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Abstract: Quality of water influences the health status of any populace; besides biological, analysis for physical and chemical
properties including trace element contents are very important for public health studies. Ground water quality of Bilaspur district, with
respect to fifteen physico-chemical parameters was examined for throughout the year (April, 2013 to March, 2014) to assess its
suitability for drinking purposes. Eighty one samples of drinking water of different sources were collected from different area within
district for proper analysis. Four samples from each block were collected. For all three source of drinking water (Hand-pump water,
Tap water and Bore well water) fifteen Physico-chemical parameters were analyzed, considering all three season (summer, rainy and
winter) and observed values were compared with standard values recommended by World Health Organization (WHO). Analysis of
result showed that available water especially tap water is not suitable for public health.
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1. Introduction

Water is an essential ingredient of living beings in the
universe, without it, the imagination of any sort of life on
this planet futile and mirage. As the most essential
commodity for human consumption water is one of the most
important renewable resources, which must be prevented
from deterioration in quality. Various physicochemical
parameters like pH, alkalinity, total hardness, total dissolved
solid, calcium, magnesium, nitrate, sulphate have a
significant role in determining the portability of drinking
water (Ahipathy and Puttaiah, 2006; Gawas et al., 2006;
Gupta et al., 2004; Jeyraj et al., 2002; Jitendra et al., 2008;
Patel and Ragothaman 2005; Sankar et al., 2002; Sirsath et
al., 2006; Solanki, 2012; Tiseer et al., 2008; Udhayakumar
et al., 2006; Venkatasubramani et al., 2007;). Quality of
surface and ground water is inadequate even for
costummering living and is getting deteriorated due to
unwise utilization of water resources, dehumanizing manner
of organization, industrialization and other developed
activities. Today many rivers receive million litres of
industrial effluents (Adekunle, 2009; Adhikari and Gupta,
2002; Jain et al., 2003; Mahanta et al., 2004; Sharma et al.,
2002; Tyagi et al., 2000,), sewage domestic waste (Adnan et
al., 2005; Prakash and Somshekhar, 2006; Tanwir et al.,
2003), agricultural waste (Demir et al., 2003; Fatta et al.,
1999; Ikem et al.,, 2002) and land drainage etc. that cause
degradation of water quality the accelerated pace of
development and population growth has led to the scarcity of
potable water.

The major sources of drinking water supply in our country
are groundwater, which is being tapped on a large scale by
wells, tube wells and borings. However, the quality of
drinking water is extremely poor and except 15-20% of
Indian population, who get piped filtered clean drinking
water the rest have to depend upon unfiltered natural water.
So far as the state of Chhattisgarh is concerned, the situation
regarding drinking water standard is deplorable like many
other states in India and abroad. Keeping in view the
aforesaid facts the present investigation is being proposed to
evaluate the quality and suitability of drinking water
consumed by urban as well as rural people of Bilaspur
district by scientific study of physico-chemical properties in
various samples of available drinking water.

2. Material & Methods

In order to assess the quality of drinking water available or
supplied and consumed by urban as well as rural people
resides within Bilaspur district of Chhattisgarh state of India,
an exhaustive survey for consideration of source of drinking
water in practices and three categories of drinking water on
the basis of their source were taken into consideration viz.
Hand-pump water (Hw), Municipal water / Stored tank water
or Tap water (Tw) and Bore-well water (Bw). The samples
of drinking water of each source from different sampling
sites of all study area were collected periodically in all three
seasons (summer, rainy and winter) during present course of
investigation.

Physico-chemical analysis of sample water was conducted in
laboratory except two parameters i.e. temperature and pH,
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which were examined at collection spots using mercury
filled glass thermometer and digital pH meter respectively
(Buragohain et al; 2009). Titratable acidity and total acidity,
total alkalinity and total hardness were determined using
standard procedures as described by FAO (1997). For some
of the chemical parameter, like dissolved oxygen (DO) and
alkalinity, the samples were taken in brown glass bottles
avoiding any kind of bubbling and were fixed at the site with
preservatives. Standard methods were employed, as
suggested by A.P.H.A. (1998); Trivedi and Goel, (1984) and
Kumar and Ravindranath (1998).

