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 ABSTRACT  

 
The present study was conducted with an aim to assess water quality of Tlawng river, a major 
source of potable water in Aizawl district of Mizoram, for a period of two years, i.e. from February 
2007 to January 2009. The data analysed were compared with WHO (2004) and BIS-10500 stan-
dards. The average DO content ranged from 5.83 to 6.83 mgL-1 where the lowest DO level shows 
below permissible limit; BOD from 0.48 to 0.84 mgL-1 which indicates a low organic content in the 
water; total hardness from 48.75 to 102.71 mgL-1 CaCO3; calcium hardness from 29.14 to 56.14 mgL-1 

CaCO3; magnesium hardness from 19.66 to 46.57 mgL-1 CaCO3 and fluoride content from 0.38 to 
1.08 mgL-1 where some of the water samples shows below permissible limit. The DO content was 
negatively correlated with other parameters studied.   
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INTRODUCTION 

 

The World Health Organization (WHO) 
has defined water pollution as ‘any foreign 
material either from natural or anthropogenic 
sources that may contaminate the water sup-
ply and makes it harmful to life’.1 Water pol-
lution refers to deterioration of physical, 
chemical and biological characteristics of wa-
ter leading to harmful effects on human be-
ings, plants and animals.2 The water pollution 
problem has now become a challenging task 
for environmentalists, as most of the surface 
water bodies are getting more polluted and 
intensity of pollutants increases with time. 
The usual measures are not effective, as im-

plementation of management measures is 
rather poor in developing countries. In 
Mizoram, especially in Aizawl, majority of 
people are using water of Tlawng river for 
various purposes such as drinking, bathing 
and recreational purposes. Keeping this in 
mind, present work was conducted with an 
aim to assess the quality of the river water, so 
that the state government as well as the peo-
ple may be suggested to take proper aware-
ness on the quality of river water and its man-
agement, as the demand of water increases 
and the supply of fresh water is steadily in-
creasing. 

 

MATERIALS AND METHODS 

 

The river Tlawng rises at a general altitude 
of 840 ft in an area having co-ordinate 23o45’ 
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E and 92o44’N (Fig. 1). Tlawng watershed is 
situated in the middle of the state and flows 
along Aizawl and Lunglei districts of 
Mizoram. It is largest river in the state with a 
length of 157.38 km. The river originates from 
Zobawk village at Lunglei district and flows 
from south to north and discharges into Barak 
Valley in Cachar, Assam. For present investi-
gation, the water samples were collected from 
6 different sites from upstream to downstream 
of Tlawng river along city of Aizawl and one 
PHE treated sample for comparison. 

Water samples were collected from Tlawng 
river from seven different points at monthly 
intervals for various water quality analysis for 

a period of two years, i.e. from February 2007 
to January 2009.  The methods outlined in the 
‘Standards Methods for the Examination of Water 

and Wastewater’3 and ‘Handbook of Methods in 
Environmental Studies, Water and Wastewater 

Analysis’4 were used for analysis of various 

physico-chemical attributes. DO and BOD 
contents were analyzed using ‘Winkler’s Io-
dide Azide Method’ and result was expressed 
in mgL-1. EDTA titration method was 
adopted for the determination of total hard-
ness, calcium hardness and magnesium hard-
ness and the result was expressed in mgL-

1CaCO3. SPANDS method was applied for 
the determination of fluoride content and the 
result was expressed in mgL-1.3,4 

 

RESULTS AND DISCUSSION 

 

Dissolved oxygen (DO) 

 

DO measures are important for maintain-
ing aerobic conditions in natural waters that 
receive polluted matter. The DO content was 
observed to be highest in December 2007 and 
lowest in September 2007 (Fig. 2). A similar 
trend for minimum values was observed for 
two successive years. ANOVA revealed sig-
nificant monthly difference of mean as 0.3 (at 
5%). Higher DO values during winter months 

 

Figure 1. Drainage map of Tlawng river, Aizawl. Figure 2. Monthly variation of DO from 2007-09. 
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may be due to low rate of decomposition of 
organic waste as well as low level of wastes of 
organic origin.5 The results indicate that the 
water were moderately clean.4 

 

Biological oxygen demand (BOD) 

 

BOD is the index of water pollution.5-7  The 
value of BOD was observed to be highest in 
the month of June 2007 and lowest in August 
2007 (Fig. 3). A similar trend for maximum 
and minimum values was observed for two 
successive years. ANOVA revealed significant 
monthly difference of mean as 0.13 (at 5%).  
Highest value in June 2007 could be attrib-
uted to the low water table followed by high 
rate of decomposition of organic wastes.4,5 

Higher values during monsoon months may 
be due to discharge of high organic waste into 
river water through runoff supported by high 
rate of decomposition. The values of BOD 
were within the permissible level suggested by 
WHO (6 mgL-1) for potable water. 

