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Abstract 

Increasing pollution and degradation of all sources of water, is the present study of research so that the extent and rate of 
pollution may be known. Therefore, extensive study is performed on monitoring of the water resources for natural compositional 
elements in the industrial town of Jalna from Maharashtra state (India). The data base helped to assess the actual toxic potential of the 
water and made it easier to take prompt and proper steps for water quality assessment, identification and source apportionment of 
contaminants, and water quality mapping in the region. 

 
Keywords: Degradation, Pollution, Monitoring. 
 
Introduction 

Water is one of the most basic requirements of all forms of life and is the key to the socio-economic development of 
the country. Preserving the quality of water and ensuring its availability on a sustainable basis have been the major challenges 
that India is facing today. Increased water pollution due to industrial activities, growth of population and increasing requirement 
of water for the agricultural sector have led a scenario where access to safe drinking water in some parts rural areas has become 
a major problem (Devendra Dohare, Shriram Deshpande and Atul Kotiya (2014)1). Water quality is a major concern in 
management of tickle irrigation systems. In fact, partial or complete clogging reduces uniformity of water distribution and as a 
consequence, decreases irrigation efficiency. 

 
Agricultural water use plays the most critical role in water resources management all around the world. In addition, 

irrigated agriculture is dependent on an adequate water supply of usable quality. Water qualities concerns have often been 
neglected because of good quality supplies have been plentiful and readily available. This situation is now changing in the many 
areas. Intensive use of nearly all good quality supplies means new irrigation projects and old projects seeking new or 
supplemental supplies must believe lower quality and fewer desirable sources. To avoid problems when using these poor-quality 
water supplies, there must be sound getting to make sure that the standard of water available is put to the simplest use. Heavy 
metals (Cu, Pb, and Zn) normally present at much lower concentrations in waters compared to major ions (SO4

2-, Cl-, Mg2+, 
Ca2+, etc.). They are continuously released in the aquatic environment via natural and anthropogenic influx (V. T. Patil and P. 
R. Patil (2010)2).  Nowadays, the contamination of soils, sediments, water resources and biota by heavy metals in a major 
concern especially in many industrialized areas due to their toxicity, persistence and bio-accumulative nature. 

 
Copper is rarely found in natural water and its higher amount is attributed to corrosive action of water. Persons exposed 

to cadmium are reported to have the adverse effects like bronchitis, emphysema, anaemia and renal stones. Mercury in nature 
exists as mono and divalent salts or as organo-mercury compounds, of which the important and most is methyl-mercury. It is 
accumulated in food chain. The harmful effects in man are dye to hexavalent chromium. Its higher concentration results in liver, 
intestinal and lung cancer narcosis, nephritis and even death. Copper is an important component of protein found in the enzymes 
that regulate the rate of many biochemical reactions in plants (Murhekar Gopalkrushna H. (2011)3). The plants would not grow 
with the presence of these specific enzymes. Copper promotes seed production and formation and it plays an important role in 
chlorophyll formation. It’s deficiency and toxicity; both are lethal to plants. Water is also known as ‘blue gold’ and it is life for 
all living beings. 

 
Other pesticides, though no longer used, persist in the environment where they bioaccumulation in the flora and fauna. 

If the compounds are present only in very low concentrations, they are hazardous because some species of aquatic life are known 
to concentrate 100-fold or more. There is no predictable safe level for pesticides in water where food chains can occur (Shahida 
Perween & Ummatul Fatima (2015)4). These insecticides find their way into the water systems through leaching, channelling, 
direct spillage and wind drift. Many pesticides, particularly those with low solubility, show a tendency to bioaccumulation in 
organisms when present in water or sediment even in very low concentrations. Many pesticides have been shown to be potentially 
toxic, carcinogenic and mutagenic. For example, high concentrations of herbicides flushed with surface water during spring 
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runoff may adversely affect the growth and survival of aquatic plants, which are essential food sources and breeding grounds 
for aquatic organisms (Susan Varughese & Devi Prasad K. V. (2012)5). 

