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Abstract

The Serlui River is one of the important rivers in Kolasib, Mizoram. The present investigation was carried out for a period of two
years (March 2015- February 2017) to study the water quality of Serlui River in vicinity of Serlui-B hydel project using statistical
tools for significance and validity of findings. Altogether, three sampling sites were selected from upstream to downstream of river
along the hydel project. The water samples were collected at monthly interval water quality attributes namely, pH, Acidity, Total
Alkalinity, Dissolved Oxygen and Biological Oxygen Demand were analyzed following the standard methods. A correlation
matrix test (p<0.05) and linear regression analysis were computed to check the significant relationship between the water quality
parameters. The finding reveal that the values were within the prescribed limits given by various scientific agencies, but intensity
of pollutants increased from Site 1 (Control Site) to Site 3 (Downstream), indicating impact of hydel project on river water quality.
From the statistical analysis, a highly positive and significant correlation was observed between pH and DO (r=0.940, p<0.01),
Acidity and BOD (r=0.733, p<0.05), whereas, a highly negative and significant correlation was recorded between pH and Acidity
(r=-0.841, p<0.01), pH and BOD (r=-0.938, p<0.01), Acidity and DO (r=-0.764, p<0.05), DO and BOD (r=-0.950, p<0.01). Total
alkalinity showed a moderate correlation with pH (r=-0.619), Acidity (r=-0.543), and BOD (r=-0.642) and a weak correlation with
DO (r=-0.472).The findings reveal that methodical calculation of correlation coefficient and regression analysis proved to be a

convenient mean for rapid monitoring of the water quality of Serlui river.
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1. Introduction

Water is very important for the survival and sustainability of
life on the earth. For most of our domestic purposes (including
drinking, irrigation, power supply etc.), is mostly available as
surface water in the form of rivers, ponds, and lakes. But, the
rapid urbanization and developmental activities have led to
severe environmental stress and deterioration of these surface
water systems. The problematic degradation of our river
ecology have requisite the monitoring of the numerous rivers
throughout the country to assess their utility potential,
production capacity and to plan proper management and
restoration strategies ™ 2. For determination of the water
quality parameters, analytical methods are used to produce
dependable outcomes but usually the laboratory approaches
are time consuming and very expensive.® However, in recent
years, an easier and advanced method based on statistical tools
have been developed to gather data and provide necessary
information of the various parameters using mathematical
relationships between the parameters * 5 6. The degree of
association that exists between two variables, taking one as
dependent variable and other as independent is measured by
the correlation coefficient (r). A direct correlation exists
between two variables, when the increase or decrease in the
value of one is associated with the corresponding increase or
decrease of the other.” If the calculated correlation coefficient
between two variables is nearer to +1 or -1, there is a
probability of linear relationship between the two variables in
such case a linear regression equation is established . The

regression equation is a statistical tool used to predict the
unknown values of one variable from the known value of
another variable. The statistical analysis attempt to establish
the nature of the relationship between the variables using the
correlation coefficient and linear regression method and thus
provides an implement for prediction and forecasting of the
variables [,

Therefore, in the present research an approach have been
made to establish correlation and regression between water
quality attributes of the Serlui River through physicochemical
characteristics analysis.

2. Materials and Methods
The Serlui river flows through Kolasib district of Mizoram
and is impounded by the Serlui-B Dam, 12 km from
Bilkhawthlir Village in the Kolasib district. The Serlui-B has a
293m (961 feet) long, 51m (167 feet) high -earthfill
embankment dam, a 135m pressure tunnel and a semi-ground
power house [%. The hydel project has 3 units each with a
capacity to generate 4MW power. The dam creates a reservoir
catchment area of 53 square kilometers with life storage
capacity of 453.59 cubic million [0 Altogether three
sampling sites along the hydel project were selected to study
the water quality of Serlui River.

1. Site 1- This site is situated at the upstream of the dam
with least anthropogenic activities and maintains its
natural flow, and is demarcated as reference (control site).

2. Site 2- This is the reservoir of the river where the flow of
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the water recedes with the development of the dam.

3. Site 3- This is where the confluence of diversion outlet,
spillover and power house meets towards the downstream
of the river.

2.1 Sampling and Methods

For analysis of water quality, the samples were collected from
selected study sites at monthly interval (in triplicates) for two
years (March 2015- February 2017). Wide mouth bottles were
used to collect the samples with necessary precautions.

