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The water bodies, lakes and estuaries are continuously subject to a dynamic state of change
with respect to their geological age and geochemical characteristics. The physico-chemical
characteristics of the aqueous phase have direct influence on the types and distribution of
aquatic biota as well as on the health of the human being. With this pace the present study
is carried out for determination of indicator parameters, in the ground water bodies of
Ahmednagar city. To study extent of pollution in water and its quality; Water Quality
Index (WQI) is calculated for its physic-chemical analysis. Water in Ahmednagar City is
found to be safe as all samples have shown Water Quality Index less than 50.

Copyright©2018 Deshmukh S. R. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

One of the most precious and important natural resource is
water. It is essential for survival of all living beings from
simplest herbs and microorganisms like bacteria, viruses upto
complex systems of human body (1-3). Physico- Chemical
analysis is the first consideration of water quality for its best
usage i.e. for drinking, bathing, fishing, industrial processing
and soon. Ahmednagar City comes under draught prone area.
The weather of the city is dry. It is found that because of the
reckless use & misuse of ground water resources as well as
surface water, the water have become dangerously impure.
River in the city is being used as dust-bin for the disposal of
city refuse as well as industrial effluents. Drainage system in
the city is open drainage system. The untreated domestic water
from human settlement find their way into the river through
outfall, drain etc. This in turn results in organic, bacterial,
pollution of natural water resources and its aggravation day by
day. Water which is to be utilized for human consumption
should be free from pathogens as it may create epidemics also
it should be free from hazardous chemicals as are risky to
health. Demand analysis includes demand of oxygen to oxidize
organic matter present in water bodies as pollutant. Thus the
main aim of present study is to estimate the extent of water
pollution and thereby to assess the water quality status of
Ahmednagar City by determining its Water Quality Index.
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Experimental

Survey of the city have been done and on the basis of
topography. Samples from four sources i.e. stagnant water
bodies, flowing water bodies, open dug well and tube well,
have been collected. Study has been carried out in the month
of August. The water samples have been analysed for study of
water quality assessment and physico-chemical parameters.
The analysed values have been then compared with
permissible standard according to the Indian Standards IS
10500 & IS 2490. The analytical methods applied for
determination of indicator parameters were also according to
these standards. Six samples from different parts of central
region of the city were collected. These were respectively from
Tap water (Delhigate), Tube well (Kalyan Naka), Tube well
(Swastik Chowk), Drainage (Chandani Chowk), Drainage
(Zendigate), River (Sina River). Water Quality Index,
indicating the water quality in terms of a index number, offers
a useful representation

METHOD AND REAGENTS

All Reagents used are of Anal R Grade, and Instruments like
pH Meter, Spectrophotometer are Systronics Make Model.
Methods used for analysis are according to 1S:10500 and IS:
2490

Method for Calculation of sub index or quality rating: Let
there be ‘n’, water quality parameters and quality rating or sub
index (qp) corresponding to nth parameters is a number
reflecting the relative value of this parameters in the polluted
water with respective to its standard permissible value.

The q, is calculated using following expression. g, =100( V-
Vio)/ (Sn'vio)
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Where, q,= Quality rating for the n™ water quality parameter.

V,= Estimated value of n™ parameters at a given
sampling station.

S, = Standard permissible value of the n™ parameter

Vi,= Ideal value of nth parameters in pure water, i.e
7.0 for pH, 14.6mg/L for DO, and 0 for all other parameters.
For instance, qpy =100(V,y -7)/(8.5 - 7) where V,y is the
observed value of pH, and pH 7.0-8.5 is the permissible value
of water. Likewise qpo = 100(Vpo-14.6)/(5 — 14.6).

Calculation of Unit Weight: W,= K/S, where W, =unit
weight for the n™ parameters, K=constant of proportionality.
The overall Water Quality Index was calculated by
aggregating the quality rating (q,) with the unit weight
linearly,

WQI=X q,W,/Z W,

Table 1 Water Quality Rating For Drinking Purpose

WOI Water Quality Possible Usage
0-25 Excellent Quality ~ Drinking, Irrigation, Industrial
26-50 Good Domestic, Irrigation Industrial
51-70 Fair Irrigation and Industrial
76-100 Poor Irrigation
101-150 Very Poor Restricted use for Irrigation.