3. Result and Discussion

Variation in the Value of different Physico-chemical
parameters of 72 drinking water samples, as observed during
present investigation has been computed in Table — 1. And
diagrammatically presented in Figure — 1 (a, b & c¢). Whereas
the entire value as mention in the Table - 1 are the mean
(£SD) value of three samples of all three sources collected
from urban, semi urban and rural area during summer, rainy
and winter season, however no any samples of tap water in
rural area was found. The range value of each parameters
considering the source wise and area wise have been
compare with standard value as recommended by WHO, as
mentioned in Table — 2 and Table — 3 respectively.

Table 1: Physico-chemical properties of different samples of drinking water collected from available sources during different
season.

Source PHYSICO-CHEMICAL PARAMETERS
Study | of g con | Temp. Alkalinity| "¢ | po |BOD | COD |Chloride| TO®! | Ca Mg | Noy | Re PO, | so,
Area |drinking e pH me/l CO, mel | mgn | men mg/ hardness | hardness | hardness me/l ppm mgl m/l
water mg/l mg/l mg/l mg/l
summer| 257 | 77 | 882 [ 209 |44 |45 [1235 [3592 | 1663 | 397 | 421 | 059 | 069 | 006 | 7.8
1181 | 207 | #331 | 23 | =14 |x101| 218 | #2.62 | 37 | =231 | 27 | z01 | 2021 | 20012 | =18
;‘;:3 Ramy | 260 | 78 | 885 [212 |54 [355 [132 [3493 17012 [ 3400 [ 7341 [ 068 | 054 | 006 | 639
e +19 |=112]| =29 | £18 | 25 |«106| +23 | 3.0 | 38 | 34 | 22 | 2023 | 025 | 0.013 | +1.65
winter | 195 | 76 | 95 [ 237 |58 [305 [113 | 3693 | 1432 | 3431 | 283 | 072 | 062 | 008 | 686
23 | £15| =27 | 21 | 26| 212 | 221 | 228 | 34 | 226 | 28 | =021 | 023 | +0.01 | +1.55
< 284 | 75 | 915 | 239 | 293 | 485 | 1405 | 2032 | 157.05 | 395 | 402 | 092 | 062 | 006 | 578
2 Summer| o4 | sn1| #25 | +19 | 20| £15 | 226 | 227 | 35 | w29 | 223 | 033 | 028 | 001 | +1.84
: Tap "oy | 200 [77 |7 917 [ 204|367 [425 | 146 [2781 [16083 [ 356 | 204 | 096 | 052 | 006 | sal
Z | water 217 |#13 | 5372 | 05 | =23 | 218 | #23| 222 | 30 | 35 | 34 | 028 | =01 | +0.02 | +1.64
z winter | 212 | 75 | 945 | 242 | 39 [346 |13.02 [ 2638 | 15772 | 3637 | 347 | 085 | 055 | 008 | 573
<18 | +14 | 33 | 09 | =18 | =12 | 220 | 26 | 355 | +264 | 3.0 | <023 | <028 | =0.012 | <151
summer] 289 | 73 | 750 | 249 |65 |24 | 92 | 4675 | 18782 | 385 | 389 | 0.65 | 0.68 | 006 | 7.08
25 | 07| =27 | 21 | =25 +06 | +18 | ©29 | 37 | 222 | 28 | 025 | 021 | 001 | 147
'3:’:; Ramy | 20 | 74 | 785 [ 7243 [75 199 [oar [aa19 19006 | 307|254 [ 074 055 [ 005 | 603
er 21 | +15| =29 | 406 | =14 | 209 | 224 | 23 | 30 | =26 | 29 | 01 | 028 | x00 | +155
winter | 198 | 74 | 735 | 241 | 79 [135 [ 895 | 4368 | 18738 | 1919 | 308 | 066 | 06 | 008 | 636
24 | +12| =27 | %23 | =19 | 209 | +21 | 29 | 35 | 28 | 22 | 024 | 4023 | 0,032 +1.49
Summer] 259 | 77 | 985 | 196 | 46 | 35 [1285 | 2584 | 1793 | 416 | 381 | 056 | 066 | 007 | 4
