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Abstract :  Water resources in delta regions face intense pressure from pollution, and the reasons are straightforward: agriculture 

expands, cities grow, and industries keep cropping up, all adding to the problem. The Cauvery Delta stands out as a prime 

example—this ecosystem is fragile, constantly dealing with new threats to its water quality. In this study, the spotlight falls on 

breaking down the main sources of water pollution in the region, using solid statistical techniques to make sense of the data. 

Researchers pulled water samples reflecting the three primary sources: agricultural runoff, household sewage, and industrial 

waste. They didn’t stop at just collecting samples—the analysis involved key water quality indicators like pH, Dissolved Oxygen 

(DO), Biological Oxygen Demand (BOD), and Total Dissolved Solids (TDS). Out of all these, BOD got special attention since 

it acts as the main signal for organic pollution. The team didn’t just measure these factors; they wanted to see how the numbers 

stack up across different pollution sources. They used a one-way ANOVA, a statistical tool built for exactly this kind of 

comparison. The results were clear—pollution levels vary significantly depending on the source, and industrial effluents lead 

the pack, dumping the largest amount of organic pollutants into the water. These results don’t just add to a stockpile of data; 

they demonstrate how statistical analysis can play a powerful role in environmental assessment. Ultimately, these insights matter 

for anyone committed to managing water resources in delta regions. Solid evidence guides better policies and helps communities 

respond to threats before they spiral out of control. 

IndexTerms - Water Pollution, Delta Region, ANOVA, Water Quality, BOD, Environmental Statistics, Surface Water Quality 

  

I. INTRODUCTION 

1.1 Background of the Study 

Water isn’t just another resource, it’s the backbone of life itself. It keeps our bodies running, powers up farms and factories, and 

holds entire ecosystems together. When you look at delta regions, especially the ones sitting at the mouths of mighty rivers, you 

find some of the richest, most crowded landscapes on the planet. People settle there for good reason. The land is fertile, crops 

grow well, and major cities often spring up nearby. So, deltas carry a lot of weight when it comes to global food security and 

everyday survival. 

But things don’t stay simple for long. As populations climb and economies expand, the demand on water just keeps ramping up. 

Picture the Cauvery Delta. Farmers push their land hard with intensive growing cycles, while cities keep spreading out and 

factories multiply. All those activities put a strain on surface water. The real trouble starts when waste, often either untreated or 

only partially treated, flows into rivers and streams. Water meant for crops, drinking, and wildlife starts getting polluted, turning 

what should be a renewable resource into a fragile, distressed system. This isn’t a minor issue. It’s become an urgent 

environmental challenge for the entire region, threatening the health of people and ecosystems alike. And as pressures build, the 

need for stronger water management and protection grows ever more critical. 

1.2 Problem Statement 

Water pollution in delta regions doesn’t happen for just one reason, it’s got several sources. Agricultural activities dump 

fertilizers and pesticides into the water, wreaking havoc on the ecosystem. Domestic sewage adds a whole mix of organic waste 

and pathogens. Then you get industrial effluents laden with toxic chemicals that pile on, making things worse. It’s a cocktail of 

contaminants, and all together they turn the water into something unfit for drinking, irrigation, or supporting aquatic life. 

The real challenge is figuring out which source does the most damage, and how each affects water quality. Simple, old-school 

analysis methods don’t really cut it anymore. They fail to capture the bigger picture, especially when it comes to comparing the 

effects of different pollutants objectively. That’s where robust statistical tools—like Analysis of Variance (ANOVA)—come in. 

These allow for a more reliable and systematic evaluation, helping researchers pinpoint which pollution sources are most harmful 

so targeted interventions can happen. Without this kind of rigorous analysis, efforts to clean up delta regions remain guesswork. 

