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ABSTRACT: Aim: The aim of this study is to assess the quality of pond water and reverse osmosis water in 
Thandalam region through the comparison and analysis of Oregon Water Quality Index (OWQI). Materials and 
methods: Twenty numbers of samples from a local pond and potable water sources were tested and the water 
quality induces were derived anc compared with each other.. Results and Discussion: The results of the 
analysis are fed into a statistical software by keeping the pre-test power as 80%. On performing an independent 
sample t-test on the two groups considered, it is observed that there exists a significant difference between them 
(p <0.05). OWQI was higher in pond water than that of reverse osmosis water. Conclusion: This study shows 
that the pond water is not potable when compared to reverse osmosis water. The pond water requires treatment 
prior to domestic use in order to improve sustainability. 
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1. INTRODUCTION

With increasing population, industrial development and expansion of urban region, i.e, urban sprawl comes 
increasing pollution. With increasing environmental pollution, quality of soil, water and air gets affected, and 
this, indirectly, has a huge impact on the country’s economic growth (Rasool, Malik, and Tarique 2020). With 
reference to water quality, in recent days, it has become imperative to assess the quality of water in any given 
region due to its enormous effect on health as is evident from (Akter et al. 2016; Ji et al. 2020; Adimalla 2020; 
Chidambaram et al. 2015). Drinking water quality refers to water that is available for consumption by humans in 
acceptable form (Akter et al. 2016). Therefore water quality depends on the water physico-chemical parameters 
that composes the water in a given locality and to characterise water is of immense importance. Therefore, 
assessment of water quality index is a potential tool to monitor water quality, anthropogenic impact and ensure 
sustainable development of a country (Kachroud et al. 2019; Sany et al. 2019). In addition, assessment of water 
quality is required for the policy implementation related to water protection, and optimal usage of water to a 
variety of uses based on their individual needs (Kachroud et al. 2019). 
In recent years, while the research done on environmental engineering is very high, there are nearly 150 articles 
published on this study in only two sources, google scholar and researchgate.net. Among them the most cited 
articles were (Hoseinzadeh et al. 2015). In rivers, water flowing results in dilution and decomposition of 
pollutants faster than standing water. Water quality index (WQI) is a tool to reflect the composite influence of 
different water quality parameters. WQI is a fast and simple manner to show water quality from the point of 
view of a special consumption such as human consumption etc (Sherrard, Wilson, and Sii 1994). The 
development of a better system for indexing water quality and its application to four water use classes are 
described. There are three dominant use classes: bathing, water supply, and fish spawning, and one general use 
class. In all of them protection of aquatic life is included. To ensure that the index score tells us something 
useful and does not hide important information as current indexes (or indices) tend to do, the water quality 
variable giving the lowest score (i.e. the minimum operator) has been employed to produce the final index score 
(Smith 1990). Preliminary indications are that this is a more useful aggregation method than the more 
commonly used additive, and multiplicative techniques. Index development has been linked to recommended 
water quality standards developed for New Zealand water legislation. The indexes are intended to assist in the 
dissemination of water quality information, particularly to lay-people (Ward, Loftis, and McBride 1991). Design 
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of Water Quality Monitoring Systems Design of Water Quality Monitoring Systems presents a state-of-the-art 
approach to designing a water quality monitoring system that gets consistently valid results. It seeks to provide a 
strong scientific basis for monitoring that will enable readers to establish cost-effective environmental programs. 
Here the best study in my aspect is the (Hoseinzadeh et al. 2015).Our team has extensive knowledge and 
research experience  that has translate into high quality publications(Patturaja and Pradeep 2016; Ramesh 
Kumar et al. 2011; Krishnan, Pandian, and Kumar S 2015; Felicita 2017b, [a] 2017; Kumar 2017; Sivamurthy 
and Sundari 2016; Sathivel et al. 2008; Sekar et al. 2019)

Assessment of water quality index in a pond near Thandalam village, Sriperumbudur district. Tamilnadu is not 
reported in literature. Analysing water quality index with the samples of water will help to identify the potable 
nature of the water. A number of studies on water quality have already been studied in the previous years but 
have not been tested in Thandalam village with particular reference to environmental engineering. The aim of 
this study is to check the potability of water by comparing the water quality index of two sources of water in 
Thandalam village, Sriperumbudur district.

