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MINOR RESEARCH PROJECT TITLE

“PHYSICO-CHEMICAL ANALYSIS OF BORE-WELLS
DRINKING WATER IN MORBI-MALIA TERRITORY”™

INTRODUCTION

India has a rich water resource including a wide network of rivers
and vast alluvial basins to hold ground water. In spite of the availability
of approximately 1100km’ water for meeting all kind of needs there are
severe problems of water scarcity, primarily due to non-uniformity in
availability. The problem has been further aggravated by the rapid
increase in population thereby increasing the demand of water supply for
irrigation, human and industrial consumption. Surface and ground water
are major sources of drinking water in urban and rural India. In urban
area water for drinking and various domestic purposes is supplied by
municipal authorities, which supply it after a thorough treatment.
However despite the treatment the water gets contaminated during the
distribution process either due to leakage from water pipes or escape of
protozoa and enteric virus through filters or formation of bio-film in
storage and distribution systems or even seepage of soil nutrients and soil
particles through breakage in supply system.

In fact industrial waste and the municipal solid waste have emerged
as one of the leading causes of pollution of surface and ground water. In
many part of the country available water is rendered non-potable because
of presence of iron, nitrate, arsenic or heavy metals and pesticide used in
farm excess. The situation gets worsened during the summer season due
to water scarcity and rainwater discharge. Contamination of water
resources available for household and drinking purposes with heavy

elements, metal ions and harmful microorganisms is one of the serious
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major health problems. As a result huge amount of money is spent for
chemical treatment of contaminated water to make it potable. Thus there
is a need to look for some useful indicators, both microbiological and
physical, which can be used to monitor both drinking water system
operation and performance. The problem of water contamination and
scarcity are very severe in Morbi-Malia territory where there has been a
rapid increase in population due to increase urbanization and
industrialization. While the condition of water contamination and scarcity
is very severe in Morbi-Malia city and rural area of both taluka. Both city
and rural area are experience very frequent episodes of cholera and
jaundice. A study has attempted to assess the physical and chemical
properties of bore-wells drinking water being used in different parts of
the Morbi-Malia city and rural area.

In continuation of earlier studies on bore-well water'>, here we
have investigated intensively the Physico-Chemical analysis of drinking
water of Morbi-Malia territory, located in Rajkot district of Gujarat state.
Bore-well water is generally used for drinking and other domestic
purposes in this area. The use of fertilizers and pesticides, manure, lime,
septic tank, refuse dump ete. is the major sources of bore-well water
pollution®. In the absence of fresh water supply people residing in this
area use bore-well water for their domestic and drinking purpose. In order
to assess water quality index, we have conducted the physico-chemical
analysis of bore-well drinking water.

We have measured the some parameters of the collected water
sample like temperature, salinity, alkalinity, total hardness, phosphate,
sulphate, nitrate, pH, electrical conductivity, T.D.S., turbidity, dissolved
oxygen, fluoride ete,

All above mentioned parameters and elements are found in all

bore-well water at some concentration, due to some pollutants and nature
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of rocks. For example in ground water low and high concentration of
fluoride may occur on the base of the nature of rocks and the occurrence
of the fluoride-bearing minerals. Low concentration of fluoride prevents
dental caries. However it has been observed that when fluoride intake
through water, food and air increases to a specific level (1.0mg/l to
1.5mg/1) the beneficial effect is lost and harmful effect is seen with
increasing concentration (above 1.5 mg/l). Excess intake of fluoride
beyond permissible limit brings out dental and skeleton fluorisis along
with some neurological disorder. Higher concentration of fluoride also
causes respiratory failure, fall of blood pressure and genera paralysis.
Fluoride ions inhibit a variety of enzymes - often by forming complexes
with magnesium ion and other metal ions.

According to water and river commission Western Australia,
ground water occupies the pores and crevices in sand, sand stone and
other rocks. The crucial role which ground water plays as decentralized
source of drinking water for millions of rural and urban families can not

be undermined.

EXPERIMENTAL

In the present study bore-well water samples from twenty five
different areas located in and around Morbi-Malia territory were collected
in brown glass bottle with necessary precautions’.

All the chemicals were used of AR grade. Double distilled water
was used for the preparation of reagents and solution. The major water
quality parameters considered for the examination in this study are
temperature, pH, D.O., turbidity, electrical conductivity, T.D.S., salinity,
alkalinity, phosphate, sulphate, nitrate, fluoride, total hardness and

chloride contents®,
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Temperature, pH, D.O., turbidity, electrical conductivity, T.D.S.,
salinity, phosphate, nitrate and fluoride value were measured by water
analysis kit, portable D.O. meter and manual methods. Total hardness of
water was estimated by complexometric titration methods’. Chloride
content was determined volumetrically by silver nitrate titrimetric method
using potassium chromate as an indicator and was calculated in terms of
mg/l. Alkalinity of water samples were measured volumetrically by
titimetric method’. Sulphate content was determined by volumetric
method’.

