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ABSTRACT 
The present study was done to assess the suitability of river water for portability and other consumption 
purposes. Seven different physico-chemical parameters were taken into account to calculate Water Quality 
Index (WQI) based on recommended agency like Bureau of Indian Standards (BIS) and World Health 
Organization (WHO). The water analysis was done along the stretch of River Satluj (upper and middle 
basins) in Himachal Pradesh. SPSS version 20 was used for quantitative analysis in which regression 
analysis and ANOVA (analysis of variance) tests were used. Five category rating scale was used to classify 
each site and season. The study observed that all the selected sites were falling under good water quality 
(category ‘B’) except one Tapri (52.80) which had poor water quality (category ‘C’). Seasonally, pre-
monsoon (50.27) and monsoon (53.76) seasons fall under ‘C’ category while post- monsoon (42.77) is 
under ‘B’ category. The Regression analysis and ANOVA shows the inter-relationship of different 
parameters. Significant differences (p< 0.05) for the seven water quality parameters were identified. The 
study concluded that River Satluj water is not fit for the drinking purposes without treatment and also 
proper monitoring and pollution control measures are needed for the improvement of the water quality. 
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INTRODUCTION 
 

 
Of the total amount of water, only 2.4% is 
circulated on the mainland; a small portion which 
can be utilized as fresh water. The accessible clean 
water to human beings is just 0.3-0.5% of the total 
water available on the earth and therefore, its 
sensible use is essential (Mondal et al., 2005). 
Dams and other structures along the river affects 
temperature, sediment movement and 
deposition, fish and wildlife, water quality and the 

livelihoods of people depending on healthy river 
ecosystem (Postel and Richter, 2003). Also, dams 
can heavily modify the volume of water flowing 
downstream, change the timing, frequency, and 
duration of high and low flows, and alter the 
natural rates at which rivers rise and fall during 
runoff events (Poff et al., 1997; Richter et al., 
2003; Postel and Richter, 2003). According to 
World Health Organization (WHO), about 80% of 
all the diseases in human beings are caused by 
water. In urban areas, most of the rivers are 
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experiencing rapid industrial growth making 
environmental conservation a difficult task in 
developing African and Asian countries (Agarwal 
and Saxena, 2011). The use of contaminated water 
leads to water borne diseases so it becomes 
necessary to check the quality of drinking water at 
regular intervals (Simpi et al., 2011). 

 
In the Himalayan rivers generally water has been 
deteriorating due to anthropogenic activities, 
dumping of wastes, poor drainage system, etc. 
(Seth et al., 2016). Rivers in the mountains serve 
as the major source for drinking and irrigation 
purposes (Seth et al., 2013). For centuries, impacts 
of the Satluj flash floods were not felt to the same 
extent in the past as is experienced nowadays 
with the growing up of civilization along the river 
basin. Increasing human activities within the 
valley, land clearance for farming, upstream 
development and construction of channels and 
reservoirs result in increased surface runoff. This 
leads to change the natural phenomena which 
have diverse impacts and result in destructive 
changes in the nature and human environment 
(Chauhan et al., 2014). The Himalayan eco-system 
is a complex and young folded mountain chain, 
which is rightly known as the water tower of Asia 
(Phartiyal et al., 2018) and third at world level. The 
study in the Himalayan Rivers revealed the major 
factors deteriorating water quality of rivers which 
might be due to mass tourism, eutrophication and 
associated activities, anthropogenic and geogenic 
processes (Seth et al., 2016). Increase in nutrients 
load may lead to eutrophication where organic 
wastes increase the oxygen demand in water 
leading to reduction in oxygen (Yadav and Kumar, 
2011). 