 
Molasses (one of the important bio-products of sugar industry) is the cheap source of production of alcohol in distilleries. They 

produce about 40 billion litres of wastewater known as raw spent wash (RSW), which is characterized by high biological oxygen demand 
(BOD: 5000-8000 mg/L) and chemical oxygen demand (COD: 25000-30000 mg/L). Raw spent wash is normally discharge into open 
land or nearby water bodies resulting in a number of environmental problems including threat to plant and animal lives (K. 
Saravanakumar and R. Ranjith Kumar (2011)6). Distillery spent wash contains highest content of organic nitrogen and nutrients.  
 
Methods and Discussion 

The study is for the industrial town of Jalna in Maharashtra state. The town falls under drought region. Water scarcity is a part 
and parcel of this region. 2011 census showed total population of 147,029 males & 138,485 females. Town has 4 MIDC areas. Jalna is 
known for hybrid seeds, re-rolling mills & agro industries. The industrial chemical waste is dumped in water sources like rivers & ponds 
of Jalna. These play an important role in pollution of water. The study is therefore performed. Also, large quantity of fertilizer is used 
to protect & promote crop as the land is barren and observes less rainfall in the town.  

 
(Source: www.mapsofindia.com7) 
Fig 1: Map of Jalna 
 

Samples from different sites were collected for two years on monthly basis for physico-chemical analysis of water.  
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Table 1: Different characteristics of Elements Content in water 

Sr. 
No. 

Characteristic 

Permissible Limit 
Bureau of 
Indian 
Standards  
BIS 

For BIS if 
alternate 
source not 
available 

World Health 
Organization 
WHO 

European 
Union      
Std 
EU 

Physical Parameters 
1 Colour (Hazen units) 5 15 - - 
2 Odour Agreeable Agreeable - - 
3 pH value 6.5-8.5 - 6.5-9.2 6.5-8.5 
4 Taste Agreeable Agreeable - - 
5 Turbidity (NTU) 1 5 - - 
6 TDS (mg/l) 500 2000 < 500 - 
General Parameters 
7 Aluminium (mg/l) 0.03 0.2 0.2 0.2 
8 Calcium (mg/l) 75 200 100 100 
9 Chloride (mg/l) 250 1000 250 250 
10 Fluoride (mg/l) 1 1.5 1.5 1.5 
11 Residual chlorine (mg/l) 0.2 1 0.2 1 
12 Iron (mg/l) 0.3 - - 0.2 
13 Nitrate (mg/l) 45 - 50 50 
14 Sulphate (mg/l) 200 400 500 250 
15 Sulphide (mg/l) 0.05 - - - 
16 Total alkalinity (CaCO3) (mg/l) 200 600 100-500 - 
17 Total hardness (mg/l) 200 600 200 - 
Toxic Parameters 
18 Cadmium (mg/l) 0.003 - 0.003 0.005 
19 Lead (mg/l) 0.01 - 0.01 0.01 
20 Mercury (mg/l) 0.001 - 0.001 0.001 
21 Total arsenic (mg/l) 0.01 0.05 0.01 0.01 
22 Total chromium (mg/l) 0.05 - 0.05 0.05 

(Source - IS 10500: 2012 Indian Standard Drinking Water — Specification (Second Revision), ICS 13.060.20, BIS 2012, for WHO & 
EU standards https://www.lenntech.com/ who-eu-water-standards.htm)8 

 
 Temperature 

Temperature has been measured by using temperature probe of Portable water analysis kit (century) and the results are 
expressed as 0C (Bikkad Sumantrao Baliram (2009)9). 

 Odour 
The smell of water also plays an important role in preliminary investigation of water. Water if polluted or contaminated, smells 

differently. Hence odour of water is one of the important factor or parameters to be considered while testing the purity of water or water 
analysis (Gaikwad Anil Vaijnath (2009)10). 

 Turbidity 
The instrument was set at 100 with 40 NTU standard suspension, every division on the scale was kept equal to 0.4 NTU 

turbidity level. The water sample was recorded from the scale. If the sample having maximum turbidity i.e., value beyond 40 NTU, then 
it was diluted to have turbidity value below 40 NTU. The turbidity value was obtained y making the use of following working (Gaikwad 
Anil Vaijnath (2009)10) 
Formula: Turbidity (NTU) = Nephtometer reading x 0.4 x Dilution factor 

 Colour 
Presence of metals like iron or manganese gives colour to water. This is because of industrial waste that water colour changes. 