1.3 Objectives of the Study 

This study's main goals are: • To evaluate a delta region's water contamination levels  

• To contrast sources of contamination, including industrial effluents, household waste, and agricultural runoff  

• To use statistical methods to examine changes in BOD levels  

• To ascertain if variations between sources of pollution are statistically significant  

• To offer information for policy-making and environmental management 
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1.4 Scope of the Study 

This study takes a close look at surface water quality across several locations in the Cauvery Delta. The research digs into core 

physicochemical parameters—things like pH, dissolved oxygen (DO), biological oxygen demand (BOD), and total dissolved 

solids (TDS). To draw meaningful comparisons between these sites, the study applies one-way ANOVA, providing a statistical 

basis for understanding local differences. But the analysis doesn’t stop at the numbers; it also tracks down the main sources of 

pollution affecting these waters, adding context to the data.  

It’s important to point out that this study sticks to statistical analysis. You won’t find advanced modelling techniques or data 

spanning years. This isn’t a long-term monitoring effort. Instead, it offers a focused, detailed snapshot of surface water quality 

and the key factors behind pollution in these critical areas of the Cauvery Delta. 

1.5 Motivation 

Water quality in delta regions has been declining, and that’s not just an environmental issue it’s a direct threat to human health, 

agriculture, and the rich biodiversity these areas used to support. If we want to tackle the problem, we need to know more about 

where the pollution is coming from, and which sources are doing the most harm. Only then can we start managing it in any kind 

of meaningful way. 

This study is grounded in a straightforward motivation: to use Analysis of Variance a statistical method that’s simple but packs 

a punch to dig into water pollution patterns. By breaking down the data this way, we get a clearer picture of what’s actually 

happening in these delta regions. The results can shape how leaders and communities make decisions, encourage shifts toward 

sustainable practices, and help guard these vital water resources against further damage. There’s real potential here—not just for 

understanding, but for action. 

 

II. LITERATURE SURVEY 

Researchers have spent years exploring water quality assessment through both statistical and computational methods. This area 

has grown rapidly thanks to a series of influential studies. David Chapman, back in 1996, outlined just how crucial it is to 

monitor physical, chemical, and biological parameters. His guidelines shaped how people approach environmental assessment 

and management, helping set a foundation for modern water quality monitoring. 

A decade later, Shrestha and Kazama (2007) took things in a more analytical direction. Using multivariate statistical techniques, 

they showed that you can pinpoint the sources of pollution and recognize broader patterns just by crunching the right numbers. 

Their work made it clear that statistical tools are more than just academic exercises they genuinely help clarify how rivers get 

polluted. 

Another key contribution came from Vega and colleagues in 1998. They dug into how water quality changes with the seasons, 

relying on statistical methods to show how adaptable data-driven approaches can be in environmental science. Through their 

analysis, sudden shifts or gradual trends in water quality became far easier to track and understand. 

Then there’s the World Health Organization. In 2017, the WHO released global standards for what constitutes safe drinking 

water. They didn’t stop there—they underlined the importance of ongoing monitoring, making it obvious that water quality isn’t 

just a matter of checking once and walking away. 

From these studies, one message stands out: statistical techniques, including methods like ANOVA, work well for comparing 

water quality across different locations. This isn’t just theory—it’s practical advice for anyone trying to spot inconsistencies or 

track changes between multiple sources. Even so, there’s still a big gap in focused research, especially in places where water 

systems are complicated by lots of different human activities, like in delta regions. The Cauvery Delta, for example, faces unique 

pollution challenges that aren’t yet fully understood. Targeted studies in these areas would shed new light on how all these 

moving parts interact and, more importantly, how we can manage them better going forward. 

 

III. RESEARCH METHODOLOGY 

3.1 Data Collection 

Three main causes of contamination were taken into account while analysing data on water quality:  

1. Runoff from agriculture  

2. Sewage from homes  

3. Wastewater from industry 

Water samples were taken from certain sites in the Cauvery delta region, such as Thanjavur, Tiruvarur, Nagapattinam, 

Mayiladuthurai, and Kumbakonam, which represent sources of industrial, household, and agricultural pollution. From each type 

of pollutants, five typical samples were collected. For statistical analysis, the BOD levels (measured in mg/L) were noted. 