Further, the changing climatic variables have also 
high stress due to ever increasing temperature 
and faster melting of glaciers (Singh et al., 2007). 
In Jhelum River (Kashmir), the past three decades 
shows drastic changes in water quality by the 
increase in nitrate-nitrogen, Total Dissolved Solids 
(TDS), and Electrical Conductivity (EC) (Rather et 
al., 2016). Bichleri stream water, a tributary of 
River Chenab, indicates that these are least 
polluted and is suitable for drinking after 
conventional treatment (Khadse et al., 2016). 
Turbidity and TDS were negatively regressed. 
Biolocial Oxygen Demand (BOD) and Artificial 
neural network models were fitted to the data 
wherein correlations between the target values 
were found highly significant (Kumar et al., 2016). 
During growing season in agricultural and 
horticultural fields, the extensive use of fertilizers 
and pesticides leads to the deterioration of River 
Lidder water quality in Kashmir (Rashid and 
Ramshoo, 2013). So the most important thing is to 
extend WQI study of the area along with 
regression equation for estimation of river water 
quality. The river water quality in this region is 
under the influence of climate change due to 
glacier melting, which will affect the water 
chemistry and the seasonal discharge of river 
runoff (Zhang et al., 2015). River-water pollution is 
an important environmental problem as it is the 
main source of water for consumption by humans 
as well as aquatic species living in the river. For 
river pollution, the water quality assessment 
considered to be essential tool for the 
anthropogenic sources (Mir et al., 2019). So, there 
is a need to know the quality of river water before 
usage. Also, local people should know the status of 
river quality and by proper monitoring, pollution 
status can therefore be defined. 
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Study area 
 

River Satluj is a major tributary of the River Indus 
which occupies an area from the Shivalik to 
Greater Himalayan ranges. It originates from the 
Mansarovar Lake in Tibet at an elevation of about 
4572 m. This River Satluj plays a key role in the 
economy of the northern India where two out of 
three persons depend upon agriculture and allied 
activities for their livelihood (Lata et al., 2014).

Industrialisation, urbanization, hydropower 
projects and modern agricultural practices have 
direct impacts on water resources. These factors 
influence the water resources, quantitatively and 
qualitatively. The seven selected sites from high to 
low altitude (Table 1). Out of all sites, first three 
were without any interference while the remaining 
sites were near hydropower project (Fig. 1) 

Table 1. Different selected study sites along with latitude/longitude/elevation 
 

S. No. Sampling site Latitude Longitude Elevation (m) 
1. Khab 31º48´165´´N 78º38´321´´E 2996 
2. Pooh 31º39´308´´N 78º38´285´´E 2517 
3. Spillo 31º32´281´´N 78º26´840´´E 1950 
4. Shongtong 31º31´095´´N 78º16´095´´E 1987 
5. Tapri 31º31´032´´N 78º05´895´´E 1928 
6. Rampur 31º23´942´´N 77º38´069´´E 933 
7. Luhri 31º20´474´´N 77º25´567´´E 878 

 
 

 
Fig. 1. Study sites in the Satluj basin, Himachal Pradesh
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METHODOLOGY 

 
There were 63 water samples (in replicates of 3 
per site) collected from seven sites to represent 
the River Satluj in 2017 during pre-monsoon, 
monsoon and post-monsoon. The water samples 
were filled in pre-cleaned polyethylene bottles 
with screw caps, washed thoroughly and sun- 
dried. While collecting samples, bottles were 
rinsed twice with samples, labelled properly with 
coordinates of the sampling sites. Parameters like 
temperature, pH, EC and TDS were analyzed on 
the spot using potable water and soil analysis Kit 
(Lata et al., 2014). The analysis of other 
parameters, the bottles were taken in the 
laboratory in ice boxes at 4ᵒC and processed 
within 6 hours (Kalra et al., 2012) as per American 
Public Health Association (APHA, 2015) standards. 
The study area stretches from the Khab in Kinnaur 
district to Luhri in Shimla district. 

