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ABSTRACT 

This study deals with the assessment of physico – chemical characteristics of ground water nearby 

Tlawng River at Bairabi, Kolasib in Mizoram. The samples were tested for their temperature, pH, 
electrical conductivity; total dissolved solid, total alkalinity, carbon dioxide, dissolved oxygen, chemical 

oxygen demand, sulphate, chloride, hardness, calcium and magnesium. A correlation coefficient and 

regression analysis of water quality parameters have also been carried out (Shrivatava et al., 1995). 
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INTRODUCTION 
Due to industrialization, urbanization and agricultural activities and population growth all the sources of 

water are either polluted or contaminated. Release of treated and untreated industrial effluents in 

unplanned manner is one of the major causes of water pollution. These effluents, which are released on to 
land and into various surface water bodies, not only affect the water quality and soil but also pollute 

ground water due to percolation of some water soluble pollutant.  

In order to keep the, quality of water at an optimal level, continuous periodical monitoring of water 

quality parameters is necessary. So appropriate steps may be taken for water resources management 
practices of ground water of various regions have been carried out by some workers (Murgesan et al., 

2005; Joshi et al., 2004; Dominic and Ramakrishnan, 2007). 

The present work deals with the study of physico - chemical parameters of ground nearby Tlawng River 
at Bairabi, Kolasib. The samples were tested for their temperature, pH, electrical conductivity; total 

dissolved solid, total alkalinity, carbon dioxide, dissolved oxygen, chemical oxygen demand, sulphate, 

chloride, hardness, calcium and magnesium. Statistical studies such as correction coefficient and 
regression have been carried out between various water quality parameters of ground water. 

 

MATERIALS AND METHODS 

Water samples were collected from different bore wells located from different place of Tlawng river near 
Bairabi town in the Kolasib district of Mizoram, India during rainy season in the month of July and 

August, 2013. Samples were collected in polyethylene bottles. They were analyzed for physico –chemical 

parameters like temperature, pH, electrical conductivity (EC), total dissolved solid (TDS), total alkalinity 
(TA), carbon dioxide (CO2), dissolved oxygen (DO), chemical oxygen demand (COD), sulphate (SO4

2-
), 

chloride (Cl
-
), hardness, calcium (Ca

2+
) and magnesium (Mg

2+
) as per the standard procedure described in 

APHA (1992) (Rangaswami, 1995). All chemical used were AR grade and double distilled water was 

used for preparation of reagents. All possible correction coefficient (r) between the parameters and values 
of a and b in regression equation were determined (Trivedi and Goel, 1986). 

Correlation and Regression 

Let x and y be two variable (physico – chemical parameter) and xi and yi be the number of the observed 
values of these variable i = (1,2,3,…… n). Then the correlation coefficient between these variables x and 

y is given by well know relation (8) 

𝑟 =
𝛴𝑥𝑦 −𝑥𝛴𝑦

  𝛴𝑥²−𝑥𝛴𝑥   𝛴𝑦 ²−𝑦𝛴𝑦   
 ………………......................................................................................................(1)  

Where the summation are taken over 1 to n (n = number of observation) 
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The values of empirical parameter a and b were calculated with the help of equation (2) and (3). 

𝑏 =
𝛴𝑥𝑦 −𝑥𝛴𝑦

𝛴𝑥−𝑥𝛴𝑥
 ………………………...........................................................................................................(2)  

a = y – bx …………………………............................................................................................................(3) 

where, x = ( 𝑥 ) /n, y = ( 𝑦) /n …………………....................................................................................(4) 
The constant a denotes the value of y when value of x is 0 and usually know as intercept and b which 

measures slope of line called as regression C and the regression equation can be given for a variable y 

against the other variable x as follows: 

y = a + b x 
 

RESULTS AND DISCUSSION 

The result of physico-chemical analysis of ground water samples are given in the Table -1. The 
temperature of the water samples ranged from 27.1 to 28.5 

0
C. All the water samples were colourless and 

odourless. 

The observed pH values ranging from 7.4 to 7.9 showed that the water samples are slightly alkaline. 
These are with the highest desirable limit prescribed by WHO. Beyond pH 8.5 water is bitter in test. Total 

alkalinity of the water samples ranged from 267 to 364.1 mg/L. Alkalinity in itself is not harmful to 

human begins, still the water samples with less than 400 mg/L are desirable for domestic use. 

The electrical conductance ranging from 56 to 137 µmhos/cm there is no prescribed standards are 
suggested by WHO for this parameters. 

The total dissolved solid values varied between 420 to 980mg/L. These values are within maximum 

permissible limits 1000mg/L of WHO. A high TDS level may cause corrosion of pipes and plumbing sys-
tem. To remove TDS to acceptable levels, water softener with reverse osmosis system is usually effective. 

Carbon dioxide values varied between 6.4 to 10.7 mg / L. The values of dissolved oxygen were from 8.1 

to 9.3 mg / L and COD values ranged from 32 to 408. The parameter is well within the limit. 

Concentration of sulphate in the water sample ranged from 67.1 to 165 mg / L. It is within the highest 
desirable limit prescribed by WHO. Sulphate at high levels, taints test of water. Removal of sulphate may 

be conducted by reverse osmosis or negative ion exchange. 

