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Summary of the Project

Banaskantha district is located in the northern part of Gujarat
state. It shares its border with Rajasthan state in north, Sabarkantha district in
east, Kutch district in west and Patan and Mehsana districts in south.
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Banaskantha district includes the area around the Bank of Banas river. Sipu
and Luni are also rivers of the district. These rivers remain almost dry in all
seasons except in good monsoon.
According to 2001 census, the district has population 2504244
out of which 11% are urban i.e. most of the population of the district is
located in rural areas. In summer, maximum temperature is very high (45 oC),
while in winter, temperature remains very low (5oC) in the district. Here
rainfall is very irregular and drought is not a new phenomenon.
Due to increase in the population in last decades, stress on
groundwater resources has been increased. In most of the part of the district,
groundwater is used for drinking purpose also. Five talukas (Danta, Palanpur,
Vav, Kankrej, Dhanera) of Banaskantha district were selected for this
research work.
Most of the population in the selected five talukas of the
Banaskantha district is in rural area and relies on ground water as a source of
drinking water. Hence, if groundwater does not satisfy the quality standards
for drinking water, it creates health hazards. Hence, quality analysis of water
has become important.
Extensive field-work was carried out in the area of five talukas:
Vav, Kankrej, Dhanera, Danta and Palanpur of Banaskantha district for
collecting groundwater samples. Such samples were collected from sources
like bore wells and tube wells. Collected water samples were stored in the
pre-cleaned plastic containers.
Physicochemical Assessment (Laboratory Work):
These samples were collected, preserved and analyzed for
physicochemical characteristics such as temperature, colour, odour, turbidity,
electrical conductivity, pH, total dissolved solids, total alkalinity(CO32- and
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HCO31-) and concentrations of ions like chloride, fluoride, calcium,
magnesium, nitrate, sodium, potassium and sulfate.
Colour, odour and temperature were recorded as preliminary
observations of the water samples. Instrumental methods and Chemical
methods were used in laboratory work. Turbidity meter, pH meter,
Colourimeter, Conductometer, TDS meter, flame photometer were used for
the instrumental analysis while titration methods were used for ions like Ca2+,
Mg2+, CO32-, HCO31-.
Physical parameters like pH and electrical conductivity(E.C.) were
determined by pH meter and E.C. meter respectively. Total dissolved
solids(TDS) and turbidity were measured by TDS meter and turbidity meter
respectively. Chemical parameters like sulfate(SO42-) was determined by
colorimetric method, whereas, calcium(Ca2+) and magnesium(Mg2+) were
determined by standard EDTA titration method. Carbonate(CO32-) and
bicarbonate(HCO31-) were estimated by titrating with H2SO4. Chloride(Cl1-)
was determined by argentometric titration method. Sodium(Na 1+) and
potassium(K1+)

were

measurement

by

flame

photometric

method.

Fluoride(F1-) was measured by ion selective electrode. Nitrate (NO31-) was
measured by colorimetric method.
Temperature was measured in oC unit, turbidity was measured in NTU
(Nephelometric Turbidity Unit) and pH was measured on pH scale (0 to 14).
E.C. was recorded in s cm-1 unit while values of parameters like TDS,
concentrations of ions like Na1+, K1+, Ca2+, Mg2+, Cl1-, F1-, CO32-, HCO31-,
SO42- were expressed in mg/l unit.
Statistical Analysis:
Statistical analysis can be applied to represent the data of the water
research work and useful in understanding the internal relations of various

4

parameters used for the physicochemical analysis. As initial part of statistical
analysis, mean and standard deviation(S.D.) for the values of different
parameters were calculated.
Correlation is a broad class of statistical relationship between two or
more variables. Hence, it can be considered as a normalized measurement of
covariance. The correlation study is useful to find a predictable relationship
which can be exploited in practice. It is used for the measurement of the
strength and statistical significance of the relation between two or more water
quality parameters. Hence, it is helpful for the promotion of research
activities. It can put forward possible causal or mechanistic relationships of
research work. The correlation coefficients(r) were calculated. Pearson
correlation matrix was obtained. Here, r is a dimensionless index which is in
the range of -1.0 to +1.0 inclusive 0. It exhibits the extent of a relation
between variables. The values of r from 0 to 1 and its indications are shown
in the following Table. According to these indications, relation between
variables was determined (Table-1).

