets, the water quality is lively to be affected adverely, due
to percolation or see page from the nullahs.

Sampling sites selected are Kachiwada, Fazalpura and S.T. Colony from old
Aurangabad city area. These sampling sites were at the distance at about 50 to 100 feet from
the sewage from flow of the nullah. The work, was therefore planned to investigate and
assess the existing quality of the ground water regarding its suitability for drinking and
agricultural purpose and also to find out, whether the groundwater is affected by domestic
sewage in the region.
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Table 2. Table showing average, maximum and minimum values of ground water sample
(in ppm)

S. No. Parameter Average Maximum Minimum
1 Temperature 25.09 27.00 22.00
2 pH 7.10 7.20 6.90
3. Sulphate 16.80 21.00 7.00
4. Hydrogen sulphide 0.79 1.32 0.051
5. Hardness 219.00 100.00 340.00
6. Calcium 53.70 65.70 33.60
7. Chloride 94.97 184.94 59.98
8. COD 85.60 21.60 0.80
9. BOD 31.50 6.80 0.04

Table 3. Table showing water quality index (WQI) of the ground water sample

S. No. Sampling Sites WwWQI

1. Tap — Water 39.53
2. Site No. 1 56.88
3 Site No. 2 67.14
4. Site No. 3 66.22
3 Site No. 4 93.97
6. Site No. 5 68.12
7. Site No. 6 100.46
8. Site No. 7 47.42
9. Site No. 8 46.59
10. Site No. 9 98.39
11. Site No. 10 40.01

RESULTS AND DISCUSSION

Temperature: Temperature of water depends on the season and on the temperature of the
ground with which it is in contact’. Temperature is basically important for its effect on the
chemical and biological reactions in the organismz. A rise in temperature of the water leads to
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the speed up of the chemical reactions in water, reduces the solubility of gases, the tastes and
odours®. The maximum temperature was recorded at site No. 1, 3 and 8 and minimum
temperature was recorded at site No. 4 and 5.

pH: pH serves as an index to denote the extent of pollution in case of pollution by acidic and
alkaline de[ﬂb All chemical and biological reactions are directly dependent upon the pH of
water ~*.ystem In present investigation, pH indicated almost neutral range (6.9-7.2). Maxnmum
pH value of 7.2 was recorded at site No. 4, 8 and 9. The pH limit fixed by Indian standards’ for
bathing and drinking is between 6.5 and 8. 5 Hence, the pH of these water samples is within
the standards.

Sulphate: Sodium and magnesium sulphates exerts cathartic action and hence, their
concentration above 250 ppm in potable water is objectionableg. In present investigations,
sulphate content was found below permissible value. It showed maximum value at site No. 1,
which may be attnbuted to reduced water level and detergent pollution, as reported to earlier by
Varghese et al.!

Chloride: Chlorlde contents in fresh water is largely influenced by evaporation and
prec1ptdlon ! It is the most trouble some anion in the i irrigation water. These are generally more
toxic than sulphate to most of the plants and are best indicator of water pollutlon12 e
maximum value of chloride were recorded at site No. 2. It may be attributed due to seepage of
domestice waste dlscharged in nullah'®. Chloride contents at all sampling sites were below
permissible limit, 1s1’.

Hardness: Hardness of water is due to carbonate, bicarbonate, sulphate, calcium, magnesium,
silicates etc.'S. Hardness of samples at sites No. 6 and 9 showed maximum value, it may be
attributed to percolation from the domestic sewage of nullah'”.

Calcium: Calcium is an important nutrient required by the organism. Water with calcium
contents above 25 ppm is classified as calcium rich water ". All the samples were calcium rich
samples. The maximum calcium contents were recorded at site No. 3 and 6 whereas site No. 7
recorded the minimum value of calcium content.

Biochemical Oxygen Demand: Biochemical Oxygen Demand (BOD) values also indicated the
degree of pollutlon1 It shows an inverse relationship with DO and COD. BOD represents the
biological oxidisable loads present in water'’

Water body with BOD level exceeding 8 ppm is considered to be polluted??.

Prati et al.?! classified water bodies into follow classes depending upon the BOD values as
GlagsiL 04 biisie s et LS ppme 2 iClassiTl i ool vslamnz. i 3.0 ppm
Clagg B (2.0 g0, S Pey T ass Y LG 12.0 ppm

GV e manaianns 12 ppm and above.
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Referring to this classification, the present study area mostly falls under Class V. The
maximum BOD content may be attributed to see page of sewage water added from nullah. Such
observations have been reported by other workers also.?>3

Chemical Oxygen Demand: Chemical ox‘y_’gen demand is one of the important parameter used
to determine the extent of water pollution . High COD value causes oxygen depletion to the
level, which is detrimental to the aquatic life?*.

Hydrogen Sulphide: Sulphide is often present is ground water especially in hot springs and
wastewaters coming in parts from the decomposition of organic matter from industrial waste
and from bacterial reduction of sulphateg. Hydrogen sulphide escaping into air from sulphide
containing waste water causes odour nuisance. The threshold odour concentration of H2S in
clean water is between 0.01 and 0.1 ppm26. In present investigation, all the sampling sites
contain H2S exceeded 0.1ppm.

Water Quality Index : To determine suitability of the water for drinking purposes, an indexing
system is used. It is called water quality index (WQI)27.

WQI = Antilog (Wnlog Qn)
Here, Wj = wt. of pollutant in the sample

Qn = Water quality rating = W
Where Vi, = observed value,

Vi = ideal value, and

Sn = Standard value

The calculated values are shown in Table 3. The rating of water for drinking purpose
(according WQI of water) can be shown as:

WQI Water Quality Rating
0-25 Excellent

26-50 Good

51-75 Poor

76-100 Very Poor

Greater than 100 Unfit for drinking purpose.

It is clear from the Table 3, that samples from three sites (Site No. 7, 8 and 10) fall under
good water quality rating. The remaining water samples from different sampling sites either fall
in poor or very poor water quality rating. The sample from site No. 6 i.e. from Chouse colony
boring, Fazalpura is unfit for drinking purpose as its WQI is above 100 (100.46).
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