In present study chloride in water samples ranged from 32.7 to 169 mg/ L. Calcium and magnesium 
varied from 33.7 to 42.5 mg/ L and 20 to 48.8 mg /L respectively. The total hardness varied from 176 to 

306 mg /L the total hardness above permissible limit. The total hardness above permissible limit causes 

health hazards and becomes unfit for domestic as well as industrial purpose. 
Various water quality parameter of the ground water samples collected were checked for correction 

shown in Table- 2 some parameter was found to be highly correlated. The greater the numerical value of 

correlation coefficient, the greater is the linear relationship between the two variables. The values of a and 

b of least square fitting of equation Y= a + b X among various parameters are shown in Table- 3 pH 
showing positive correlation with total alkalinity (r = 0.89). Electrical conductivity bears significant 

positive correction with total dissolved solids, Chloride, hardness, calcium and magnesium (r =0.90, 

r=0.98, r=0.73, r=0.99 respectively) 
The total dissolved solid bears significant positive correlation with chloride, hardness, calcium and 

magnesium (r = 0.83, r= 0.84, r=0.52, r=0.87 respectively). It shows that amount of chloride salts are 

higher than that of sulphate salts in the water samples. Chloride ion bears significant positive correction 
with hardness, calcium and magnesium (r =0.93, r =0.65, r =0.95 respectively). Sulphate bears negative 

correlation with calcium and moderate correlation with magnesium (r= - 0.10, r =0.37 respectively). 

The total hardness is showing high positive correlation with calcium and magnesium (r= 0.83, r= 0.99 

respectively). So it may be suggested that total hardness of the experiment water samples is mainly due 
the presence of the CaCl2 and MgCl2.  

Conclusion 

This study shows that all the physico – chemical parameter fall within the permissible limit as per 
standards. The quality of water is safe for domestic and irrigation purposes.  
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In recent years, water balance has assumed enormous importance particularly in the context of 

agricultural development. The necessity to evaluate and manage ground water resources is rightfully 

getting increased attention. The measurement and exploitation of ground water at optimum levels can be 
achieved on the basis of the assessment and continuous monitoring of ground water resources. 

 

Table 1: Physico- chemical parameters of ground water near Tlawng River at Bairabi Town, 

Kolasib, Mizoram, India 

Parameters Units Ground water samples 

S1 S2 S3 S4 S5 S6 

Temperature  
o 
C 27.6 27.2 28.1 28.4 28.5 27.1 

pH - 7.9 7.7 7.4 7.8 7.5 7.6 

EC µmhos/cm 131 102 69 98 89 56 

TDS mg/L 980 770 610 630 520 420 

Total Alkalinity mg/L 364.1 286.4 267 320.4 271.8 310.7 

CO2 mg/L 8.5 8.5 10.7 6.4 8.5 8.5 

DO mg/L 9.3 8.3 9.1 9.3 8.7 8.1 

COD mg/L 408 252 36 92 172 32 

Sulphate mg/L 165 107 139.1 67.1 88.1 89.7 

Chloride mg/L 169 80.9 32.7 68.2 95.1 12.8 

Hardness mg/L 306 254 176 248 232 178 

Calcium mg/L 42.5 40 33.7 41.7 38.5 38.5 

Magnesium mg/L 48.8 37.6 22.4 35.1 33.2 20 

 

Table 2: Correlation coefficient amongst various parameter of ground water near Tlawng River at 

Bairabi Town, Kolasib, Mizoram, India 

Parameter pH EC TDS TA CO
2
 DO COD SO4

2-
 Cl 

-
 Hard Ca

+2
 Mg

+2
 

pH 1            

EC 0.7756 1           

TDS 0.6848 0.9047 1          

TA 0.8903 0.6173 0.5986 1         

CO2 -0.6799 -0.3515 -0.0346 -0.4672 1        

DO 0.3097 0.5284 0.5028 0.3655 -0.1108 1       

COD 0.3097 0.9169 0.8815 0.5846 -0.1316 0.2522 1      

SO4
2-

 0.1231 0.4126 0.6969 0.3237 0.6235 0.3472 0.5669 1     

Cl
-
 0.6535 0.9482 0.8368 0.5959 -0.2121 0.4906 0.9455 0.5068 1    

Hard 0.8352 0.9846 0.8463 0.6686 -0.4656 0.4289 0.9174 0.3093 0.9374 1   

Ca
+2

 0.9408 0.7387 0.5204 0.7827 -0.8148 0.1740 0.6514 -0.1034 0.6545 0.8354 1  

Mg
+2

 0.7868 0.9948 0.8752 0.6249 -0.3863 0.4595 0.9340 0.3731 0.9554 0.9950 0.7769 1 

 

Table 3: Regression equations relating various parameters of ground water near Tlawng River at 

Bairabi Town, Kolasib, Mizoram, India 

Parameters r Equation (Y = a + bX) Observed Value Predicted Values 

pH –TA 0.8903 TA = -1023 +173.42(pH) 267 260.3 

EC- TDS 0.9047 TDS = 40.156+6.768(EC) 420 419 

EC- Cl 
-
 0.9482 Cl 

- 
= -102.09 + 1.9656 (EC) 169 155 

EC – Hard 0.9846 Hard = 64.471 + 1.8480 (EC) 306 306.5 

TDS – Hard 0.8463 Hard = 93.269 + 0.2123(TDS) 254 256.7 

Cl
-
 - Mg

2+
 0.9564 Mg

2+
 = 18.749 + 0.1844(Cl 

-
 ) 48.8 49.9 

Hard – Ca
2+

 0.8354 Ca
2+

 = 26.883 +0.0527 (Hard) 42.5 43 

Hard – Mg
2+

 0.9950 Mg
2+

 = -16.389 +.2119 (Hard) 48.8 48.4 
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