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Abstract- Water is the prime natural resource. Water is 
important for life on earth, and  the largest source of fresh 
water lies under the earth’s  surface, hence it is need to check 
the groundwater quality. The physico-chemical parameters of 
groundwater along the area of Sanjivani sugar factory, 
Kopargaon, Maharashtra state were studied. The various 
parameters are selected for the assessment of ground water 
quality and that parameters are temperature, pH, alkalinity, 
dissolved oxygen, total dissolved solids, total hardness, 
calcium, magnesium, chloride, fluoride etc. Comparative 
studies of groundwater samples in different seasons (pre-
monsoon and post monsoon) were experimented and in which 
found that alkalinity, TDS, calcium are in higher 
concentration  than the permissible limit with reference to the 
standard limits given by BIS. 
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I. INTRODUCTION 
 

     The part of the earth's surface covered with water in 
various forms such as rivers, lakes, ponds, reservoirs and 
oceans etc. are described as water bodies.  Water is one of the 
basic needs on the globe. Water is probably the only natural 
resource to touch all aspects of human civilization from 
agricultural and industrial development to cultural and 
religious values embedded in society. The total water amount 
on the earth is about 1.35 billion cubic kilometers. About 97.1 
% has been locked into oceans as salt water. Ice sheets and 
glaciers have arrested 2.1 %. Only 0.2 % is the fresh water 
present on the earth, which is used by human for various of 
purposes. Remaining 0.6 % is in underground form. But 
unfortunately it has been getting polluted day by day due to 
different anthropogenic activities. So it is burning need, to 
conserve the water and prevent it from various type of 
pollution. There should be proper water quality investigation 
and management. This could be possible by continuous Water 
Quality Monitoring. 

 
Ground water has been the primary source of water 

supply for domestic, agricultural and industrial uses in 

Maharashtra. It is the single higher and most readily available 
resource of irrigation and more than 55% of the total area 
under irrigation depends on ground water sources. About 70% 
of rural water supplies are depend on ground water sorce. 
Thus ground water plays a very important role in the state’s 
economy and therefore necessity to be monitored scientifically 
both in terms of quality and quantity, for sustainable 
development and management. 

 
II. MATERIAL AND METHODS 

 
For the present study the samples for analyze 

groundwater parameter are collected along the periphery of 
Sanjivani sugar factory, Kopargaon. Groundwater samples are 
collected  from dug well, tube well, hand pump etc. during the 
pre-monsoon and post monsoon period i.e.(March 2014 and 
Sept.2015). The above collected ground water samples were 
check for various water quality parameters by using physio-
chemical analysis [2] viz. Temperature, pH, Alkalinity, 
Dissolved oxygen, TDS, Total Hardness, Calcium, 
Magnesium, Chloride, Fluoride, Nitrate  etc. 
   

For physical and chemical analysis of the samples a 
number of sophisticated instruments were used and standard 
methods were followed [12].  

 
Fig. 1 : Location map of Kopargoan Taluka 

 
1.1 Location map of Kopargoan Taluka 
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2.1 Selection of water quality parameters:  
 

The occurrence of  the  ion and  impurities  in  the 
ground water  is mainly depends upon the  geologic  formation  
at  the  particular  area.  The Deccan  trap  basalt  forms  the 
main water bearing  formation  in  the Kopargaon  taluka. 
Some basic  impurities  are  found  in  all  types  of geological  

formation. However  the  ion and  impurities associated with  
the basaltic  formations are high  Alkalinity, Total hardness, 
Cl, Ca, Mg, TDS, Fluoride and Iron. The hydrogeology of the 
Kopargaon Taluka forms the basis of selection of the water 
quality parameters such as Alkalinity, Total hardness,, Cl, Ca, 
Mg, TDS, Fluoride and Nitrate. 

 
Fig.2 : Over view of Sampling Locations. (12 Nos.) 

 
Over view of Sampling Locations. (12 Nos.) 

 
Table 1 : LATITUDES AND LONGITUDES OF SAMPLING LOCATIONS 

 
 
III. RESULTS AND DISCUSSION 
 

This section presents the results of physico-chemical 
parameters as determined in samples collected from along the 
periphery of Sanjivani (Takli) Sahakari Sakhar Karkhana Ltd. 
Kopargaon. The results of analysis   obtained are summarized 
in Table 2.  