The water samples were analyzed for various parameters
namely; pH, Acidity, Total Alkalinity, Dissolved Oxygen
(DO) and Biological Oxygen Demand (BOD) following the
methods as outlined in the “Standard Methods for
Examination of Water and Wastewater™ as prescribed by
APHA M and compared with standards given by as USPH
(121 BIS 81, WHO B4land ICMR 9,

The pH was determined at the site using electronic pH meter.
For Dissolved Oxygen content, the water samples were fixed
immediately after collection. The samples were stored in 4°C
for further analysis of various parameters.

2.2. Statistical Analysis

All the obtained data were subjected to statistical analysis. To
check the significant relationship among all the physico-
chemical parameters (significance level 0.05), the correlation
coefficient (r) was calculated using the computer software
SPSS 16.0. The linear regression model was developed for
water quality parameters having highly significant correlation
coefficients (r) using SPSS 16.0 and MS-Excel 2013.The
findings on water quality attributes were expressed as average
mean values for two years data (March 2015 to February
2017).

3. Results and Discussion

The average mean values, minimum and maximum values,
standard deviation and standard error for selected water
quality attributes are presented in Table 1, and compared with
various scientific agencies (Table 2). The minimum pH (6.1)
was recorded at Site 3 during the monsoon season and the
maximum value (7.5) at Site 2 during the post-monsoon
season (Fig 1a). Acidity was minimum (37mgL™) at Site 1
during the pre-monsoon season and maximum (69mgL™) at
Site 2 during the post-monsoon season (Fig 1b).Total
alkalinity was minimum (34mgL™) at Site 1 during the post-
monsoon season and maximum (63mgL) at Site 2 during the
monsoon season (Fig 1c). The DO content is an indicator of
the extent of pollution in the water bodies. During the present
study, the minimum DO (5.4mgL™) was recorded at Site 3
during the monsoon season and maximum (7.8mgL™?) at Site 2
during the post-monsoon season (Fig 1d).The BOD content
was minimum (0.8mgL1) at Site 2 during the post-monsoon
season and maximum (2.4mgL 1) at Site 3 during the monsoon
season (Fig 1e). A similar trend of results was reported by
earlier workers [16:17. 1819, 20]

From the statistical analysis (Table 3) it is evident that a
highly positive and significant correlation was observed
between pH and DO (r=0.940, p<0.01), Acidity and BOD
(r=0.733, p<0.05), whereas, a highly negative and significant
correlation was established between pH and Acidity (r=-0.841,

p<0.01), pH and BOD (r=-0.938, p<0.01), Acidity and DO
(r=-0.764, p<0.05), DO and BOD (r=-0.950, p<0.01). Total
alkalinity showed a moderate correlation with pH (r=-0.619),
Acidity (r=-0.543), and BOD (r=-0.642) and a weak
correlation with DO (r=-0.472). If the range of the correlation
coefficient is from +0.8 to 1.0 and -0.8 to -1.0 it is termed as
strong, from +0.5 to 0.8 and -0.5 to -0.8 as moderate and weak
when it is in the range of +0.0 to 0.5 and -0.0 to -0.5.%In the
present study we have established four strong correlations
(pH-Acidity, pH-DO, pH-BOD and DO-BOD), five moderate
correlations (pH-Alkalinity, Acidity- Alkalinity, DO-Acidity,
BOD-Acidity and Alkalinity-BOD) and only one weak
correlation  (Alkalinity-DO).Altogether  six  regression
equations were derived for the parameters having moderate to
strong correlation coefficients. The regression equation DO=
1.413pH-2.876, BOD= -0.947pH+7.995 (Fig: 2a) and
Acidity= -17.692pH+173.4 (Fig: 2b) can be used to measure
the values of DO, BOD and Acidity respectively by
substituting the known values of pH in the equations.
Similarly, from the regression equations DO=
0.054Acidity+9.66 and BOD= 0.035Acidity-0.3353 (Fig 2c)
the values of DO and BOD can be measured respectively by
substituting the known values of Acidity in the equation and
from the equation BOD= -0.638D0+5.845 (Fig 2d) the BOD
values can be estimated by substituting the known values of
DO in the equation. As DO exhibited negative correlation
with most of the parameters, therefore, it can be considered as
an useful pollution index of water quality as with the increase
in the values of the other parameters there in a significant
decrease in the DO content 2. A negative correlation
between DO and BOD indicates that the decrease in DO
content is linked with the accelerated decomposition and
oxidation of organic matter 221,