428 | +13 | +381 | «1.8 | 29 | 1.6 | 226 | +27 | +385 | 23 | 26 | 2027 | 033 | +0.03 | +1.58
Hand ) 277 | 76 | 1162 | 187 | 484 | 3.11 |12.18 | 239 | 17667 | 355 | 31.6 | 059 | 063 | 008 | 72
"“Tp Rainy | oo1 | w14 | 137 | w14 | 210 [2013] 219 | 26 | 237 | 29 | 27 | 2021 | 201 | 0031] +184
ater winter | 202 | 76 | OLT | 184 [512 285 | 115 | 2106 | 16934 | 3692 | 332 | 055 | 054 | 008 | 75
< +19 | 07| 233 | 429 |23 | +11 | 420 | 255 | +35 | 226 | +3.0 | =028 | 021 | +0.014 | 420
z Summer| 2895 | 75 | 191 [ 230 |29 [378 [13.05 2751 | 1842l | 396 | 364 | 085 | 059 | 007 | 63
b <18 | £13 | =35 | £19 | =26 | =14 | =202 | 3.0 | #345 | 2255 | 23 | 2023 | +027 | 0016 | +19
z Tap [ o T[7284 | 75 | 1044 | 223 | 36 | 365 | 126 | 2689 | 18601 | 272 | 253 | 084 | 054 | 006 | 62
2 | water Y w19 |15 | 371 | 225 | +18 | #13 | 223 | 229 | 38 | 27 | 226 | +033 | 2025 | =001 | 17
2 winter | 227 | 76 | 943 [ 222 |42 [314 [121 [ 2601 | 1814 | 3334 | 332 | 086 | 057 | 006 | 69
Z 21 | #12| =29 | #20 |14 | 210 | 19 | 222 | 34 | 235 | 22 | s00 | 024 | 200 | +175
@ Summer| 2565 | 75 | ota | 183 | 77 [175 [1045 [3679 | 18872 | 397 | 315 | 074 | 068 | 007 | 88
227 | +14| =37 | 06 | =29 | 207 | 226 | =28 | 355 | 223 | 27 | 2027 | +023 | +0.02 | +1.55
E:’e'lf Ramy | 272 | 76 | 779 | T182 [787 [es |93 [35ia [use7s 287 | 187 | 086 |06 | 007 | 82
er 21 | =11 | 371 | 23 | =25 |«041| 225 | #23 | £330 | 28 | 34 | 033 | 027 | =001 | £135
winter | 204 | 75 | 828 | 175 [ 816 106 | 89 | 3388 | 183.06 | 3056 | 323 | 082 | 066 | 007 | 4
23 | 07| 29 | +14 | =21 |=085| 1.8 | 27 | 38 | 26 | 28 | 025 | +0.1 | +0.03 | +1.23
Summer] 274 | 76 | 943 | 179 334 [ 35 [141 | 249 | 16707 | 375 | 407 | 071 | 068 | 007 | 59
250 | #13 | 33 | 21 | «13 | 207 | £19 | 34 | 365 | =255 | 23 | +023 | 033 | 0012 | +1.53
Hand ) 269 | 77 | 935 172 | 378 | 365 | 134 | 2334 | 16212 | 258 | 313 | 07 061 | 006 | 54
‘:v";:’epr Rainy |\ o4 | w12 | 237 | w18 |20 | 200 | 223 | 30 | 235 | 426 | 20 | 2021 | 2024 | 20011 | 101
winer | 197 | 77 | 955 | 167 [423 [255 [1301 [ 230 |16978 | 3181 | 317 | 085 | 058 | 008 | 57
+17 | +15 | 33 | 425 [+256]| 206 | +20 | +26 | 34 | 29 | 27 | 024 | 025 | 2003 | +1.67
éﬂ Summer — — — — — — — — — — — — — — —
: |,
a .
e ===
a ‘Winter — — — - — — — — — - - - - - -
Summer| 2895 | 74 |65 | 152 | 70 | 17 [965 | 3198 | 17445 | 381 | 335 | 065 | 064 | 006 | 71
Bore 221 | £12| 296 | +14 | 229 | 209 | +24 | +28 | 295 | 30 | 34 | =023 | =01 | +0.01 | +155
ol | Ramy | 272 |74 | 736|151 745 |75 [889 [ 3076 [17022 [ 226 | 246 | 0.69 [ 058 | 005 | 67
o er Yol w19 | =11 | +30 | 225 | +23 |2005| 226 | 227 | =23 | +02 | +26 | +033 | +028 | 20012 | +135
winter | 204 | 73 | 775 | 166 | 87 [127 | 85 | 3033 | 16861 | 3684 | 287 | 065 | 065 | 009 | 69
2040 | #14 | =33 | +23 | =18 |«034| 223 | 223 | 34 | 226 | ©23 | =00 | 2025 | 002 | +17
Volume 3 Issue 6, June 2014
Paper ID: 02014335 1268