 

Water Quality Index (WQI) 
 

WQI is one of the most effective tools to 
communicate information on the quality of water 
to concerned citizens and policy makers (WHO, 
1996). WQI is a mathematical equation used to 
transform a large number of water quality data 
into single number (Stambuk-Giljanovic, 1999). 
Water quality of any specific area or specific 
source can be assessed using physical, chemical 
and biological parameters. The values of these 
parameters are harmful for human health if they 
occurred more than defined limits (WHO, 2012; 
BIS, CPCB, 2013). WQI utilizes the water quality 
data and helps in the modification of the policies, 
which are formulated by various environmental 
monitoring agencies. It has been realized that the 
use of individual water quality parameter in order  
 

to describe the water quality for common public is 
not easily understandable (Bharti and Katyal, 2011; 
Akoteyaon et al., 2011). WQI is a method of ranking 
especially designed from the human utilization 
point of view. It gives a combined overall result of 
different individual parameters of water quality 
assessment. Water quality and its requirements for 
drinking purpose can be calculated by estimating its 
quality index. The following four steps are often 
associated with the development of any WQI. 
These parameters are selection, transformation of 
the parameters of different units and dimensions to 
a common scale, assignment of weightage to all the 
parameters and aggregation of sub-indices to 
produce a final index score (Ramakrishaniah et al., 
2009). 
 

From literature, water quality index using nine 
standard water quality parameters for River Beas 
was found to be 60.93 (Kumar et al., 2017). In the 
present study, 7 important parameters were taken 
into account. The WQI was calculated using the 
standards of drinking water quality recommended 
by the World Health Organization, and Bureau of 
Indian Standards (BIS, 2012). Earlier WQI was 
proposed by Horton (1965); it was further 
developed by Brown et al. (1970) and described in 
detail by Cude (2001). The weighted arithmetic 
index method was used by several water quality 
investigators (Ramakrishaniah et al., 2009; Rao et 
al., 2010; Chowdhury et al., 2012; Balan et al., 
2012; Ahmad et al., 2012). The calculation of WQI 
is determined by the weighted arithmetic index 
method for the water body with the following 
expression. 
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Qn =100 [Bn-Bi]/ [Sn-Bi] (i) 
 

Qn = quality rating of nth parameter, Bn = estimated 
value of the nth parameter, Bi = ideal value of the 
nth parameter, Sn = standard permissible value of 
the nth parameter in most of the cases, Bi = 0 
except for parameters pH and DO. For pH, Bi =7 
and Sn = 8.5, while for DO, Bi =14.6 and Sn = 5mg/l. 
Unit weight (Wu) is inversely proportional to the 
recommended standards for the corresponding 
parameters. 

 

Wu =C/Sn (ii) 
 

Wu= Unit weight for the nth parameter, where C is 
a constant proportionally 

C = 1/∑Sn (iii) 
 
The overall water quality index was calculated by 
aggregating the quality index with the unit weight 
linearly. 
 

WQI=∑ Qn Wu/ ∑Wu (iv) 
 

The index equation generates numbers indicating 
between 1 as excellent and 100 as very poor water 
quality. Within the range of values, ratings have 
been set by weighted arithmetic water quality 
index method to classify water quality as excellent, 
good, poor, very poor, unfit for drinking purpose 
with their grades A, B, C, D, E respectively. WQI 
has different ratings for different values of water 
quality (Table 2). 

 
 
 

Table 2. Water Quality Rating as per weighted arithmetic water quality index method (after Horton 
(1965); Brown et al. (1970); Cude, (2001)) 

 
WQI values Rating of water quality Grading 

0-25 Excellent A 

26-50 Good B 
51-75 Poor C 

76-100 Very Poor D 

Above 100 Unsuitable for drinking E 

 
While different drinking water quality standards 
are given by the recommended agencies (IS: 
10500: after WHO, 2012; BIS, 2012) and their 
standards (Table 3). Based on different standards 
by recommended agencies, normal statistics of 
averaged water quality parameters from different 
seasons were calculated. WQI gives a state of 
health of water body with the conditions of 
certain parameters depending on its situation. 

