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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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1. 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
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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.

Il. 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
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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

Fig.2 : Over view of Sampli

Over view of Sampling Locati
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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.

g Locations. (12 Nos.)

A
b,

ons. (12 Nos.)

Table 1: LATITUDES AND LONGITUDES OF SAMPLING LOCATIONS

SE. NO. | LOCATION | LATITUDE (IN) LONGITUDE (E) SOURCE
1 51 1975471617 N 74720740 07 E Dug Well
2 52 19754710 87 ™ 74720746 47 E Dug Well
3 83 1925424 1" N 747297533 .07 E Dug Well
4 54 19°54°25 5" N 1472975647 E Dug Well
3 ] 19754714 87 N 74°30°20.57 E Hand Pump
] s6 19°54°16.2° N T4730°24 07 E Dug Well
7 57 19°53°40.1° N 7473071207 E Hand Pump
8 S8 19753°46.6° N 7473071247 E Dug Well
a =0 19753°46.6° N 74720750 57 E Tube Well
10 S10 19253743 4 N 7472075137 E Dug Well
11 s11 19°53°52. 4" N 74720745 57 E Tube Well
12 512 19°53°58" N 74720°41 87 E Tube Well

I1l. 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.
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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:

Parameter 51 52 53 54 85 56 57 58 59 S10 511 512
Temperature

252 243 238 246 251 247 252 249 248 251 253 24.8
0C
Ph 8.10 742 7.80 132 3.12 7.64 748 7.82 746 760 7.26 163
Alkalinity 26554 22538 | 28510 | 31348 | 25225 ) 62024 | 603.16 | 54684 | 6108 | 30456 | 23600 | 2055
Do 633 6.24 6.84 392 6.13 386 6.10 621 6.14 398 6.14 6.18
TDS 748 8454 5858 854 1360 | 12504 | 1025 | 20452 | 20165 | 2120 | 9854 | 89620
Total hardness | 3434 510 | 3958 | 36425 | 6254 | 70462 | 8654 | 7128 | 7164 | 7845 | 576 | 3344
Calcium 7835 043 13325 | 14685 | 1852 | 1744 | 16575 | 1985 | 21015 | 20843 | B750 | %654
Magnesim 4423 7315 3845 | 46350 | 46.83 | 934 [ 11230 | 122535 ) 1183 | 1038 | 376 64.25
Chlonde 334.25 230354 | 19573 | 24662 | 3342 | 219384 | 453862 | 41042 | 30552 | 268536 | 24638 | 51526
Fluonde 048 058 042 041 043 049 043 044 046 037 036 038
Nitrate 254 378 302 245 | 3016 | 4826 | 3424 466 | 4932 | 4384 | 345 248

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 23.8°C to 25.3°C. 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 t0.8.12 and these values are within the
permissible limits prescribed by BIS.
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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/I
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.
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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/I
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:

Parameter
51 82 s3 54 85 56 87 58 59 810 811 812
Temperature
oc 183 19.3 192 19.7 0.1 18.3 194 19.7 18.3 192 192 15.9
Fh 1.86 1.63 11 6.94 6.36 6.68 6.84 6.67 6.54 12 6.93 6.21
Allzalinity 2483 246.48 51624 | 21446 342 3004 374 363 308 524 224 2108
DO 6.43 6.34 6.21 5.98 6.76 6.93 5.87 5.78 6.3 jad 6.32 6.8
TDS 4455 464.73 4823 434 4323 3434 336 38343 6344 562 3383 363.7
Totalhardness 33345 480.14 325 4458 | 4582 518 634.6 618.3 610.4 4337 2854 3143
Calcim 433 6323 8332 82.15 912 35.62 10284 | 12563 | 13346 [ 11094 73 63.4
Magnesim 323 04 4236 3443 3846 336 68.30 1343 634 76.88 53.8 356
Chlonde 1354 110 22483 | 16346 | 1762 | 21446 | 24363 2654 2885 | 13646 187 164
Fluonide 0.36 0.38 0.41 042 0.42 049 0.43 044 0.4 047 0.36 0.58
Nitrate 2014 258 233 184 2646 382 464 36.6 4382 4384 245 19.38
Note: All units are in mg/l except Temperature & pH
1. Tempurature: 6. Total Hardness :

The temperature for above ground water samples
were found in range between 18.5°C to 19.5 °C. 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/I.

5. Total Dissolved Solids:

The concentration of TDS level was found in
between to 3585 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.
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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/I.

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 t00.49 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, CI 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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