Licensed Under Creative Commons Attribution CC BY




International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Impact Factor (2012): 3.358

—

I
Hw =
Tw
Bw
HE
A ?
Hwi
—

7 [
BO : B
{(mg1) jila] = = = Z F i = = 5
ngzl) 504 Al e g Fe(ppum) ™ po t iz
mgl) rH 22T =22
cop £33 NO3(mgl) § =&
mgn  EE s 7
== = &
£ () 8
() w
Figure: 1 (a, b & ¢) Variation in Physico-chemical
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Table 2: Comparison of observed data (Physico-chemical properties of drinking water from different sources) with standard

recommended by WHO
SL No. Physico-chemical SOURCE OF DRINKING WATER STANDARD
Parameters Hand pump water Tap water Bore well water WHO
1 [remp.C) 19.5-28.9 21.2 - 28.95 19.8 - 28.95 15°C to 21°C
2 pH 7.6 -7.8 7.5-7.1 73-7.6 6.5-8.5
3 Alkalinity (mg/l) 88.2-116.2 91.5-119.1 65.1-91.4 NA
4 Free CO,; (mg/l) 16.7 - 23.7 22.2-24.4 15.1-24.9 NA
5 DO (mg/) 34-538 2.9-4.2 6.5-8.7 4
6 BOD (mg/l) 2.55-4.5 3.14 - 485 1.06 - 2.4 2
7 COD (mg/l) 11.3-14.1 12.1-14.6 8.5-10.15 10
8 Chloride( mg/l) 21.6 -36.93 26.01 - 29.32 30.33 - 46.75 250
9 Total hardness (mg/l) 143.2 -179.3 157.05 - 186.01 [ 168.61 - 190.06 500
10 |Ca hardness (mg/l) 25.8-41.6 27.2-39.6 19.19 - 39.7 200
11  |Mg hardness (mg/l) 28.3 -42.1 25.3-40.2 18.7 - 38.9 50
12 [NOj3 (mg/l) 0.55-0.85 0.84 - 0.96 0.65-0.86 45
13 |Fe (ppm) 0.54 - 0.69 0.52 - 0.62 0.55-0.68 0.1
14 |[PO4 (mg/l) 0.06 - 0.08 0.06 - 0.08 0.05 - 0.09 NA
15 [SO4 (mg/) 54-8.4 5.41-6.9 6.03 - 8.8 205

