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ABSTRACT:

Water is a common element in the lives of all people and society. Present study is dealing with tap
water quality of municipal and tube well sources, evaluated from 14 samples collected from 7
areas of Ahmedabad city. Ahmedabad is situated at 23.03° N and 72.58 ° E. There were eleven
(11) drinking water samples from Municipal sources and three (3) drinking water samples from
tube-well sources. In total hardness, almost all the samples were within highest desirable limits
(HDL). In calcium hardness, most of samples were between highest desirable limits and maximum
permissible limits. Magnesium hardness was having most of the samples above highest desirable
limits or even crossing the maximum permissible limit. Chlorides and salinity showed tendency
towards highest desirable limits. Electrical conductivity and Total Dissolved Solids (TDS) were
increased than highest desirable limits or below the maximum permissible limits. All parameters
have either positive or negative correlation as per Pearsons’ correlation matrix. Classification of
ground water based on total hardness indicates that most of the samples were within 150-300 mg/L
i.e. hard water. Proper water treatment, especially for tube-well water is necessary.
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INTRODUCTION :

Water is essential for life. Water is needed in all aspects of our life like for drinking, for food
production, for washing and for maintaining our health and dignity. Water is also required for
producing many industrial products, for power generation and for transport of people and goods-
all of which are important for the functioning of a modern, developed society. Water is essential
for ensuring the integrity and sustainability of the Earth’s ecosystems (WWDR, 2003).

Kapila and Mehta (2006) evaluated the ground water quality for drinking purpose with various
physico-chemical parameters of Amalsad village in Gujarat. They found many parameters like

total dissolved solids, total solids, total hardness, calcium hardness and magnesium hardness, pH

etc. beyond the Gujarat Pollution Control Board (GPCB) permissible limits. Shelat et al. (2005)
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analysed seasonal changes in various parameter of surface water in Bhavnagar. They found that
most of the parameters studied were within the permissible limits of drinking water. They found
high turbidity and most probable number (MNP) count of E. coli and Enterobacter in all samples.
Vediya and Pandya (2003) correlated cadmium levels with physico-chemical parameters like
electrical conductivity (EC), carbonates, bicarbonates, chloride, calcium and magnesium content in
Modasa district. Chinoy et al. (2005) reported considerable fluoride content in ground water.
Solanki (2007) found various parameters like turbidity, pH, sulphate, chloride, fluoride, calcium,
magnesium, total hardness, nitrates etc. in higher amount in riverine water. pH did not show any
appreciable changes during all the three seasons. Our previous studies (Suthar et al., 2008a-d;
Suthar et al., 2010; Suthar et al., 2011; Suthar and Suthar, 2010) and Verma et al., (2008) showed
that various areas of Ahmedabad City have poor drinking water quality. Hence, the present study
was carried out as a part of continuous monitoring.

MATERIALS AND METHODS :

The present study is associated with water quality evaluated from 07 areas of Ahmedabad city of
Gujarat state. Ahmedabad is the largest city in Gujarat state located on the bank of Sabarmati river.
It is located at 23.03° N and 72.58" E. Total 14 water samples were collected from municipal and
tube well sources in the morning and labeled appropriately.

They were from Amraiwadi (4), Maninagar (3), Jashodanagar (2), Rajkot (1), Hatkeshwar (1) and
Vatva (1) areas. Sample were analysed for various physico-chemical characteristics by standard
method in the college laboratory (Sunilkumar and Ravindranath, 1998). The colour, test and odour
were reported by direct seeing, smelling and tasting the water sample before chemical analysis.
The chemical parameters analyzed were total hardness (TH), calcium hardness (CH), magnesium
hardness (MH), chlorinity (CHL), salinity (SAL), Electrical conductivity (EC), Total Dissolved
Solids (TDS) and pH. The data were compared with Gujarat Pollution Control Board (GPCB)
drinking water standard as per Kapila and Mehta (2006). These standards are same as IS: 10500 of
Bureau of Indian Standard for parameters studied (Shankar and Balasubramanya, 2008). The data
were analysed statistically by calculating mean, range (maximum and minimum value), correlation
matrix and student’s t-test.