RESULTS AND DISCUSSION

Temperature : In the present study, temperature in May-2009 ranged
from 29.8 to 32.8°C and temperature in October-2009 ranged from 29.0
to 31.7°C.

D.O. : In the present study, D.O. in May-2009 ranged from 3.7 to 7.3
ppm. The minimum tolerance range is 4.0 ppm for drinking water. But
the D. O. was found lower in sample station Nos. 1 and 8. In October-
2009 D.O. ranged from 3.9 to 8.1 ppm. But the sample station No. 1
showed lower range.

pH : In the present study, pH in May-2009 ranged from 7.09 to 8.89.
The tolerance pH limit® is 6.5 to 8.5. The sample station No. 1, 3, 5, 6, 8,
11, 12, 13, 15, 16, 17, 21, 23, 24 and 25 showed higher pH than
prescribed range. In October-2009 pH ranged from 7.58 to 9.06. The
sample station No. 8, 12, 15, 16, 17, 20, 21 and 23 showed higher pH
than the prescribed range.

Turbidity : In the present study, Turbidity in May-2009 ranged from
0.06 to 2.50 NTU and in October-2009 Turbidity ranged from 0.10 to
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'Y So all the sample

4.70.The tolerance range for Turbidity is 5 NTU
station Nos. have shown lower NTU values than the prescribed range.
Electrical conductance : In present study, Electrical conductance in
May-2009 ranged from 0.78 x 107 to 6.10 x 10” mho/cm, while in
October-2009 Electrical conductance ranged from 0.47 x 107 to 4.94 x
10? mho/cm.

T.D.S. : In the present study, TDS in May-2009 ranged from 397 to
3090 ppm. According to WHO’ and Indian standards'’, TDS value should
be less than 500 ppm for drinking water. The sample station Nos. 1 to 25
except 10 showed higher range compare to prescribed WHO and Indian
standards. In October-2009 TDS ranged from 237 to 2490 ppm. But
sample station Nos. 1 to 25 except 7, 10, 20 and 21 showed higher range
than prescribed range.

Salinity : In the present study, Salinity in May-2009 ranged from 390
to 3080 ppm and in October-2009 Salinity ranged from 240 to 2470 ppm.
AlKkalinity : In the present study, Alkalinity in May-2009 ranged from
100 to 660 ppm while in October-2009 Alkalinity ranged from 120 to 700
ppm.

Phosphate : In the present study, Phosphate in May-2009 ranged
from 11 to 42 mg/l and in October-2009 Phosphate ranged from 10 to 31
mg/l. The evaluated value of phosphate in the present study is higher than
the prescribed value'’. The higher value of phosphate is mainly due to the
use of fertilizers and pesticides by the people residing in this area. If
phosphate is consumed in excess, phosphine gas is produced in gastro-
intestinal tract on reaction with gastric.

Nitrate : In the present study, Nitrate in May-2009 ranged from 84 to
447 mg/l and in October-2009 Nitrate ranged from 90 to 415 mg/l. The

tolerance range for Nitrate is 20-45 mg/l. Nitrate nitrogen is one of the
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major constituents of organism along with carbon and hydrogen as amino
acids proteins and organic compounds in the bore-well water' . If the
nitrate reduces to nitrite then it causes methaemoglobinaemia in

15.16 .
and also diarrhea.

infants
Sulphate : In the present study, Sulphate in May-2009 ranged from
125.29 to 365.08 mg/] and in October-2009 Sulphate ranged from 105.15
to 355.08 mg/l. The tolerance range of Sulphate is 200-400 mg/1".

Total hardness : In the presence study, Total hardness in May-2009
ranged from 110 to 980 ppm and in October-2009 Total hardness ranged
from 80 to 810 ppm. The tolerance range for Total hardness'’ is 300-600
ppm.

Chloride : In the present study, Chloride in May-2009 ranged from
120.2 to 1469.7 mg/l and in October-2009 Chloride ranged from 63.9 to
1180.9 mg/l. While the tolerance range for chloride is 200-1000 mg/1'°.
Fluoride : In the present study, Fluoride in May-2009 ranged from 0.9
to 1.2 mg/l and in October-2009 Fluoride ranged from 0.9 to 1.2 mg/1.
While the tolerance range for Fluoride is 1.0 to 1.5 mg/1".

In the next year in same season no major change is seen in all the

parameters.
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