About 63 water samples were collected from the 
seven different selected sites with replicate 
samples representing the Upper River Satluj. The 
study was done in 2017 for different seasons, 
namely, pre-monsoon (March), monsoon (June), 
and post-monsoon (October). The water samples 
were analysed for its physico-chemical water 
quality parameters as per APHA, 2015 procedures 
or standards. 
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Table 3. Drinking water standards by different recommending agencies [BIS (IS: 10500: 2012); WHO, 
2012] 

 
 

Parameters 
Standards  

Recommended agency Desirable limit Permissible limit 
pH 6.5-8.5 BIS 
Electrical conductivity 1500µS cm-1

 WHO 
Total dissolved solids 500 mg l-1 2000 mg l-1 BIS 
Total alkalinity 200 mg l-1 600 mg l-1 BIS 
Total hardness 200 mg l-1 600 mg l-1 BIS 
Dissolved oxygen > 6 mg l-1 BIS 
Biological oxygen demand < 2 mg l-1 BIS 

 
Water Quality and Statistical Analysis 

 
The regression analysis used to identify the 
relationship between one or more dependent and 
independent variables. Statistical analysis was 
fulfilled by using EXCEL 2007 and SPSS version 20 
and also the data interpreted using single factor 
analysis of variance ‘ANOVA’ (p< 0.05) to measure 
the variation of water quality parameter between 
pre-monsoon, winter and post-monsoon seasons. 
The range, mean values and standard deviations 
of the seven water quality parameters were 
analyzed in this study. 

 

RESULTS AND DISCUSSION 
 

Water Quality and its suitability for public 
consumption assessed by determining the WQI of 

the river water. 63 samples were analysed for 
different seven sites, where 3 replicates of sample 
were taken for analysis. From the descriptive 
analysis of the parameters of different seasons, it 
is found that other parameters such as alkalinity as 
200±25.11 mg l-1, hardness as 280±44.59 mg l-1 

and DO as 8.21± 2.11mg l-1 were not found within 
its permissible limit in monsoon (Table 4). 
Whereas in some sites, maximum pH increases 
upto 8.29±0.30 which results in bitter taste to 
water, affects mucous membrane, cause corrosion 
and also affects adversely aquatic life. All the 
physico-chemical parameters of water quality are 
interrelated. 
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Table 4. Descriptive analysis of water quality parameters 
 

Descriptive Analysis 
Parameter 

s 
Seasons N Mean Std. 

Deviation 
Std. Error 95% Confidence 

Interval for Mean 
Minimum Maximum 

Lower 
Bound 

Upper 
Bound 

pH Pre-monsoon 21 8.20 0.09 0.02 8.16 8.24 7.97 8.29 

Monsoon 21 7.41 0.23 0.05 7.30 7.51 6.54 7.61 
Post-monsoon 21 8.13 0.10 0.02 8.09 8.17 7.89 8.26 
Total 63 7.91 0.39 0.05 7.81 8.01 6.54 8.29 

EC 
(µS cm-1) 

Pre-monsoon 21 219.01 92.13 20.10 177.07 260.95 117.80 411.30 
Monsoon 21 291.51 58.59 12.79 264.84 318.18 186.40 391.00 
Post-monsoon 21 237.68 62.88 13.72 209.05 266.30 174.90 437.00 
Total 63 249.40 77.98 9.82 229.76 269.04 117.80 437.00 

TDS 
(mg l-1) 

Pre-monsoon 21 109.80 46.25 10.09 88.74 130.85 58.93 206.00 
Monsoon 21 145.67 29.24 6.38 132.36 158.98 93.10 195.00 
Post-monsoon 21 116.90 30.08 6.56 103.21 130.60 88.80 218.00 
Total 63 124.12 38.76 4.88 114.36 133.88 58.93 218.00 

Hardness 
(mg l-1) 

Pre-monsoon 21 193.00 42.95 9.37 173.45 212.55 135.00 280.00 
Monsoon 21 162.57 18.22 3.98 154.28 170.86 120.00 185.00 
Post-monsoon 21 143.26 20.34 4.44 134.00 152.52 105.00 210.00 
Total 63 166.28 35.52 4.47 157.33 175.22 105.00 280.00 