RESULTS AND DISCUSSION :

Water is a common element in the lives of all peoples and society. Water has been the foundation
of many great civilizations (Khandwala and Suthar, 2007; Suthar and Suthar, 2010). Today, it is
essential for the agricultural, economic and industrial activity that helps societies to develop

(Matsuura, 2003; Solanki, 2007).
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Present study is dealing with tap water quality of municipal and tube well sources, evaluated from
14 samples collected from 7 areas of Ahmedabad city. There are eleven (11) drinking water
samples from Municipal sources and three (3) drinking water samples from tube well sources
(Table 1). All samples were colourless, odorless and not having any bad taste. In total hardness
(TH) almost of all the samples were within highest desirable limits (HDL). In calcium hardness
(CH), most of samples are within highest desirable limits and maximum permissible limits (MPL).
Magnesium hardness (MH) was having most of the samples above highest desirable limits or even
crossed maximum permissible limits. Chlorides (CHL) and salinity (SAL) showed tendency
towards highest desirable limits. Electrical conductivity (EC) and Total Dissolved Solids
increased than highest desirable limits or below the maximum permissible limits. pH was within
the prescribed range (Table-1). Table-2 shows sample sourcewise list of parameters studied. It
indicates higher amount of magnesium hardness and total dissolved solids in tube well sources
compared to municipal sources. Table-3 shows Pearson’s correlation matrix for physic-chemical
parameters studied. It indicates that all parameters have significant co-relation with each other
positively or negatively. Classification of ground water based on total hardness indicates that most
of the samples were within 150-300 mg/L i.e.hard water (Table-4).

In developing nations, water samples are polluted mainly by industrial effluents and untreated
sewage. In recent years, there were increased awareness about the pollution among Governments
& scientists in most of the countries. Due to which, they have sought to initiate programmes for
monitoring and abatement of pollution, especially the seepage of effluents in ground water
(Sahayaraj et al., 2002). In the present study, all the samples are from eastern side of Ahmedabad
having industrial activity. So, tubewell samples with high rise in magnesium and total dissolved
solids might be due to industrial effluents.

In the recent past, calcium (Ca""), Magnesium (Mg"™"), iron (Fe™), chloride (CI) and fluoride (F")
have been proved to be health hazardous, if present in excess in the drinking water (Sahayaraj et
al.,2002; Gadhia et al., 2007). Joshi (2004) found higher amount of TDS, fluoride in bore-well
water of Mahesana city. Prajapati and Rao (2004) found that sulphate, total iron and most probable
number (MNP) counts of cauliforms in borewell water in Himmatnagar City. Vedia and Shah
(2003) studied the ground water quality by various physico-chemical parameters of Modasa City
and found water suitable for drinking purpose as per World Health Organisation (WHO) standards.
In addition, the present findings of various physico-chemical parameters also correlates with
results of our studies (Suthar et al., 2008 a-d; Suthar et al., 2011).

Hydrologically, water makes its way from the top of mountains to the sea. During this period,

water can be used many times to alleviated thirst, sustain crops, facilitate industry, help to generate
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electricity and to support the natural environment (Matsauura, 2003; Khandwala and Suthar,
2007).

CONCLUSION :

Water is an element with multiple uses. It links various activities and people together. For these
reasons, it must be managed wisely through an integrated approach which takes care of all uses
and users.
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Table-1 Physico-chemical parameters of water samples collected from different areas of
Ahmedabad City.

1 152 76 76 228 411 038 266 | 6.86
2 30( 104 196 292 527 1.09] 763 | 7.39
3 464 284 180 4438 808 | 1.22| 854 | 6.56
4 18§ 148 40 5438 989 | 1.07| 749 | 7.2
5 172 100 72 220 397 073] 511 6.58
6 17¢ 96 80 192 346 | 0.59] 413 | 7.33
7 18( 96 84 80 144 | 1.66| 1162 7.33
8 14( 72 68 180 325 025 175 7.02
9 144 64 80 176 318 0.54] 378 7.1
10 16( 100 60 80 1441 022 154] 6.9
11 16( 120 40 68 123| 1.67| 1169] 6.75
12 30( 104 196 292 527 1.02] 714] 6.74
13 30( 140 160 260 469 | 1.47| 1029] 7.14
14 25 72 184 68 123 | 2.00] 1400| 6.82
Within HDL 13 03 00 09 10 05 05
Between
HDL and 01 10 09 05 04 09 09
MPL
Above MPL 00 01 05 00 00 00 00
Total 14 14 14 14 14| 14| 14
Sample
HDL 300 75° 30° 250° 450" 0.707 500°
MPL 600 200° 90° | 1000° 18007 2.86" 2000°