3.2 Statistical Technique 

To determine if the mean BOD levels of the three pollution sources varied significantly, a one-way analysis of variance 

(ANOVA) was used. To ascertain statistical significance, ANOVA contrasts the variability within and across groups.  

When is one-way ANOVA used?  

1. BOD concentration is the only dependent variable.  

2. There are more than two independent groups (domestic sewage, industrial effluents, and agricultural runoff); and  

3. The goal is to compare the mean values of these groups. 
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3.3 Hypotheses 

1. Null Hypothesis (H0): The mean BOD levels of home sewage, industrial effluents, and agricultural runoff do not differ 

significantly.  

2. Alternative Hypothesis (H1): The mean BOD levels of the various sources of pollution varied significantly. 

 

IV. RESULTS AND DISCUSSION 

Table 4.1: BOD Values (mg/L) 

Which statistical technique is used to determine if the mean BOD levels of industrial effluents, residential sewage, and 

agricultural runoff in a delta region differ significantly? (using 3) 

 

Sample Agricultural Runoff Domestic Sewage Industrial Effluent 

Thanjavur 3.8 5.9 8.4 

Tiruvarur 4.1 6.2 8.9 

Nagapattinam 4.3 6.5 9.1 

Mayiladuthurai 3.9 6.0 8.7 

Kumbakonam 4.0 6.3 9.0 

 

Table 4.2: Descriptive Statistics 

 

Pollution source Mean BOD (mg/L) 

Agricultural Runoff 4.02 

Domestic Sewage 6.18 

Industrial Effluent 8.82 

Industrial effluents had the greatest mean BOD value, followed by household sewage and agricultural runoff, according to 

the descriptive data. 

Table 4.3: Annova Table 

 

Source of 

variation 

Sum of square Degree of 

freedom 

Mean square F-value 

Between 

groups 

57.64 2 28.82 505.61 

Within 

groups 

0.684 12 0.057  

Total 58.324 14   

At the 5% significance level, the calculated F-value of 505.61 stands well above the critical F-value. So, the data strongly supports 

rejecting the null hypothesis. The ANOVA results don’t just hint—they draw a clear line in the sand: water pollution across the 

delta region isn’t uniform. It varies dramatically based on pollution source. 

Industrial effluents lead the pack with the highest BOD readings, pointing to severe organic pollution, almost certainly the result 

of factories dumping untreated or barely treated wastewater. Domestic sewage is no slouch either it piles onto the pollution 

problem, with organic waste and microbial contaminants flowing in from homes and communities. Agricultural runoff shows 

lower BOD, but it’s no innocent bystander; it still impacts water quality, mostly by loading nutrients and organic matter into the 

river system. 

What stands out is the overwhelming influence of human activity anthropogenic sources steer the quality of water in these delta 

areas. The findings don’t just highlight problems; they suggest a way forward. The region needs real, effective wastewater 

treatment, a crackdown on industrial discharge, and a shift toward sustainable methods in agriculture. Without these steps, water 

quality will keep spiraling downward, threatening ecosystems and communities alike. 

 

V. CONCLUSION 

This study puts one-way ANOVA to work, digging into how different sources agricultural runoff, domestic sewage, and 

industrial effluents impact water pollution in a delta region. The numbers aren't just noise; they clearly show there's a real gap 

between pollution levels from these sources. Industrial pollution is the big culprit, doing the most damage to water quality. 

Domestic sewage follows close behind, adding its own strain. What’s striking here is just how effective ANOVA proves to be. 
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It's not complicated, but it gets straight to the point, giving a crisp read on environmental data. These findings have more than 

academic relevance, they give policymakers and environmental authorities clear targets. With this evidence, they can set 

priorities and sharpen their strategies to fight pollution, making sure efforts are focused and water management in the Cauvery 

delta actually improves. 
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