Table - 1: Indications of values of coefficient (r)
Value of r

0.0 - 0.2

Indication

Very poor

Slightly

of the

correlation

significant

relation

0.2 - 0.4

correlation

0.4 - 0.6

0.6 - 0.8

0.8 - 1.0

Moderate

High

Very high

correlation correlation correlation
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Drinking Water Quality Comparison:
The standard or guideline for drinking water prescribes the essential or
desirable characteristics to be tested for ascertaining the appropriateness of
water for drinking purpose. These standards drew up directives for the purity
of water intended for human consumption. Quality of water samples has been
compared with the Indian Standard (IS: 10500) and ICMR (Indian Council of
Medical Research) specifications for drinking water, guidelines suggested by
the World Health Organisation (WHO) and EU (European Union). This
comparison becomes helpful in determining suitability of water for drinking
purpose.
Conclusion:
The present work has led to conclude that the quality of water samples
studied were acceptable from the some of the physicochemical parameters
but as pH, TDS, F1, Cl1-, NO31- and Na1+ values of many samples were
violating the desirable limit suggested by ICMR, the water should be treated
properly before its usage as drinking water to avoid probable unpleasant
effects. Remedial measures should be taken. If the groundwater used for
drinking and other domestic activities is contaminated, it creates intimidation
to the health of the people. If the ground water is not suitable as to be used in
irrigation, it affects farming. Hence, periodical evaluation of water quality
requires serious attention. Water quality assessment is pre-requisite to the
water quality management. To protect and manage quality and quantity of
groundwater is essential for the healthy progress of any nation.
Temperatures of these samples were in the range of 24.0oC to 27oC.
It was noted by direct observation that all the water samples were
found colourless and clear. Odour is recognized as a quality factor affecting
acceptability of drinking water and food prepared from it. Organic and
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inorganic substances add taste and odour. Direct inspection of the samples for
odour was done and found that samples were odourless.
Turbidity is an important physical property of water. Turbidity
indicates dimness of water. High value of turbidity indicates presence of
many suspended particles in water. Consumer acceptance of such water
decreases. Clear water contains low turbidity level while grubby water
contains high turbidity level. For all water samples, turbidity was in the range
of 1 to 2.60 NTU(Nephelometric Turbidity Unit). It indicates that suspended
and colloidal matters are present in very negligible amount in the samples of
water.
The pH value of water is an expression of how acidic or basic the
water is on the scale of 0 to 14. pH lower than 4 will produce sour taste and
higher value above 8.5 will produce bitter taste. Higher pH accelerates the
scale formation in water heating apparatus. pH below 6.5 starts corrosion in
pipes, thereby releasing materials such as Zn, Cd, Cu, etc. pH values of
water samples were found in the range of 4.1 to 8.9.
The value of TDS describes the general quality of water. Total
dissolved solids in water originates from various factors like minerals,
sewage, natural sources, the nature of piping which is used to convey the
water, agricultural runoff, etc. Many dissolved substances are undesirable in
water. TDS values for the samples of Dhanera taluka region varied from 696
to 1500 mg/l. For TDS, ICMR suggests 500 mg/l as the desirable limit while
1500-3000 mg/l as the maximum permissible limit. Here, the groundwater
samples of Alwada, Dedha, Rajoda, Kunwarala, Bhatram, Vasan, Bapla,
Pengiya and Valer showed TDS values which were exceeding the desirable
limit. High TDS value reduces the quality and affects the taste of water. If
drinking water contains high TDS, palatability decreases and may cause
gastro intentional irritation. The presence of high levels of TDS may also be