3.1 Physico-chemical analysis of ground water quality 
parameters during Pre-Monsoon: 
 

Ground water samples were collected from periphery 
of Sanjivani (Takli) Sahakari Sakhar Karkhana Ltd. 
Kopargaon. These samples were collected during summer 
season .The results of analysis are tabulated below. 
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Table 2: Physico-chemical analysis of ground water quality parameters during pre-monsoon season: 

 
Note: All units are in mg/l except Temperature & pH 

 
1. Temperature: 
 

Cool water is generally more suitable than warm 
water. High water temperature raises the growth of 
microorganisms and may increase taste, odour and corrosion 
problems. The temperature for above samples was found in 
range between 23.80C  to 25.30C. The higher values of 
temperature parameter are found especially for pre-monsoon 
assessment. 

 
2. pH: 
 

Low pH is one of the common problem of ground 
water. The reason of low pH is  due to  the addition of acidic 
rain water. Other ions found in ground water such as nitrates 
and sulfates may reduces pH value. The ill effects of acidic 
water are many. The pH value becomes important in corrosion 
control, since lower pH values may cause turburculation and 
corrosion of pipes and water tanks etc. A lower pH value 
below 4.0 may produce sour taste and higher value above8.5  
give it a bitter taste. Higher pH values (alkaline water) may 
produce incrustation, sediment deposit, difficulty in 
chlorinating, besides producing certain psychological effects 
on human system, if such alkaline waters are consumed. It is 
clear from the table 2 that the pH value of water samples were 
varying from7.32 to.8.12 and these values are within the 
permissible limits prescribed by BIS. 

3. Alkalinity: 
 

The acceptable limit at presence of alkalinity like 
hydroxides, carbonates and bicarbonates should be between 
200 to 600 mg/l .The alkalinity values were found in the range 
of 225.38 to 620.24 mg/l, which is higher than acceptable 
limit. 

 
4. Dissolved Oxygen (D.O.) 
  

The dissolved oxygen level is changes due to 
physical, chemical and biological activities in the water. It is 
up to 4 mg/l for survival of aquatic life. Higher temperature, 
biological impurities, ammonia, nitrates, ferrous iron, 
chemicals such as hydrogen sulphide and organic matter 
reduce DO values. From Table 2 the concentration of D.O. is 
5.86 to 6.84 mg/l. 
  
5. Total Dissolved Solids (TDS)  
 

Total dissolved  solids is defined as the concentration 
of all dissolved minerals in the water.  High concentration of 
TDS could be due to heavy residential area and intensive 
irrigation. Sources for TDS include agricultural run-off, urban 
run-off, industrial effluent, muncipal wastewater, and natural 
sources such as leaves, silt, plankton and rocks.  The high 
concentration of TDS (levels above 2,000 mg/L) may cause 
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corrosion of pipes and plumbing  systems. In the present 
investigation the TDS level was found 585.8 to 2045.2 mg/l 
which is higher values than permissible limit. As per standard 
TDS greater than 2000 mg/l unacceptable for drinking 
purpose. 
 
6. Total Hardness: 
 

Hardness is defined as a characteristics of water that 
represent the total concentration of calcium and magnesium 
ions expressed as calcium carbonate.. Hardness is one of the 
important property of groundwater from utility point of view 
for different purposes. For potable water the total hardness 
should be limited up to 200 mg/l & maximum permissible 
value is 600 mg/l. Table 2 indicates the concentration range of 
total hardness found is 510 to 865.4 mg/l which has indicated 
higher values in groundwater.  
 
7. Calcium:  
 

Calcium is an important nutrient required for 
organism. Calcium values observed in range 78.35- 210.15 
mg/l for pre monsoon season are higher than permissible 
limits. 
 
8. Magnesium: 
 

 Concentration of magnesium values observed in the 
range of 44.25- 122.35 mg/l in different samples, For pre 
monsoon season the concentration of magnesium are higher 
sides. 
 
9. Chloride 
 

Chlorides occur in all natural water in varying 
conditions. The desirable value of Chloride content is 250 
mg/l. Above taken samples were found concentration of 
chloride vary from 195.73-458.62 mg/l. Obtained range which 
is slightly higher than acceptable limits. The high chloride 
content may harm metallic pipes and structure. 

10. Fluoride: 
 

Fluoride concentration is significantly low in all the 
samples. Fluorides in a drinking water have a dual 
significance, if the fluoride concentration in drinking water is 
less than 0.8 mg/l, it causes dental carries in growing children. 
If it is more than 1.5 mg/l, it causes mottling of enamel, 
brittleness of bones. The fluoride content in the groundwater 
shows a range of 0.36 to 0.57 mg/l (Table2). In all samples 
fluoride content found within permissible limit as compared to 
BIS standards. 
 
