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ABSTRACT
Groundwater is used for domestic and industrial water supply and irrigation all over the world. Water
from wells were earlier used for various purposes including drinking. But now a days these wells are
not in use. If water from selected sources, is potable then the load on municipal water supply can be
reduced. So it is important to determine the potability of ground water from sources. The water
samples were collected before and after monsoon from three areas in Kalyan, Mumbai (India). The
samples were analyzed for their physico-chemical characteristics like pH, temperature, turbidity,
TDS, hardness, alkalinity, fluoride, iron, copper, MPN, nitrate, nitrite and chromium in laboratory. The
parameters studied clearly showed very less variation in hardness except in one place. All the other
parameters were within limits.

Key Words : Groundwater, Aquifers, Borewells, Potability, Recharged

INTRODUCTION
Water plays an important role for existence of
mankind. The demand of water is rapidly
increasing for drinking, irrigation and industrial
uses. Freshwater being one of the basic
necessities of life, the human race through the
ages has striven to locate and develop it. In the
last few decades, there has been a tremendous
increase in demand for fresh water due to rapid
growth of population and the accelerated pace of
industrialization.1 Water in its natural state is free
from pollution, but when man tampers with water
bodies, it loses its natural conditions. 2

Anthropogenic activities can alter the relative
contributions of the natural causes of variations
and also introduce the effects of pollution.3 Rapid
urbanization, especially in developing countries like
India, has affected the availability and quality of
groundwater, a renewable resource, due to
overexploitation and improper waste disposal,
especially in urban areas. According to World
health Organization, about 80% of all diseases in
human beings are caused by contaminated water.4
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Groundwater is often defined as water occurring
within the subsurface geological environment. The
flow of groundwater and the pollutants that it may
contain is very slow as compared with flow on
land surface. As a result of this, it may take
considerable time for the contaminants to move
away from the source of pollution, and degradation
in the groundwater quality may remain undetected
for many years. Once the groundwater is
contaminated, its quality cannot be restored by
stopping the pollutants from the source.5 It
therefore, becomes imperative to device ways and
means to protect it. Huge amounts of money and
efforts have been spent by the municipalities,
governments and industries to protect the quality
of surface and groundwater.
Large geographical area of Maharashtra State is
occupied by hard rock. The hard rocks (Basalt +
Metamorphic) occurs in the State covering an
area of about 91%, put certain limitations to the
availability and development for groundwater due
to their adverse hydro-geological configuration.
Kalyan city lies between the coordinates 19°15’
North and 73°09’ East covering an area of
approximately 25 square kilometers. Kalyan city
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now a days suffering from availability of drinking
water. Municipal Corporation of Kalyan cannot
be able to supply drinking water for 24 hrs. for
the city. Kalyan area is rich in ground water level.
From olden time there were large number of wells
which were used. Hence the potability
characteristics of the ground water from Kalyan
area were studied.

MATERIAL    AND   METHODS
The water samples were collected before and after
monsoon season. Samples were collected in
polyethylene bottles from various wells. Utmost care
was taken during sampling to avoid any kind of
contamination. The parameters were analyzed using
‘Standard Methods for Water and Waste Water
treatment’.6

The quality of the ground waters of three areas of
Kalyan where ground water is used in a considerable
quantity were assessed by examining the Physico-
Chemical parameters such as, pH, Temperature,
Electrical Conductivity, Turbidity, Alkalinity,
Hardness, Total Dissolved Solids, Most Probable
Number (MPN), Nitrate,  Nitrite, Heavy Metals
(Iron, Chromium, Copper).
Temperature and pH were measured at the time
of sampling itself. Physical attributes like electrical
conductivity was analyzed using electrical
conductivity meter. Turbidity was determined by

comparison with standard turbidity suspensions.
Total amount of nitrates were estimated by using
Phenol disulphonic acid method.
Total amount of nitrites were estimated by using
Griess-Ilosyay method. Total amount of iron was
determined by using spectrophotometer. Total amount
of chromium was determined by titrimetric method.
Total amount of copper was determined by using
AAS (Atomic absorption spectrophotometer).
Model Elico SL 165.
Load of Microbial population was determined by
using MPN (Most Probable Number) method and
Mac-Conkey’s broth as growth medium.