Water colour can be removed by knowing proper substance using spectrophotrometric method, so that water becomes usable. (Miss 
Archana D. Chapolikar (2008)11) 
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 TDS 
Total Dissolved Solids (TDS) was measured by conductivity cell (with cell constant 1.15) of the water analysis kit. The 

conductance values obtained in μmhos/cm was converted into ppm by taking help of the relation: 2 μmhos/Cm = 1 ppm. (Gaikwad Anil 
Vaijnath (2009)10) 

 pH 
The measurement of pH of the all samples was carried out immediately after the collection of the samples by a pH electrode 

(probe) of Portable water analysis kit as per the instruction available with the instrument (Miss. Archana D Chapolikar (2008)11). 
 Fluoride 

Fluoride occurs as fluorspar (fluorite), rock phosphate, triphite, phosphorite crystals etc, in nature. Among factors which 
control the concentration of fluoride are the climate of the world and therefore the presence of accessory minerals within 
the rock minerals assemblage through which the bottom water is circulating. As per IS: 10500-2012 Desirable limit for fluoride 
is 1 and 1.5 mg/l in Permissible limit (Miss. Archana D Chapolikar (2008)11). 

 Alkalinity 
The alkalinity in water is generally imparted by the salts of carbonates, bicarbonates, phosphates, nitrates, borates, 

silicates, etc. together with hydroxyl ions in Free State. However, most of the waters are rich in carbonates and bicarbonates 
with a little concentration of other alkalinity been determined by titrating the samples with standard hydrochloric acid. 
Phenolphthalein and methyl orange were used as indicators. In the case of the use of phenolphthalein alkalinity (PA) and in case 
of methyl orange it is called as total alkalinity (TA). From the neutral point obtained by the two indicators, alkalinity expressed 
as CaCO3 and as CO3

-- and HCO3
- was calculated (Miss. Archana D Chapolikar (2008)11). The results have been expressed in 

ppm and as individual ion in mg/L. PA and TA have been calculated as follows 
 

(A x Normality) of HCl x 100 x 50 
PA as CaCO3, mg/L = -------------------------------------------- ml of sample 
(B x Normality) of HCl x 1000 x 50 
TA as CaCO3, mg/L = -------------------------------------------- ml of sample 
Where 
A = ml of HCl with only phenolphthalein 
B = ml of total HCl used with phenolphthalein and azo dye. 
PA = Phenolphthalein alkalinity 
TA = Total alkalinity 
 
 Chlorides 

The estimation of chloride of all the sample have been made by the Argentometric method by titrating samples against 
standard silver nitrate solution using potassium chromate solution. Silver nitrate reacts with chloride to make very slightly 
soluble white precipitate of AgCl. At the end point when all the chlorides gets precipitated free silver ions react with chromate 
to form silver chromate of reddish brown colour (Haridas B. Nagre (2002)12). The results have been expressed as ‘Cl’ in ppm 
(ml x Normality) of AgNO3 x 1000 x 50 
Chloride mg/L = ------------------------------------------------- ml of sample 
 Sulphates 

A Turbidimetric method was used for determining the sulphate content in the water samples. Sulphate ion is precipitated 
in the form of barium sulphate by adding barium chloride in hydrochloric acid medium. The concentration of the sulphate can 
be determined from the absorbance of the light by barium sulphate at 420 nm of colorimeter and then comparing it with a 
standard curve. It is expressed in ppm (Haridas B. Nagre (2002)12). 
 Nitrates 

An ultra-violet technique that measures absorbance of NO3 
- At 220 nm is suitable for screening the contaminated water. Since dissolved organic matter absorbs at 220 nm and NO3 
- Does not absorb at 270 nm, measurement at 275 nm can be used to calculate the nitrate content. The following formula was 

used. 
Nitrate = OD at 220 – (2 xO.D at 275) (Bikkad Sumantrao Baliram (2009)9) 
 Total Hardness (mg/L as CaCO3) 