Table 2 Drinking Water Standards Recommended by Standard
Agencies and Unit Weights

Standards (S,) Standards(S,) Recommended  Unit
1. Conductance 300 WHO 0.00095
2. TDS 500 ICMR 0.00057
3.pH 7-8.5 ICMR 0.03365
4. Chlorides 250 ICMR 0.00114
5. Nitrates 45 WHO/ICMR 0.00636
6. Phosphates 25 USPH 0.01144
7. Sodium 20 1SO 0.01430
8. Potassium 20 USPH 0.01430
9. Sulphate 150 ICMR 0.00191
10.Alkalinity 120 ICMR 0.00238
11.Hardness 300 ICMR 0.00095

RESULT AND DISCUSSION

The collected water samples have been tested for

determination of indicator parameters and the results obtained
for six samples were tabulated as below. Following steps of
evaluation of Water Quality Index WQI, have been used from
the point of view the surface water for human consumption,
and it is calculated by Weight Arithmatic Index Method as
discussed by Brown et al.

Table 4 Water Quality Index of Drinking Water In
Ahmednagar City Tap Water

Unit

Standards R. . Quality

Parameters Sample I S, Agency Weight, Rating q, W.Xqn
pH 7.50 7.0-8.5 ICMR 0.03365 33.33 0.99
Chlorides 99.27 250 ICMR 0.00114 39.708 0.0453
TDS 560 500 ICMR 0.00057 112 0.0638
Nitrates 1.00 45 ICMR 0.00636  2.22 0.014
Phosphates 0.80 25 USPH 0.01144 32 0.0366
Sulphate 337.5 150 ICMR 0.00191 224.66 0.427
Alkalinity 1214 120 ICMR 0.00238 101.16 0.240
Hardness 270 300 WHO 0.00095 90 0.0855

Table 5 Quality Rating,q,. of Other Samples of Drinking
Water in Ahmednagar City

Samplert I’ Sa{‘l‘ll"e 3 Sal":]l’le G5 gampley 9 Sa{llllple 5
7?3H2 213 77 4666 7.9 60 79 60 76 40
CT;_rSiics 17.06 141.82 56,728 993 3972  85.1 34.04 2127 85.08
EEOS 88 600 120 880 176 720 144 520 104
Nitf;es 288 15 333 21 467 23 511 22 489

Phog%'ga‘es 384  1.07 428 098 392 126 504 135 54

Sulphate

s 296.6 360 240 331  220.67 409 272.67 466 310.67
Allkf;“é‘é‘y 98.0 1252 104.33 232.0 19333 247.0 205.83 223.6 185.82
H‘”‘;‘;r(‘fss 156.6 385 12833 578  192.66 644 21467 835 278.32
Table 6 Quality ratings Other Samples of Drinking Water in

Ahmednagar City
Sample  Sample
Parameters S%:/nglell Sa‘svnpxleIII v vV Sa‘l;/l[;leVI
nX(n nX(n an(h‘ an(h‘ nX(n

pH 0.072 0.157 0.202 0.202 0.132
Chlorides 0.019 0.065 0.045 0.039 0.097

TDS 0.050 0.068 0.100 0.082 0.059
Nitrates 0.018 0.021 0.029 0.032 0.031

Phosphates 0.044 0.048 0.044 0.058 0.061
Sulphate 0.566 0.4584 0.424 0.521 0.593
Alkalinity 0.222 0.248 0.556 0.492 0.444
Hardness 0.148 0.122 0.183 0.203 0.264

The mathematical expression of Water Quality Index, WQI is
calculated as below:

Water Quality Index, WQI =X W, Q,/ X W,
Table 7 WQI For Water Samples Of Ahmednagar City

Results
Table 3 Observed Values of Physico Chemical and Demand
Analysis
Sample Sample Sample
Parameters Sample I Sample 11 T v Sample V VI
Temperature °C 25 21 23 21 20 18
Turbidity
(NTU) 4.4 6.0 5.7 7.7 8.56 11.9
pH 7.5 7.32 7.7 7.9 7.9 7.6
Alkalinity 1214 117.65 12520 2320  247.11 223.60
(mg/L)
TDS (mg/L) 560 440 600 880 720 520
Chloride (mg/L) 99.27 42.54 141.82 99.3 85.1 212.7
Total Hardness 470 385 578 644 835
(mg/L)
Sulphate (mg/L) 337.5 445 360 331 409 466
Sulphide (mg/L) 0225  0.375 1.27 1.4 2.57 39
Nitrate (mg/L) 1.0 1.3 1.5 2.1 2.3 2.2
Phosphate 0.80 0.96 1.07 0.98 1.26 1.35
(mg/L)

Sample Sample Sample Sample
Sample 1 I T v Sample V VI
37.92 22.82 23.70 31.62 32.58 33.62
CONCLUSION

Drinking water is found to be potable except hardness and
phosphate which is found to be on slight higher side. Even
though Water quality ratings, and Water Quality Index is
found to be less than 50. Thus water is found to be safe for
drinking purposes.
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