2. MATERIALS AND METHODS

Water samples for this study are collected from a pond and drinking water in the locality in Thandalam village 
to test for water quality and a novel water quality index is used in this study. Thandalam is a village located 
along the NH4 in the Sriperumbudur Taluk of Kancheepuram district, Tamil Nadu. The RO water samples were 
taken from several households along this village. This village is of semi-urban nature with the occupation of the 
population being agriculture. A part of the village also undergoes transitional industrial related activities with 
Sriperumbudur being the industry hotspot of Chennai (Malar et al 2015). The topography is flat with an average 
elevation of 37 m above mean sea level. The annual average rainfall for the district is 1252 mm. The tests were 
conducted in the Water Quality Analysis laboratory, Saveetha School of Engineering, SIMATS, Tamil Nadu, 
India. The two groups of water are group A - pond water and group b - RO water. A total of 20 samples for each 
group, i.e., 20 samples of pond and RO water each were collected in and around Thandalam. The samples were 
collected (N=20) for the Group 1 (Pond Water) at regular intervals of 5 m across the pond. In addition, 20 
samples (N=20) of Group 2 (RO water) were taken from different places along the village. The sample size was 
taken as 20 after being calculated for a pre-test power of 80% with an alpha value of 0.05 in clinical.com. The 
input for the sample size calculation is the mean and standard deviation of the parameters from previous 
established studies (Sarkar, Ghosh, and Mondal 2020). 
A huge number of water quality indices viz. Weight Arithmetic Water Quality Index (WAWQI), National 
Sanitation Foundation Water Quality Index (NSFWQI), Canadian Council of Ministers of the Environment 
Water Quality Index (CCMEWQI), Oregon Water Quality Index (OWQI) etc. have been formulated by several 
national and international organizations. These WQI have been applied for evaluation of water quality in a 
particular area. Moreover, these indices are often based on the varying number and types of water quality 
parameters as compared with respective standards of a particular region. Water quality indices are accredited to 
demonstrate annual cycles, spatial and temporal variations in water quality and trends in water quality even at 
low concentrations in an efficient and timely manner. On the basis of reviewed literature, available indices have 
many variations and limitations based on the number of water quality variables used and not accepted 
worldwide. Hence, it needs worldwide acceptability with varying numbers of water quality variables. Various 
WQI determination methods have been described herein. OWQI creates a score to evaluate the general water 
quality of Oregon’s stream and the application of this method to other geographic regions, which combines eight 
water quality variables into a single number. The parameters covered in this method are temperature, Dissolved 
Oxygen (DO), Biochemical Oxygen Demand (BOD), pH, ammonia and nitrate nitrogen, total phosphorus, total 
solids and fecal coliform (Cude 2001). The original OWQI was designed after the NSFWQI where the Delphi 
method was used for variable selection. It expresses water quality status and trends for the legislatively 
mandated water quality status assessment. The index is free from the arbitration in weighting the parameters and 
employs the concept of harmonic averaging. The mathematical expression of this WQI method is given by 

WQI = ඥ݊ ÷ {∑ (1 ÷ {(ܫܵ --------(1)

where, n = number of subindices, SI = sub index of ith parameter,. Furthermore, the rating scale of this WQI has 
also been categorized in various classes as given in Table 1. The OWQI is calculated for both the sources of 
water as mentioned in Equation (1). The results of the novel water quality index as derived is displayed in Table 
2 and is used as input to the statistical analysis. 

Statistical Analysis
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A statistical analysis between the two groups of water is performed using SPSS version 25. An independent 
samples t-test was carried out with independent variables as water quality index value from pond water and RO 
water. No dependent variables are considered in this study. 

3. RESULTS

Table 1 shows the WQI index values used as reference for assessing the quality of the water. By following the 
mathematical formula as given in Equation 1 for the oregon water quality index, the values of water quality 
index of the samples of the pond and RO water are calculated and various values are obtained for the various 
samples by giving these values as an input for the SPSS software for statistical analysis. The mean of the WQI 
of the pond water obtained was 64 representing that it is of poor quality standards and the mean of WQI of RO 
water obtained was 87 representing that it is of good quality standards. Figure 1 shows the graph obtained from 
the statistical analysis using SPSS. Table 3 shows the mean, standard deviation and standard error difference for 
the independent variables considered in this study, namely, pond water and RO water. No dependent variables 
were used in this study. Table 4 shows the results of SPSS analysis. 