Total hardness was estimated by EDTA Titrimetric method (Method No. 2340C, APHA 2002). Following chemicals 
were used As per IS: 10500-2012 Desirable limit and Permissible limit for hardness is lies between 200 to 600 mg/l respectively. 
The effect of hardness is Scale in utensils and hot water system in boilers etc. soap scum’s Sources are Dissolved calcium and 
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magnesium from soil and aquifer minerals containing limestone or dolomite. The Treatment of hard Water is Softener Ion 
Exchanger and Reverse Osmosis process. The degree of hardness of beverage has been classified in terms of the equivalent 
CaCO3 concentration as follows: Soft - 0-60mg/l, Medium - 60-120 mg/l, Hard - 120-180 mg/l, very hard - >180 mg/l (Bikkad 
Sumantrao Baliram (2009)9). 
 Coli Form [Escherichia coli form (E. coli)] 

The 0.1 ml diluted sample (102 – 104 times) was incubated in eosin – methylene blue agar medium at 37°C ± 1°C for 
48 hours. There was development of pink to red colour with metallic surface sheet. This indicates the positive test for E. Coli 
(Mohammad Mohsin Mohammd Yasin (2011)13). 
 
Result and Discussion 

Temperature is a vital factor to influence the biological reactions in water. The temperature of groundwater depends on various 
factors. It is an established fact that increased atmospheric concentration of greenhouse gases are main cause of climate change. The 
groundwater recharge is very sensitive to increased average daily temperature and atmospheric CO2 concentrations. Chemical reactions 
in the aquifer triggered by mixing of urban recharge whose quality is different, with the ambient groundwater may also reduce the 
groundwater temperature. In the present study the average temperature was found to be 24.86 0C. The range varies from 230C to 270C.  

 
Table 2: Physico-Chemical Analysis of samples collected from the site 

No Temp Colour Odour Nitrate Fluoride Chloride pH TDS Alkalinity Turbidity Sulphate Calcium TH Coli RC 

1 28 0 0 179.17 0.77 120.00 8.30 690 132 0.93 112.43 98.40 276 16 0.30 

2 28 0 0 160.63 0.73 112.00 7.30 680 144 0.81 228.48 94.40 268 16 0.30 

3 25 0 0 32.45 0.69 244.00 8.00 128 180 0.52 314.12 101.60 456 16 0.30 

4 25 0 0 35.51 0.59 219.00 8.50 680 155 0.49 259.57 111.70 472 16 0.30 

5 24 0 0 36.00 0.14 102.00 7.50 740 90 0.42 230.00 80.00 190 16 0.30 

6 25 0 0 47.12 0.71 254.00 7.60 729 98 0.74 195.72 100.10 381 16 0.30 

7 25 0 0 39.00 0.11 95.00 7.60 654 97 0.59 236.00 91.00 188 16 0.30 

8 25 0 0 41.25 0.12 215.00 7.50 625 100 0.52 93.12 33.00 272 16 0.30 

9 25 0 0 39.56 0.11 217.00 7.50 645 102 0.57 93.50 58.00 254 16 0.30 

10 27 0 0 37.26 0.11 261.00 7.50 625 114 0.61 89.40 46.00 215 16 0.30 

11 27 0 0 41.25 0.31 235.00 7.60 635 204 0.63 125.60 76.00 235 16 0.30 

12 27 0 0 38.58 0.66 256.00 7.70 690 260 0.69 59.66 41.60 1682 16 0.30 

13 28 0 0 154.16 0.74 152.00 7.60 542 164 0.54 101.16 54.20 224 16 0.30 

14 28 0 0 96.14 0.75 124.00 7.70 585 124 0.84 85.16 70.00 336 16 0.30 

15 25 0 0 55.51 0.66 100.00 7.70 500 164 0.41 60.00 78.00 268 16 0.30 

16 25 0 0 65.16 0.06 104.00 7.00 600 128 0.39 98.14 86.14 86.4 16 0.30 

17 24 0 0 38.14 0.83 104.00 8.00 482 108 0.69 69.83 94.40 200 16 0.30 

18 25 0 0 57.14 0.69 132.00 7.30 860 148 0.53 110.00 72.00 204 16 0.30 

19 25 0 0 76.18 0.55 160.00 8.00 1075 200 0.59 93.12 97.60 280 16 0.30 

20 25 0 0 26.58 0.35 272.00 8.30 380 112 0.52 63.12 33.00 272 16 0.30 

21 25 0 0 56.21 0.35 245.00 7.50 390 152 0.51 93.50 81.00 265 16 0.30 

22 27 0 0 55.46 0.36 256.00 7.60 401 133 0.49 89.40 87.00 315 16 0.30 

23 27 0 0 58.69 0.35 256.00 7.50 435 112 0.51 125.60 97.00 325 16 0.30 

24 27 0 0 38.58 0.66 256.00 7.70 690 260 0.69 59.66 41.90 1682 16 0.30 

 
Although the variation is very less, high temperature is recorded in May and June months of every year. The overall average 