Table 3: Comparison of observed data (Physico-chemical properties of drinking water from different study area) with

standard recommended by WHO

SL No. Physico-chemical STUDY AREA STANDARD
Parameters Urban area Semi urban area Rural area WHO
1 |Temp. (C) 19.5 - 28.9 20.2 - 28.95 19.7 - 28.95 15°C to 21°C
2 |pH 73-1738 75-7.7 73-177 6.5-8.5
3 |Alkalinity (mg/l) 73.5-94.5 77.9-119.1 65.1-95.5 NA
4 |Free CO, (mg/l) 20.9 - 24.9 17.5-23.1 15.1-17.9 NA
5 [DO (mg/h) 2.93-7.9 2.9-8.16 3.34 - 8.7 4
6 |BOD (mg/l) 1.35-4.85 1.06 - 3.78 1.27 - 3.65 2
7 |COD (mg/) 8.95-14.6 8.9-13.05 8.5-14.1 10
8 |Chloride( mg/l) 26.38 - 46.75 21.06 - 36.79 23.1-31.98 250
9 |Total hardness (mg/l) [ 143.2 - 190.06 169.34 - 188.72 | 162.12 - 174.45 500
10 |Ca hardness (mg/l) 19.19 - 39.7 27.2-41.6 22.6 - 38.1 200
11 |Mg hardness (mg/l) 254 -42.1 18.7 - 38.1 24.6 - 40.7 50
12 [NOj; (mg/l) 0.59-0.96 0.55-0.86 0.65 - 0.85 45
13 |Fe (ppm) 0.52 - 0.69 0.54 - 68 0.58 - 0.68 0.1
14 |PO4 (mg/l) 0.05-0.08 0.06 - 0.08 0.05 - 0.09 NA
15 [SO4 (mg/l) 5.41-17.58 6.2-8.8 54-7.1 205
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The pH values were found slightly alkaline in all sources of
drinking water that ranges from 7.3 to 7.8. The temperature
of sample water was found maximum during summer season
and minimum in winter season that ranges from 19.3 °C to
28.95 °C. Total alkalinity was observed minimum in bore
well water while maximum in tap water. Variation in the
value of DO was found from 2.9 mg/l to 8.7 mg/l that is
more than standard value. High DO level in community
water supply is good because it max drinking water taste
better, however high DO level speed up corrosion in water
pipe. The B. O. D. of the samples was found ranges from
1.06 mg/l to 4.85 mg/l, whereas the maximum value was
observed in tap water (3.14 — 4.85 mg/l). The maximum
value of COD was observed in tap water while minimum in
bore well water, varied from 8.5 mg/l to 14.6 mg/l. Total
hardness of drinking water was found maximum in bore well
water (168.61 mg/l — 190.06 mg/l). The variation in the
value of Nitrate, Phosphate and Sulphate was also observed,
which are lesser than standard value, as recommended by
WHO. Similarly value of Chloride and Iron were also found
with variable range whereas Chloride is lesser than standard
value while Iron in higher than standard value (WHO).

4. Conclusion

In spite of variation, the observed value of Physico-chemical
parameters show generally under the range of standard/
recommended value accept four parameters that are DO,
COD, BOD and Iron. The values of these parameters in the
most of the samples have found more than permissible limit.
Similarly the value of Iron was found more than standard
value, whereas the Chloride, Nitrate and Sulphate shows
there very less presents than that of standard value.

Through the present investigation, we have confer the
Physico-chemical properties of drinking water used by the
public of Bilaspur district and findings reveal the fact that
the drinking water of this area, especially in urban area and
few patches of semi urban area of this district is not suitable
for public health. So far the source of drinking water is
concerned mostly tap water and hand pump water at some
extant is not suitable for human society.

This study is alarming the management system of drinking
water supply in this district. In order to meet the quality of
ground water it is recommended that continuous monitoring
with proper action is essential to ensure the supply of
suitable drinking water.
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