Alkalinity 
(mg l-1) 

Pre-monsoon 21 169.14 21.41 4.67 159.40 178.89 139.00 200.00 
Monsoon 21 149.05 27.93 6.10 136.33 161.76 98.00 194.00 

Post-monsoon 21 152.88 21.84 4.77 142.93 162.82 123.21 198.79 
Total 63 157.02 25.11 3.16 150.70 163.35 98.00 200.00 

DO 
(mg l-1) 

Pre-monsoon 21 7.00 0.67 0.15 6.69 7.30 5.85 8.21 
Monsoon 21 6.91 0.57 0.12 6.65 7.17 6.16 8.16 
Post-monsoon 21 6.52 0.97 0.21 6.08 6.96 4.32 7.88 
Total 63 6.81 0.77 0.10 6.61 7.00 4.32 8.21 

BOD 
(mg l-1) 

Pre-monsoon 21 0.14 0.08 0.02 0.11 0.18 .01 .32 

Monsoon 21 0.53 0.23 0.05 0.42 0.64 .17 1.08 

Post-monsoon 21 0.12 0.06 0.01 0.10 0.15 .01 .30 
Total 63 0.26 0.24 0.03 0.21 0.32 .01 1.08 

 
The present study shows analysis of water quality 
index during different seasons, namely, post- 
monsoon, winter, and pre-monsoon at different 
study sites (Fig. 2). Overall, water quality index for 
pre-monsoon, monsoon and post monsoon season 
shows 50.27, 53.76, and 42.77, respectively. These 
falls under ‘C’, ‘C’ and ‘B’ 

water quality rating for three seasons, namely, 
pre-monsoon, monsoon and post-monsoon. These 
results may help to predict that River Satluj water 
of post-monsoon season is of good quality. While 
other two values are of poor quality according to 
the weighted arithmetic water quality index 
method. The overall water quality 
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information is useful for communication and 
reflects the suitability and composite influence of 

different parameters (Akoteyaon et al., 2011). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Overall seasonal variations in water quality index in the River Satluj 
 
 

Seasonally, in post-monsoon (41.19 to 48.17) and 
post monsoon (37.14 to 44.96), shows the water 
quality values under ‘B’ rating. While in monsoon, 
Khab (49.84) site fell under ‘B’ grade and others 
under ‘C’ grade having a range from 49.84 to 
61.07 (Table 5). Overall analysis of WQI was found 
under good water quality except at a single 

site, i.e., Tapri. This may be due to continuous 
landslides nearby and heavy load of debris and mud 
flowing in nearby region. In monsoon season, the 
landslides are mostly common occurring disaster in 
Kinnaur region in Himachal Pradesh. 

 
  

Table 5. Water quality index (WQI) of different study sites in different seasons 
 

Sites Altitud 
e (m) 

Post-monsoon monsoon Pre-monsoon Mean 

WQI 
values 

WQI 
rating 

WQI 
values 

WQI 
rating 

WQI 
values 

WQI 
rating 

WQI 
values 

WQI 
rating 

Khab 2996 41.45 B 49.84 B 44.96 B 45.36 B 
Pooh 2662 41.19 B 58.68 C 43.69 B 49.55 B 
Spillo 2517 43.27 B 55.75 C 43.28 B 49.14 B 
Shongtong 1987 43.73 B 54.30 C 37.14 B 48.66 B 
Tapri 1928 45.44 B 61.07 C 38.79 B 52.80 C 
Rampur 933 48.17 B 52.28 C 43.69 B 49.84 B 
Luhri 878 44.98 B 50.40 C 40.80 B 46.72 B 

B = Good water quality, C = Poor water quality 

25



J. Himalayan Ecol. Sustain. Dev. Vol 14 (2019) ISSN 0973-7502   

 

 
 