Units of measurements: TH (as CaCOs3) mg/L; CH (as Ca) mg/L; MH (as Mg) mg/L; CHL(as CI)
mg/L; SAL g/1; EC mS/ml; TDS ppm. pH (6.5 to 8.5).

Abbreviation HDL=Highest Desirable Limit, MPL = Maximum Permissible Limit, TH = Total
Hardness; CH = Calcium Hardness; MH= Magnesium Hardness; CHL= Chlorinity; SAL=
Salinity; EC= Electrical Conductivity; TDS= Total Dissolved Solids Min= Minimum; Max=
Maximum; AVG= Average/Mean

The samples were collected and analysed in the year 2010.

$ as per Gujarat Pollution Control Board standards.

# No GPCB Standards available but calculated values.

Table 2. Sample sourcewise list of physico-chemical parameters studied

TH CH MH CHL | SAL EC TDS PH
Municipal 203+29.15| 115£18.3 | 89+15.5 | 228+45.8| 412+82.63 0.90+0.157 599.5+110 | 7.0+0.08
(140-464) | (64-284) | (40-196) | (68-548) | (123-989)| (0.22-1.67)| (154-1169) | (6.56-
7.39)
Tubewell | 285+14.67] 105+19.6 | 283+14.3%] 207+69.9] 3731262 10.283 | 1048+198* | 6.9+0.12
(256-300) | (72-140) | (254-297) | (68-292) | (123-527)| (1.02-2.00)| (714-1400) | (6.74-
7.14)
Total 2214247 | 113£14.7| 10816 | 224+37.8] 404123 | 0.99+0.15 | 696+106 | 6.980.0
(140-464) | (64-284) | (40-297) | (68-548) | (123-989)| (0.22-2.00)| (154-1400) | (6.86-
7.39)
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Values are Mean + SEM. Values in parenthesis represents range having minimum and maximum

value for each parameter studied. Students t-test*P<0.05 ** P< 0.01***P<0.001

Abbreviation TH = Total Hardness; CH = Calcium Hardness; MH= Magnesium Hardness; CHL=

Chlorinity; SAL= Salinity; EC= Electrical Conductivity; TDS= Total Dissolved Solids

Table 3. Pearsons’ correlation matrix for physico-chemical parameter studied

TH CH MH CHL SAL EC TDS PH
TH 1
CH 0.783**4 1
MH 0.820**% 0.287 1
CHL 0.498* | 0.627* |0.191** |1
SAL 0.498* | 0.626%** 0.191*** 0.999* |1
EC 0.415%%* 0.249***| 0.410***| -0.077**1 -0.076**1 1
TDS 0.415%%* 0.249*** 0.410*** -0.077**1 -0.076* | 1.000***| 1
PH -0.255**4 -0.325**1 -0.090**1 -0.002**7 -0.002**1 -0.018**1 -0.018**1 1

*Correlation is significant at the 0.05 level (2-tailed)

** correlation is significant at the 0.01 level (2-tiled)

***correlation is significant at the 0.001 level (2- tailed)
Abbreviation TH = Total Hardness; CH = Calcium Hardness; MH= Magnesium Hardness; CHL=
Chlorinity; SAL= Salinity; EC= Electrical Conductivity; TDS= Total Dissolved Solids

Table 4. Classification of groundwater based on total hardness

Total hardness as | Water class Number of samples i Percentage (%)
CaCOs; (mg\l) present study

Less than 75 Soft water 00 0.00

Between 75-150 Moderately hard wate| 03 21.43

Between 150-300 Hard water 10 71.42

Above 300 Very hard water 01 7.14

Total 14 100

The classification is as given in Vennila et al., (2008); units of measurement for total hardness (as
CaCOs) mg/L.
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