of Nitrate is 59.6 mg/l ranging from 32.18 mg/ to 88.14 mg/. The month-wise variation shows maximum 278.95 mg/l and minimum 
5.23 mg/l. Nitrate concentration of all water samples were obtained in the range of 45 mg/l to 110 mg/l. The high concentration of nitrate 
in the drinking water is very toxic to infants. Excess amount of nitrate in drinking water reduces the oxygen carrying power of 
haemoglobin. The overall average of Fluoride is 0.61 mg/l which is below permissible limit. The variation shows month-wise maximum 
1.72 mg/l. The main source of fluoride in water is from industrial waste. The Fluorine concentration of about 1.5 mg/l is the maximum 
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acceptable level in domestic water. Most of the wells sampled have Fluorine levels lower than 1.00 mg/l. The average of 0.61 mg/l 
arises from a single isolated Fluoride concentration of 1.72 mg/ l. Fluoride was found with minimum level of 0.01.  Due to high fluoride 
content in potable water, a large number of people are having known symptoms of dental fluorosis and the onset of a symptomatic 
skeletal fluorosis. The overall average of Chloride is 135.19 mg/l varying from 101.88 mg/l to 175 mg/l. The month-wise variation 
shows maximum 556 mg/l and minimum 24 mg/l. Chloride ranges between 24-556 mg/l. The maximum value of chloride 556 mg/l was 
reported in the well sample of industrial colony. Abnormal concentrations of Chloride are in ranges 57 to 13,652 mg/l, were found in 
groundwater, and one possible source might be the tannery, where common salt was used as a raw material. The Chloride values were 
very high in the various locations close to the residential areas and also in places, where the density of tannery was significant. 

 
The overall average pH value of the study area varies from 7.51 to 7.68. These values are well in the permissible range. Few 

observations showed pH values ranging from 6.7 to 8.4. This shows almost neutral or slightly basic or acidic nature of water. The pH 
of groundwater depends on texture of soil though which surface water leaches into the groundwater tables. The area of Jalna is almost 
plain and rocky; hence dissolution of salt from rocky area is less, which imparts only slight basic. But the acidic nature of water might 
be due to heavy amount of waste disposed of from Steel rolling mills in MIDC Jalna. It is observed that pH changes seasonally due to 
variation in photosynthetic activity, which increase pH due to consumption of carbon dioxide in the process. The pH values for the water 
samples collected ranges between 6.7 and 8.4 are slightly different from the permissible limit. Alkaline nature of ground water was 
probably due to presence of carbonates and bicarbonate. The pH value 8.4 may because of addition of calcium and magnesium due to 
rock erosion. The average values for TDS vary from 435.38 mg/l to 760.88 mg/l. In the month-wise variation of TDS maximum is found 
760.88 mg/l and minimum 435.50 mg/l. Highest TDS value observed was 1770 mg/l whereas lowest value of 50 was observed. The 
TDS was found in medium range and seemed to close with permissible limit. In case where the values are near to maximum permissible 
limits, may be harmful on long term use. It can also be concluded that higher TDS values means higher percolation of waste to ground 
water. Lower TDS means poor percolation or absorption of water in ground. Several hydro-chemical processes, which may include the 
movement of groundwater through rocks containing soluble minerals, concentration of water by evaporation, and contamination of 
water due to industrial and municipal waste disposals may cause a huge increase in dissolved solids. Jalna being a rock area has moderate 
TDS. The Alkalinity has minimum value up to 20mg/l whereas maximum to 360. When overall district average was calculated it is 
observed that alkalinity varies from 120.0 mg/l to 238.75mg/l. Month-wise variation shows maximum average 360 mg/l. Alkalinity in 
water is due to dioxides. 