7

objectionable to consumers, owing to too much scaling in water pipes, boilers
and domestic appliances.
TDS values for the samples of Kankrej taluka varied from 770 to 1029
mg/l having mean value 892.60 and standard deviation(S.D.) 93.56. For TDS,
IS suggests 500 mg/l as the desirable limit while 2000 mg/l as the maximum
permissible limit in the absence of alternate source. Here, the water samples
of Panswal, Tervada, Kunwarva, Adhgam, Tana, Khasa, Raner, Mota
Jampura, Khariya, and Jakhel showed TDS values which were exceeding the
desirable limit. High TDS values: 960 and 1100 mg/l were also observed
respectively in the samples of Dalwada and Dhelana of Palanpur Taluka. The
water sample from Nagel of Danta taluka also showed higher value of
TDS(1210 mg/l). TDS values for the samples of Vav taluka region varied
from 875 to 1600 mg/l. Here, samples of Eta, Fangadi, Golgam, Kareli,
Vandhiyavas, Limbuni, Dharadhara, Boru Dudosan and Joradiyali of vav
taluka showed TDS values which were exceeding the desirable limit. High
TDS value reduces the quality and affects the taste of water.
In water resources, concentration of fluoride is increasing due to
geochemical dissolution of fluoride containing minerals, fast urbanization
and modern industrialization. Fluoride concentrations in water differ with the
type of rock from which water flows. Higher concentration of fluoride also
causes respiratory failure, variation in blood pressure and general paralysis.
The permissible limit for F1- is 1.0-1.5 mg/l indicated by IS and WHO.
Presence of large amount of fluoride ( 1.5 mg/l) is associated with dental
and skeletal fluorosis, while inadequate amount of fluoride (1.0 mg/l) is
associated with dental carries. In all these five talukas, F 1- was found in the
range of 0.60 to 1.52 ppm. The F1- concentration in samples of Vav taluka
was from 0.80 to 1.50 mg/l having mean value 1.15. Three samples of
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Fangadi, Vandhiyavas, Dudosan of Vav region were not up to the desirable
limit (1.0 mg/l) indicated by ICMR.
Alkalinity levels vary across India. If alkalinity value in drinking water
is higher, the taste of the water becomes unlikeable. Total alkalinity(CO 32and HCO31- ) of samples was from 214 to 578 mg/l.
Cl1- is one of the major inorganic anion of water. The salty taste is
produced by the chloride concentration is variable and dependent on the
chemical composition of water composition. High chloride may harm
metallic pipes and growing plants. For, Cl1-, ICMR suggests the limit 200
mg/l while EU suggests the limit 250 mg/l. In the water samples,
concentration of Cl1- was from 77.39 to 300 mg/l. Samples of Rajoda,
Kunwarala, Valer, Sadarpur and Kesarpura crossed the limit indicated by EU.
Sulfate is found in most mineral waters. It can cause a pungent odour
and taste in water and may have a laxative effect. For SO42-, ICMR indicates
200 mg/l as desirable limit. Concentration of SO42- was in the range of 5.20 to
62.41 mg/l. So, all the samples were within the limit for SO42- indicated by
ICMR and EU.
Increasing nitrate in water is a big peril to the public health. High
nitrate level was not found in this area except in some cases of Vav taluka. In
the groundwater samples of Vav taluka, the nitrate values varied from 6.14 to
22.15 mg/l having standard deviation 10.58. Majority of the samples of Vav
taluka were beyond the limit for nitrate indicated by ICMR(20 mg/l). One
sample of Palanpur Taluka also showed higher concentration of Nitrate(32
mg/ml).
Potassium is present in rock and soil. Sources of potassium include
fertilizer and erosion of potassium-bearing minerals like feldspar. In water,
potassium has no smell or colour, but may give water a salty taste. Potassium
is vital for the body. Undesirable health effects from exposure to higher
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potassium in drinking water are unlikely in healthy people. Potassium and
sodium maintain the body's water balance. Potassium is also associated with
nerve function and blood pressure. Concentration of K1+ was in the range of
0.39 to 26 mg/l.
High level of Na1+ is associated with excessive salinity and is found in
many minerals in water. Concentration of Na1+ in groundwater samples of
Vav taluka was in the range of 159.85 to 215.05 mg/l, having standard
deviation 19.15. Samples of Dharadhara and Dudosan of Vav region have
higher concentration of Na1+ compared to EU limit for Na1+(200 mg/l).
Higher level of salinity(sodium hazard) was also noticed samples of
Kudwa(Kankrej) and Dhareda(Danta region).
Hardness of water is caused by the presence of the multivalent cations
and is largely due to calcium and magnesium ions. In the samples of Vav
taluka, Ca2+ concentration ranged from 6.14 to 22.15 mg/l, while Mg2+
content was found from 4.68 to 21.73 mg/l. Thus, the amount of Ca 2+ present
in the samples was within the desirable limit indicated for Ca 2+ by ICMR.
Higher Ca2+ and Mg2+ concentration was found in some cases of Danta
taluka, but the concentration of Ca2+ was below 75 mg/l and Mg2+ was below
30 mg/l. Hence, the concentrations were within the range of prescribed limit
of Ca2+ and Mg2+ indicated by ICMR.
Water quality is affected by sewage and industrial discharges, run-off
from agricultural fields and urban run-off. Water quality is also influenced by
floods and droughts and can also arise from lack of awareness among people.
The need for public involvement in maintaining water quality is also an
important aspect to maintain the quality of water resources. Raising
understanding of appropriate practices will help the people recognize the
gloomy realities of depleting water resources and at the same time help in
engaging them in monitoring and maintenance of water quality.
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Public should be made aware of water quality. Watchful management
of precious natural liquid asset is a need of time. For the welfare of the
human being, water quality should be assessed on the regular basis.
Monitoring alone will not solve groundwater problems. Active participation
of people to keep the situation of groundwater under control is also of a great
worth. With the people awareness, our future will be sparkling, indeed!
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