The WQI during post-monsoon and pre-monsoon 
season is rated under good quality (‘B’ category 
rating) of river water quality index. The average 
mean values of different parameters were within 
their acceptable limits. The WQI during monsoon 
season was found under poor rating (‘C’ category 
rating) of river water quality index. The average 
mean values of different parameters were within 
their acceptable limits except pH (8.75±0.20) and 
dissolved oxygen (7.54± 1.5mg l-1). The pH value 
above 8.7 indicates presence of carbonates and 
below 8.7 gives the carbonates which are 
converted into equivalent amount of bicarbonates 
(Patil et al., 2012). High DO during monsoon is due 
to increase in temperature and duration of bright 

sunshine has a great influence on the percentage 
of soluble gases (O2, CO2, etc.). Also, the long 
sunshine hours and intense sunlight accelerated 
photosynthesis by phyto-plankton, utilizing CO2 

and producing oxygen. This possibly accounts for a 
greater quality of O2 (Krishnamurthy, 1990). DO is 
one of the most important water quality 
parameter and its correlation with the water body 
gives direct and indirect information, e.g., 
bacterial activity, photosynthesis, availability of 
nutrients, stratification, etc. (Vikal, 2009). 
Dissolved Oxygen is a factor that determines 
whether the biological changes are brought about 
by aerobic or anaerobic organism (Gangwar et al., 
2012). 

 

 
 

Fig. 3. Linear regression between two variables, i.e., TDS vs. EC and alkalinity vs. hardness 
 

It is made clear from the linear regression 
equation that there is a linear relationship 
between two variables, i.e., TDS vs. EC and 
alkalinity vs. hardness (Fig.3). By using linear 
regression, different equations were calculated 
along with their coefficient of determination (R2), 
correlation coefficient (r) and significance level. 
The following regression equation for TDS shows 
highly significant correlation in all the seasons. A  
known value of EC gives the contribution of each 
ion that can be obtained by substituting an 
average ionic value for the entire study area and 

similarly in case of other parameters (Table 6). The 
regression equation was used for analysing the 
results of water samples of the River Satluj in 
Himachal Pradesh. TDS is a direct measure of all 
the dissolved particles, both organic and inorganic 
in water. High TDS influences also the other 
quality parameters. But EC is the most affecting 
parameter among others. 
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Table 6. Regression analyses for water quality parameters of the River Satluj in Himachal Pradesh 
 

Season Parameter Regression equation 
y = bx + a 

Coefficient of 
determination (R2) 

Correlation 
coefficient (r) 

Significance 

Post- 
monsoon 

TDS 0.4738 EC+4.2856 0.9811 0.998 0.000 
Alkalinity 42.377 pH-191.65 0.0356 0.812 0.027 

Pre- 
monsoon 

Hardness 0.4283 EC+13.392 0.6686 0.913 0.004 
Hardness 0.4798 alkalinity +91.92 0.5391 0.811 0.027 
BDO 0.2493DO- 1.013 0.2026 0.872 0.011 

 
By using ANOVA test, calculation of the variations 
in different parameters in different seasons was 
made (Table 7). Here, ‘F’ represents the variations 
in the parameters. In pre-monsoon, most 
significant variation occurs for pH and DO. In 

Monsoon, hardness and alkalinity were significant 
while for post-monsoon DO is highly significant. 
Significant differences (p<0.05) for the nine water 
quality parameters between pre-monsoon, winter 

and post-monsoon seasons were identified. 
 