  
The average values for Turbidity vary from 0.11 NTU to 2.01 NTU. It is found that turbidity varies seasonally, lower values 

of turbidity during Oct to Dec. The turbidity increases with excess of rain water flowing in the soil.  
 
The overall average of Sulphate is 97.95 mg/l ranging from 62.99 mg/l to 144.55 mg/l. Month-wise variation shows maximum 

314.12 mg/l and minimum of 3.55. The samples had sulphate levels ranging between 3.55 to 314.12 mg/l. Sulphate concentration in the 
hydrological study period range from 3.55 to 314.12 mg/l with average value of 97.95 mg/l. Average Total Hardness of the present 
study varies from 156.63 mg/l to 440.50mg/l. In the month-wise data, maximum is 440.50 mg/l. Overall hardness of water lies in the 
permissible range. Hardness in water samples prevents lather formation with soap and increase the boiling point of water making it less 
suitable for domestic use and portability. Total hardness of all the samples was found to be in range from 18mg/l to 1682mg/l, lying 
within the limits. In all the site samples except few cases, all samples are having relatively higher degree of the total hardness. Fecal 
Coliform bacteria are a collection of relatively harmless microorganisms that live in large number in the intestines of the warm- and 
cold-blooded animals. They aid in the digestion of food. Specific subgroups of this collection are the fecal coliform bacteria, the most 
common member being Escherichia coli. These organisms may be repeated from the total coliform group by their ability to grow at 
elevated temperatures and are associated only with the fecal material of warm-blooded animals. Residual chlorine (RC) is the low-
level amount of chlorine remaining in the water after a certain period or contact time after its initial application. It constitutes a 
crucial safeguard against the danger of subsequent microbial contamination after treatment—a unique and significant benefit for 
public health. Total RC of the present study varies from 0.3 mg/l to 0.6 mg/l. In all of the data, RC maximum is 0.6 mg/l and 
minimum are 0.3. Overall RC value of water lies in the permissible range. 

 
Result of regression analysis with reference to Iron is as shown above. In this analysis individual site S1 to S8 was considered 

and P value was considered with 5% variations. In this analysis it was observed that site S1, S2 and S8 didn’t show any significance 
between iron and any of the parameter under study. At site S3 P value for Nitrate is 0.0106 i.e., 1.06% means 98.94% significant, 
Fluoride is 0.0396 i.e., 3.96% means 96.04% significant, Chloride is 0.0082 i.e., 0.82% means 99.18% significant and TH is 0.0218 i.e., 
2.18% means 97.82% significant at site S4 P value for Nitrate is 0.0151 i.e., 1.51% means 98.49% significant and 
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Table 3: Regression Analysis (with reference of Iron) 
SUMMARY 
OUTPUT       
       
Regression Statistics      
Multiple R 0.8531      
R Square 0.7278      
Adjusted R 
Square 0.4414      
Standard Error 0.0174      
Observations 24      
       
ANOVA       

  df SS MS F 
Significance 
F  

Regression 11 0.0105 0.0010 3.4754 0.0212  
Residual 13 0.0039 0.0003    
Total 24 0.0144        
       

  Coefficients 
Standard 
Error t Stat P-value Lower 95% 

Upper 
95% 

Intercept 0.0811 0.0920 0.8814 0.3941 -0.1176 0.2798 
Calcium -0.0001 0.0002 -0.4590 0.6538 -0.0006 0.0004 
Nitrate 0.0002 0.0001 1.2959 0.2175 -0.0001 0.0005 
Fluoride 0.0728 0.0217 3.3582 0.0051 0.0260 0.1197 
Chloride 0.0001 0.0001 1.4286 0.1767 -0.0001 0.0002 
pH -0.0112 0.0124 -0.9017 0.3836 -0.0380 0.0156 
TDS 0.0000 0.0000 -1.4127 0.1812 -0.0001 0.0000 
Alkalinity -0.0001 0.0002 -0.4655 0.6493 -0.0004 0.0003 
Turbidity -0.0034 0.0401 -0.0854 0.9332 -0.0899 0.0831 
Sulphate 0.0002 0.0001 2.3125 0.0378 0.0000 0.0004 
TH 0.0000 0.0000 0.2725 0.7895 0.0000 0.0000 