4. DISCUSSION 

Within the limits of this study, it is observed that WQI values of pond water seemed to be lower than that of RO 
water in Thandalam, Sriperumbudur taluk (p-values <0.05, independent samples t-test).
This study is supported by (Rajesh, Chakravarthi, and Subashini 2018; Bora and Goswami 2017) that found 
samples from several water sources in and around Sriperumbudur are not potable due to WQI being on low. And 
also study made by (Mahmud, Sikder, and Joardar 2020) shows that the water quality standards which are low 
in Oregon water index chart are not potable for use and it must be purified or filtered to use for drinking and 
other purposes. (Mahmud, Sikder, and Joardar 2020; Mirrasooli, Ghorbani, and Molaei 2017)The most 
important aquatic ecosystems are freshwater rivers, which are considered as biodiversity and drinking water. In 
this regard, the quantitative and qualitative study of these resources is an important pillar of sustainable 
development. The parameters of dissolved oxygen, nitrate, nitrite and PH were measured at each turn and the 
data were analyzed by WQI qualitative index. (Tyagi et al. 2020) claims that the OWQI creates a score to 
evaluate the general water quality of Oregon’s stream and the application of this method to other geographic 
regions, which combines eight water quality variables into a single number. The parameters covered in this 
method are temperature, Dissolved Oxygen (DO), Biochemical Oxygen Demand (BOD), pH, ammonia and 
nitrate nitrogen, total phosphorus, total solids and fecal coliform 

The main limitation of the OWQI is that it was developed for use in Oregon waterbodies. Despite this limitation, 
it is used in this study, since it uses only 8 parameters for the assessment of water quality. To overcome, suitable 
water quality indices involving simple procedure and less parameters such as New WQI as proposed by (Said, 
Stevens, and Sehlke 2004) may be utilised for quick evaluation of water quality. 

5. CONCLUSION

In this study, the Oregon Water Quality Index is used to assess the water quality of the two sources of water in 
Thandalam Village, Kanchipuram district. Eight physico-chemical parameters were tested for and the indices 
are derived and it is concluded that this novel water quality index used highlighted that the water quality is poor 
for the pond water under investigation. 
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Fig. 1. A simple bar mean graph of the WQI for pond water and RO water by SPSS Version 25 with SD±2. 
There was a statistical significance between the pond water and the RO water (p<0.05, independent samples-t-

test). It is observed that pond water seems to have a lower water quality index value than RO water.
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Table 1. Water Quality Rating as per Oregon Water Quality Index method

90-100 Excellent water quality

85-89 Good water quality

80-84 Fair water quality

60-79 Poor water quality

0-59 Very poor water quality 

Table 2. Water quality index values obtained for two groups tested in laboratory and calculated using formula

Sl. No

Pond Water RO Water

WQI WQI

1 55 86

2 59 88

3 66 89

4 68 90

5 70 87

6 58 83

7 64 87

8 62 89

9 61 88

10 66 84

11 62 86

12 63 87

13 64 88

14 66 86

15 67 84

16 69 88

17 64 88

18 65 89

19 66 90

20 70 89
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Table 3. Group statistics showing the mean, standard deviation and standard error mean values for the two 
groups considered in the study with 20 samples for each group, namely, pond water and RO water. The 

confidence interval is kept at 95%. It is observed that pond water is much more unsuitable for consumption than 
the RO water.

Group Statistics

Source of water N Mean Standard deviation Std. error mean

WQI
Pond water
RO water

20
20

64.2500
87.3000

3.95867
1.97617

0.88519
0.44189

Table 4. The results of an independent samples-t-test run on the samples show that there is a significant 
difference of p = 0.01 between the pond water and RO in terms of WQI (p < 0.05).

Independent-samples-t-test

Levene’s 
Test for 
Equality of 
Variances

t-test for Equality of Means

95% Confidence 
Interval of the 
Difference

F Sig. t df
Sig. (2-
tailed)

Mean 
Difference

Std. Error 
Difference

Lower Upper

WQI
Equal 
Variances 
Assumed 

Equal 
Variances Not 
Assumed

6.093 0.01 -23.29

-23.29

38

27.916

<0.001

<0.001

-23.05000

-23.05000

0.98935

0.98935

-25.05

-25.07

-21.04

-21.02
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