 
 

Table 7. Variations in water quality within different parameters during different seasons 
 

Sr.No. Seasons Value pH EC TDS Hardness Alkalinity DO BOD 
1. Pre- 

monsoon 
F 12.929 7.097 6.985 8.076 1.484 9.456 .143 

Significance .000* .001* .001* .001* .253 .000* .988 
2. Monsoon F 3.941 4.303 4.307 68.728 19.136 .470 1.141 

Significance .016 .011 .011 .000* .000* .820 .389 
3. Post- 

monsoon 
F 3.908 2.362 2.054 1.520 .882 16.096 .087 

Significance .017 .087 .125 .242 .533 .000* .997 
F represents variation in parameters; * represents significant values 

 
 

Relationship between different water quality 
parameters calculated for significant relation by 
using Pearson’s correlation for different seasons. 
pH and BOD show a highly significant relation in 
pre-monsoon and post-monsoon in relation with 
monsoon season. While hardness in pre-monsoon 
and post-monsoon season show highly significant 
relation (Table 8). Here, values represent at 0.01 
significant level and at 0.05 significant level. As 
TDS and EC are more interrelated with correlation 
significant at 0.01 level in all the three seasons. 
Due to which high dissolved gases (O2, CO2) and  

 

solids in water also change its pH, alkalinity, 
hardness, TDS, DO, EC, etc. As all the parameters 
are correlated with each other and influence its 
other associated occurrences. pH and BOD, show a 
highly significant relation in pre- and post-
monsoon in relation with monsoon season. The 
analysis reveals that the surface water of the area 
needs some primary level of treatment before 
consumption or any other domestic use. It also 
needs to be protected from any type of 
contamination. However, a comprehensive 
programme of monitoring the water quality for a 
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longer period may further improve understanding of the river water system including its quality. 
 
 
 

Table 8. Relationship among different water quality parameters in different seasons 
 

Parameters Season pH EC TDS Hardness Alkalinity DO BOD 
 
 
 

pH 

Pre-monsoon 1       

Monsoon 1       

Post-monsoon 1       
 
 
 

EC 

Pre-monsoon -.602** 1      

Monsoon -0.23 1      

Post-monsoon 0.176 1      
 
 
 

TDS 

Pre-monsoon -.605** 1.000** 1     

Monsoon -0.23 1.000** 1     

Post-monsoon 0.2 .991** 1     
 
 
 

Hardness 

Pre-monsoon 0.413 -0.244 -0.243 1    

Monsoon 0.373 0.1 0.102 1    

Post-monsoon -0.051 .476* .450* 1    
 
 
 

Alkalinity 

Pre-monsoon 0.177 -0.352 -0.349 0.187 1   

Monsoon 0.203 -0.001 0.002 .734** 1   

Post-monsoon 0.189 0.207 0.171 0.231 1   
 
 
 

DO 

Pre-monsoon .543* -0.043 -0.045 0.423 0.238 1  

Monsoon -0.175 -0.072 -0.074 0.183 -0.017 1  

Post-monsoon -.407* -.629** -.606** -.475* -0.152 1  
 
 
 

BOD 

Pre-monsoon 0.236 0.126 0.121 -0.04 0.009 0.164 1 

Monsoon 0.415 -0.039 -0.038 0.129 0.123 -0.373 1 

Post-monsoon -0.027 -0.063 -0.12 -0.046 -0.054 -0.121 1 

** Correlation is significant at the 0.01 level (2-tailed). 

* Correlation is significant at the 0.05 level (2-tailed). 
 

 
CONCLUSION 

 
The WQI of the River Satluj water during post- 
monsoon, winter and pre-monsoon seasons in 
the selected sites were 50.27, 53.76 and 42.77 
which came under poor, poor and good water 
quality, respectively. Here, WQI indicates that 
water is not fit for drinking purpose in pre- 
monsoon and monsoon seasons. In terms of 
water quality, electrical conductivity, total 

dissolved solids, hardness, chloride, calcium and 
BOD were within their desirable limit as per 
Indian Standard Specifications. The River Satluj 
water is not healthy and fit for its direct use. It 
needs proper monitoring and pollution control 
measures for the improvement of the water 
quality. WQI may be used as an important 
indicator to know the health of river water. 
Hence, there is a need for regular monitoring of 
water quality in order to detect changes in 
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physico-chemical parameters of river water at 
different sites, its remedial measures and creating 
awareness among the people. 
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