 

Hardness 

 

Total hardness is defined as ‘the sum of 
Ca2+ and Mg2+ concentrations expressed as 

calcium carbonate in mgL-1 or ppm.’ Calcium 
hardness is due to Ca2+ only and magnesium 
hardness is due to Mg2+.8,9 Total hardness was 
found to be highest in March 2008 and lowest 
in July 2007. A similar trend for maximum 
and minimum values was observed for two 
successive years. ANOVA revealed significant 
monthly difference of mean as 4.7 (at 5%). 
The hardness values were found to be higher 
during summer months which may be due to 
low volume of water and high pollution load 
of waste water discharged into the river. The 
total hardness of all the samples were within 
the permissible limit prescribed by WHO (500 
mgL-1 CaCO3). 

Calcium hardness was found to be highest 
in March 2008 and lowest in August 2007. A 
similar trend for maximum and minimum val-
ues was observed for two successive years. 
ANOVA revealed significant monthly differ-
ence of mean as 2.4 (at 5%). All the water 
samples were within the permissible value of 
calcium hardness by WHO (75 mgL-1 CaCO3).  

Magnesium hardness was found to be 
highest in March 2008 and lowest in July 
2007. A similar trend for maximum and mini-
mum values was observed for two successive 
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Figure 3. Monthly variation of BOD from 2007-

09. 

Figure 4. Monthly variation of total hardness 

from 2007-09. 
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years. ANOVA revealed significant monthly 
difference of mean as 3.2 (at 5%). The permis-
sible limit for magnesium hardness suggested 
by WHO is 30 mgL-1 CaCO3. The highest 

value of magnesium hardness was found in 
March 2008, which is 46.57 mgL-1 CaCO3. 

 

Fluoride 

 

Fluoride is found in all natural waters at 
some concentration. Fluoride is beneficial if 
taken in controlled quantity of less than 1 
mgL-1  but known to cause serious health 
problems if taken beyond permissible 
level.10,11  Fluoride content was found to be 
highest in March 2008 and lowest in July 
2008. The maximum and minimum values 
were found to be varied for the two successive 
years; this may be due to intensity of rainfall. 
ANOVA revealed significant monthly differ-
ence of mean as 0.045 (at 5%). The suggested 
permissible limit for fluoride by WHO is 1.5 
mgL-1. 

 

CONCLUSIONS 

 

According to the results, Tlawng river is a 
pristine river and is under Class A. The higher 
level of DO in winter months may be due to 
high solubility of oxygen in low water tem-
perature. Self purification of the water causes 
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Figure 6. Monthly variation of magnesium hard-

ness. 

Feb 0 7 - Jan 08

Feb 0 8 - Jan 09

0

5

10

15

20

25

30

35

40

45

50

Feb
ru

ar
y

M
ar

ch
April

M
ay

J un
e

Ju
ly

Aug
us

t

Sep
te

m
be

r

O
ct

obe
r

N
ove

m
be

r

De ce
m

ber

Ja
nu

a ry

M onths

m
g

/L

Figure 5. Monthly variation of calcium hardness. 
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Figure 7. Monthly variation of fluoride content. 
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decrease in BOD, but increase again because 
of the point and non-point source of pollu-
tion.12 In case of total hardness and calcium 
hardness, the values of the water samples are 
within the WHO standards. But in case of 
magnesium, 1.9 % of samples are higher than 
permissible limit. Calcium and magnesium 
together comprise most natural water hard-
ness. The high level of hardness can result in 
cake deposition, particularly when heating the 
water and can lead to an increased incidence 
of urolithisis.13,14 Except for a few months, 
most of fluoride content was within the per-
missible limit, but, the fluoride content is usu-
ally on lower side which can be supplemented 
by food and toothpaste. Since the demand 
and scarcity of water is increasing day by day, 
regular monitoring of water quality and man-
agement of water resources should be taken 
up. 
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