RESULTS   AND   DISCUSSION
The observations indicate that pH and
Temperature values are more or less similar for
all the three sites for pre-monsoon as well as post-
monsoon. The conductivity values for Site 3 are
lesser than Site 1 and Site 2 for both pre-monsoon
and post-monsoon. The TDS and Hardness values
vary for all the three sites. The post-monsoon
values are less indicating dilution. The values for
alkalinity are maximum for Site 1 and minimum
for Site 3.  The metals like Iron, Chromium and
Copper are absent at all the three sites. The nitrate
values are slightly higher for Site 3 than Site 1
and Site 2. The MPN values are well within the
limits indicating absence of sewage pollution.

Pre-Monsoon Post-Monsoon
                        Sites S1 S2 S3 S1 S2 S3

pH 6.8 7.2 7.3 6.8 7.2 7.3
Temperature 290C 310C 290C 270C 300C 290C
Conductivityµ mho/cm. 0.756 0.718 0.628 0.723 0.647 0.610
TDS mg/lit 200 320 90 150 240 50
Turbidity (NTU) 2 1 1 1 1 1
Hardness mg/lit 428 284 208 250 230 180
Alkalinity 172 140 132 143 124 101
Iron NIL NIL NIL NIL NIL NIL
Copper NIL NIL NIL NIL NIL NIL
Chromium NIL NIL NIL NIL NIL NIL
Nitrate ppm 0.09 0.08 0.14 0.02 0.05 0.08
Nitrite ppm 0.02 0.01 0.01 0.02 0.01 0.01
MPN 2 1 1 1 1 1

Table 1 : Physico-chemical characteristics of ground water samples collected at 3 sites.

S1 : Site 1            S2 :Site 2 S3: Site 3

   Parameter
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Standards
   Parameters BIS WHO ISI
pH 6.5-8.5 6.5-9.2 6.0-9.0
Temperature 5oC above 5oC above 5oC above

receiving  receiving receiving
streams  streams   streams

Conductivity
µ mho/cm.
TDS mg/lit 500 500 500
Turbidity (NTU) 10 10
Hardness (mg/lit) 300 500
Alkalinity  (mg/lt) 200 200
Iron (ppm) 1.0 1.0
Copper (ppm) 1.5 1.5
Chromium (ppm) 0.05 0.05
Nitrate (ppm) 45 45 45
Nitrite (ppm) 50
MPN 10 10 10

Table 2 : Standards for Water Parameters7-9

Fig. 1 : Variation in pH

Fig. 2 : Variation in Temperature

Fig. 3 : Variation in Conductivity

Fig. 4 : Variation in TDS

Fig. 5 : Variation in Turbidity

Fig. 6 : Variation in Hardness

pH

S1     S2    S3
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Fig. 7 : Variation in Alkalinity Fig. 8 : Variation in Nitrate

Fig. 9 : Variation in Nitrite Fig. 10 : Variation in MPN

CONCLUSION
Water samples from all three sources were
assessed for potability parameters. Water
parameters were checked and water was found
fit for drinking purpose.
Site 1 well shows hardness value greater in
summer season for drinking. High amount of
hardness not only affect domestic household
processes like washing of clothes, but it also affect
human health. Hardness is also related to taste of
water. Therefore, Water should be boiled or alum
treatment should be given to the water before use.
Boiling or use of alum is always advisable before
use of water.
In all water samples heavy metals contamination
is nil or below detectable level.
MPN values are also below permissible limit but
chlorine treatment is advisable.
The present study suggests that these ground
water sources can be used as an alternative source
of water throughout the year.

The shallow aquifers get periodically recharged
as evident from pre and post monsoon drinking
water parameters.
Well recharging or rain water harvesting technique
can be used to improve amount and quality of
water.
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