4. Conclusion

The present investigation involves a new approach to evaluate
the water quality parameters of Serlui River using correlation
coefficient and linear regression method. Using correlation
coefficient and linear regression tools in this work, a
significant relationship has been obtained between different
pairs of water quality parameters to describe the realistic water
quality status of Serlui River. The application of mathematical
equation modeling to evaluate the water quality of Serlui
River showed that most of the parameters are either positively
or negatively correlated to each other. Most of the correlated
variables are influenced by one or more other variables. DO
and pH are important parameter for determination of water
quality as they are significantly correlated with most of the
parameters. Implementing linear regression method can be a
major approach to get an indication of the water quality of the
water by determining a few factors experimentally. The
regression equation obtained from the study can be widely
used to estimate the unknown values by substituting the
known values in the equation and therefore it can be a helpful
technique to predict the water quality status of Serlui river
prior to the detailed monitoring as this techniques are
precisely more convenient to get an accurate idea of the water
quality and for the proper planning and sustainable
management of the river system throughout its length. Based
on the experimental results it can be concluded that the water

677



International Journal of Academic Research and Development

quality at Site 3 showed a higher pollution index than other
Sites thereby it clearly shows that the Serlui river water is
comparatively polluted at the downstream indicating the
negative impact of the dam. Seasonally, the monsoon season
showed higher values, this may be due to excess runoff from
the nearby agricultural fields and villages carrying more
organic loads indicating the extent of anthropogenic
disturbance on the downstream areas. Even though all the
parameters are within the permissible limits, there is an ample
scope of appropriate management measures, as long term use
of such water may adversely affect the lives of human as well
as aquatic lives. The finding of the present study maybe a base
line for further study on maintenance of water quality of

Serlui, through
strategies.

formulating appropriate  management

Table 1: Descriptive Statistics of the water quality characteristics for
two year data (Mar 2015- Feb 2017)

Minimum [Maximum|Range|Mean D S.td'. Std.

eviation| Error
pH 6.1 7.5 1.4 6.9 | 0.4927 |0.1642
Acidity 37 69 32 52 | 10.392 | 3.464
Alkalinity 34 63 29 49 | 10.259 | 3.420
DO 5.4 7.8 2.4 6.8 | 0.7407 | 0.2469
BOD 0.8 2.4 1.6 15 | 0.4975 | 0.1658

Table 2: Findings of present investigation in relation to the water quality standards given by various scientific agencies

Parameter Water Quality Standards Range of water quality char_acteristics during the
USPH BIS WHO ICMR study period
pH (nano mole L™) 6-85 | 6.5-85 6.5-8.5 7-8.5 6.1-7.5
Acidity(mgL ' CaCO3) - - - - 37 mgLt-69 mgL
Total Alkalinity (mgL* CaCOs) - 200 - 120 34 mgL1-63 mgL™!
DO (mgL™) >4 >5 - - 5.4mgL%-7.8mgL!
BOD (mgL™) - <3 - - 0.8 mgL*-2.4 mgL?

Table 3: Correlation coefficient (r) between the water quality attributes for two years data

pH Acidity Alkalinity DO BOD
H Pearson Correlation 1 -.841™ -.619 .940™ -.938™
P Sig. (2-tailed) .004 .075 .000 .000
Acidi Pearson Correlation -.841™ 1 543 -.764" 733"
v Sig. (2-tailed) 004 131 017 025
Alkalini Pearson Correlation -.619 543 1 -472 .642
Yy Sig. (2-tailed) 075 131 200 .062
DO Pearson Correlation .940™ -.764" - 472 1 -.950™
Sig. (2-tailed) .000 .017 .200 .000
BOD Pearson Correlation -.938™ 733" .642 -.950™ 1
Sig. (2-tailed) .000 .025 .062 .000
**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Fig la: Seasonal variation in pH values at selected study sites for
two years average data

Fig 1b: Seasonal variation in Acidity values at selected study sites
for two years average data
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Fig le: Seasonal variation in BOD values at selected study sites for two years average data
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Fig 2(a, b, c, d): Plots of water quality parameters as a linear regression model
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