pH is 0.0301 i.e. 3.01% 96.99% significant, at site S5 P value for Calcium is 0.0202 i.e. 2.02% means 97.98% significant, Nitrate is 
0.0042 i.e. 0.42% means 99.58% significant and Alkalinity is 0.0256 i.e. 2.56% means 97.44% significant, at site S6 P value for Calcium 
is 0.0066 i.e. 0.66% 99.34% significant, Fluoride is 0.0043 i.e. 0.43% 99.57% significant, Chloride is 0.0202 i.e. 2.02% means 97.98% 
significant, pH is 0.0401 i.e. 4.01% means 95.99% significant, Turbidity is 0.0455 i.e. 4.55% means 95.45% significant and TH is 
0.0250 i.e. 2.50% 97.50% significant and at site S7 P value for Fluoride is 0.0051 i.e. 0.51% means 99.49% significant and Sulphate is 
0.0378 i.e. 3.78% means 96.22% significant. 
 

Table 4: Regression Analysis (with reference of Calcium) 
SUMMARY 
OUTPUT       
       
Regression Statistics      
Multiple R 0.7610      
R Square 0.5792      
Adjusted R 
Square 0.1785      
Standard 
Error 20.4242      
Observations 24      
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ANOVA       

  df SS MS F 
Significance 
F  

Regression 11 7463.3990 678.4908 1.7891 0.1659  
Residual 13 5422.9306 417.1485    
Total 24 12886.3295        
       

  Coefficients 
Standard 
Error t Stat P-value Lower 95% 

Upper 
95% 

Intercept 43.1480 110.6640 0.3899 0.7029 -195.9270 282.2231 
Iron  -148.4545 323.4246 -0.4590 0.6538 -847.1708 550.2619 
Nitrate -0.0589 0.1687 -0.3488 0.7328 -0.4234 0.3057 
Fluoride 38.0798 33.1985 1.1470 0.2720 -33.6412 109.8007 
Chloride -0.0377 0.0872 -0.4324 0.6726 -0.2261 0.1507 
pH 0.0734 15.0306 0.0049 0.9962 -32.3983 32.5451 
TDS -0.0251 0.0320 -0.7852 0.4464 -0.0943 0.0440 
Alkalinity 0.1435 0.1825 0.7864 0.4457 -0.2507 0.5377 
Turbidity 16.6263 46.8696 0.3547 0.7285 -84.6292 117.8818 
Sulphate 0.2242 0.0953 2.3515 0.0351 0.0182 0.4301 
TH -0.0311 0.0205 -1.5164 0.1534 -0.0755 0.0132 

 
Result of regression analysis with reference to Calcium is as shown above. In this analysis individual site from S1 to S8 was 

considered and P value was considered with 5% variations. In this analysis it was observed that site S1, S4 and S8 didn’t show any 
significance between calcium and any of the parameter under study. At site S2 P value for RC (residual chlorine) is 0.0350 i.e. 3.50% 
means 96.50% significant,  at site S3 P value for Sulphate is 0.0286 i.e. 2.86% means 97.14% significant, at site S5 P value for Iron is 
0.0202 i.e. 2.02% means 97.98% significant and Alkalinity is 0.0041 i.e. 0.41% means 99.59% significant, at site S6 P value for Iron is 
0.0066 i.e. 0.66% means 99.34% significant, for Alkalinity is 0.0214 i.e. 2.14% means 97.86% significant, for Sulphate is 0.0068 i.e. 
0.68% means 99.32% significant and RC is 0.0376 i.e. 3.76% means 96.24% significant and at site S7 P value for Sulphate is 0.0351 
i.e. 3.51% means 96.49% significant. 

 
Conclusion 

In view of the increasing pollution load and consequent degradation of the Ground water, the present study is undertaken so 
that the extent and rate of pollution may be known. Therefore, it is proposed to undertake extensive study on monitoring of the ground 
water resources for natural compositional elements, anthropogenic contaminants (metals, industrial-chemicals) in the Jalna town. Since 
conventional treatment technologies have not been adopted by various industries due to their infeasibility in respect of cost and technical 
methodology to achieve the required stringent standards, sets for the disposal of effluent on surface water that directly affect the ground 
water quality. This calls to develop some cost-effective adsorbent/s for remediation of water/waste water.  
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