11. Nitrate: 

 
Nitrate content in drinking water is considered 

important for its adverse health effects. The occurrence of 
high levels of nitrate in ground water is a prominent problem 
in many parts of the country. The nitrate content in the study 
area varies from 24.5 to 54.24 mg/l during pre-monsoon 
season. Nitrate is effective plant nutrient and moderately toxic. 
A limit of 45 mg/l has been prescribed by BIS (2012) for 
drinking water supplies. Nitrate concentration above 45 mg/l 
may prove harmful to human health. Excessive nitrate in the 
water could be due to the large use of fertilizers or improper 
operation and maintenance of septic systems. Nitrates are 
especially toxic to children less than six months of age. 
Children who ingest nitrate may not have developed an 
immune system that can ward off the compound. The 
condition known as "blue-baby syndrome" may occur. 
 
3.2 Physico-chemical analysis of ground water quality 
parameters during Post-Monsoon 
 

Ground water samples were collected from periphery 
of Sanjivani (Takli) Sahakari Sakhar Karkhana Ltd. 
Kopargoan. These samples were collected during post 
monsoon season .The results of analysis are tabulated below: 
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Table 3 : Physico-chemical analysis of ground water quality parameters during post-monsoon season: 

 
Note: All units are in mg/l except Temperature & pH 
 
1.Tempurature: 
 

The temperature for above ground water samples 
were found in range between 18.50C to 19.5 0C. The lower 
values of temperature are noticed especially for post-monsoon 
measurements. 
 
2. pH: 
It is clear from the table 3 that the pH value of water samples 
were varying from 6.21 to 7.86 and these values are within the 
limits prescribed by BIS. 
 
3. Alkalinity: 
 

The acceptable limit at presence of alkalinity like 
hydroxides, carbonates and bicarbonates should be between 
200 to 600 mg/l .The alkalinity values were found between 
210.8 to 398 (S5) mg/l , which is slightly in higher side. 
 
4. Dissolved Oxygen : 
 

It is up to 4 mg/l for survival of aquatic life ,From 
Table 3. Samples were found D.O 5.64  to 6.95 mg/l. 
 
5. Total Dissolved Solids: 
 

The concentration of TDS level was found in 
between to 358.5 to 654.4 mg/l which is not within 
permissible limit. As per BIS standard TDS greater than 600 
mg/l unacceptable for drinking purpose. 

 6. Total   Hardness : 
 

For potable water the TH should be limited upto 300 
gm/l & maximum permissible value is 600 mg/l. Table 3  
indicates that all samples are above permissible limits i.e. 
range in between 285.4 to 654.6 mg/l which has indicated 
higher hardness in groundwater. 
 
7. Calcium: 
 

Calcium is an important nutrient required for 
organism. Calcium values observed for post monsoon season 
are in between 45.5 to 135.46 mg/l. which has indicated higher 
calcium in groundwater than acceptable limit. 
 
8. Magnesium: 
 

Concentration of magnesium values observed for 
post monsoon season are in between 32.5 to 78.43 mg/l where 
desirable limit is 30 mg/l. 
 
9. Chloride (Cl-): 
 

The desirable value of Chloride content is 250 mg/l. 
Above taken samples were found concentration of chloride 
vary from 110 to 288.5 mg/l which shows higher than 
desirable limits. High concentrations of chloride give a salty 
taste to water. 
 
10. Fluoride: 
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The fluoride content in the ground water shows a 

range of 0.36 to0.49 mg/l which is within permissible limit. 
According to recommendation of BIS maximum permissible 
level of fluoride  concentration should be below 1.5mg/l . 
 
11. Nitrate: 

 
The nitrate content in the study area varies from 18.4 

to 46.4 mg/L during post-monsoon season which is within the 
permissible limit as compared to BIS standards. 
 

IV.CONCLUSION 
 

In the present study water quality has been calculated 
to assess the suitability of groundwater for drinking purpose 
along the periphery of Sanjivani sugar factory, Kopargaon, 
Maharashtra, India. Better water quality was found in the post 
monsoon season than that of pre-monsoon season because of 
water recharging due to rain water. The results shows that the 
concentration of alkalinity, total hardness, Nitrate, TDS, Ca, 
Mg, Cl at most of the sampling stations having higher values 
than the permissible limit prescribed by the Indian standards. 
The analysis shows that the groundwater of the study area 
need some treatment before it consumption. It is 
recommended that water analysis should be carried out from 
time to time to monitor the rate and kinds of contamination. 
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