
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 09 Issue: 01 | Jan - 2025                              SJIF Rating: 8.448                                           ISSN: 2582-3930                                                                                     

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM41152                                                |        Page 1 
 

Analyzing the Impact of Government Policies on Water Quality in India: A Case Study 

Approach 

 

Kiran Kaushik1  , Deepak Dahiya1*, Ashish Sharma2 

1Centre of Excellence for Energy and Environmental Studies, Deenbandhu Chhotu Ram University of 

Science and Technology, Murthal-131039 (Haryana), India. 

2Department of Chemical Engineering Deenbandhu Chhotu Ram University of Science and Technology, 

Murthal-131039 (Haryana), India. 

 

*Corresponding Author E-mail: Deepakdahiya866@gmail.com 

 

Abstract 

The study investigates how government policies affect water quality throughout India by examining key case 

studies that monitor the Ganga River, the Kanpur industrial zone, and rural drinking water sources. The 

findings demonstrate that Namami Gange and Swachh Bharat Abhiyan succeed slightly in urban zones yet 

face major ongoing issues in industrial and rural locations. Results show that policy implementation faces 

critical obstacles because of varying enforcement standards, limited resources, and insufficient basic facilities. 

The study ends by recommending policies that focus on reinforcing regulatory authority, building 

infrastructure funds, and establishing cooperative public-private water quality improvement initiatives to 

support long-term sustainable water quality progress across the nation. 

Introduction 

Public health relies on clean water as much as agricultural productivity depends on it to protect biodiversity. 

Water quality in India maintains critical importance because of the large population threshold as well as the 

crucial utilization of water throughout different sectors. Accessible safe drinking water and sanitation facilities 

remain out of reach for a large percentage of the public. In 2023 about 93% of Indian citizens received access 

to at least basic water services while rural communities encountered challenges reaching adequate water safety 

(Statista, 2023) but waterborne diseases remained a considerable public health risk. Research shows 

waterborne diseases affect 37.7 million Indians yearly and diarrheal diseases kill about 1.5 million children 

under five every year (UNICEF India). In India waterborne diseases together with other water illnesses 

generate substantial healthcare and economic impacts that amount to USD 600 million annually (UNICEF 

India, n.d.). According to Statista records from March 2024 the contamination of groundwater affected 4.9 

million residents whose pollutants primarily consisted of salinity and iron (2023 data).  

According to the Central Pollution Control Board (2021) analysis India has 311 polluted river stretches mostly 

concentrated in Maharashtra. India faces pressing water resource challenges resulting from urbanization while 

facing persistent environmental deterioration because of water contamination (Government of India, 1974). 

The expansion of the Jal Jeevan Mission (JJM) since its launch in 2019 has strongly boosted rural household 

access to utility water supply. This program has resulted in a dramatic increase of tap water connections from 

16.69% in 2019 to 62.79% in 2023 (JOGHR, 2023). Water management policies in India show promising 
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results through their advancement yet still face major challenges regarding enforcement and implementation 

specifically in areas with limited resources. This analysis examines Indian water policy outcomes by studying 

particular examples. The research work examines execution inefficiencies while offering optimized 

approaches to enhance water quality managerial practices and sustainable water valuable practices for the 

future. 

Literature Review 

Existing Research on Water Pollution in India 

India has maintained persistent worries about water pollution because of its quick industrial transformation 

and urban expansion alongside its agricultural operations which create extraordinary strain on its water supply 

systems. Research data shows how these environmental pressures affect both water quality standards and 

community health status. Kumar and Singh (2020) identify policy gaps in Indian water pollution management 

by showing how weak policy enforcement pairs with incomplete rural infrastructure. Research indicates 

multiple government levels need better collaboration to avoid fragmented approaches to enforcing water 

quality standards. Industrially generated and domestic wastewater discharge continues to be the main source 

of contamination in Indian lakes and river systems as shown through Sharma et al.'s (2021) extensive research. 

The study identifies fundamental persistent obstacles to water contamination control because monitoring is 

deficient and financial resources for water treatment systems are insufficient while industrial entities resist 

environmental regulations.The mounting concern about waterborne diseases emerges from water sources that 

continuously deteriorate. Currently the Central Pollution Control Board (2021) reports that rural communities 

face numerous health problems due to waterborne diseases because they lack safe drinking water access. The 

combined issues become worse because of decreasing groundwater supplies that become polluted with 

chemical contaminants including fluoride and arsenic. Water pollution management policies need immediate 

and effective implementation because of intensifying environmental challenges. 

Key Policies in Water Pollution Management 

India has put forward different key policies to reduce water pollution yet their impact continues to spark 

discussion. Water (Prevention and Control of Pollution) Act 1974 established one of India's first landmark 

policies for regulating water pollution by establishing guidelines for pollution discharges into water resources. 

Under the Water Act of 1974, the government gained authority to define water quality standards while 

preserving the power to punish those who do not meet requirements. The Act faces implementation difficulties 

because pollution control boards lack sufficient enforcement capabilities (Kumar & Singh, 2020).The 2012 

National Water Policy establishes both integrated water resources planning methodologies alongside practices 

that promote water use sustainability. This policy promotes water quality enhancement through an extensive 

methodology which unites pollution control efforts with wastewater facilities and water ecosystem 

rehabilitation projects. Sharma et al (2021) sharply critiques the National Policy because it sets distant 

objectives without providing immediate remedies.The Indian Government started the Namami Gange 

Programme in 2014 as its central project to restore the worldwide renowned Ganga River which remains one 

of the most contaminated water systems. Intensive funding meant little to slow down the Namami Gange 

Programme's advancement and improve inter-governmental coordination which resulted in delayed goal 

achievement (Government of India, 2019).Another major water conservation endeavor named Jal Shakti 

Abhiyan (2019) functions as an initiative to preserve water ecosystems while solving water deficiency 

problems. Through this program people learn to collect rainwater and recharge groundwater and apply better 

methods of water management. The Jal Shakti Abhiyan (2019) has successfully raised public awareness about 

water conservation while generating local water preservation programs but falls short of total success due to 

budget limitations and uneven implementation (Jal Shakti Ministry, 2019). 
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Challenges in Policy Implementation 

Multiple problems continue to impede India's successful control of water pollution despite formal government 

initiatives and plans. Environmental agencies encounter limitation in their enforcement capacity because they 

operate with weak budgets and insufficient staff numbers. Weak water quality monitoring functions alongside 

delayed enforcement actions toward perpetrators. Wastewater treatment infrastructure projects face financial 

obstacles restraining the government's ability to construct such major facilities throughout rural locations and 

underserved communities. Advanced pollution control technologies remain minimal due to technological gaps 

that challenge water pollution management success in India (Kumar & Singh, 2020). The enforcement of 

environmental regulations faces difficulties because industries commonly oppose new policies through their 

preference for economic development .Several policies alongside initiatives implemented by India to tackle 

water pollution crisis encounter ongoing barriers which include weak policy enforcement and limited funds 

and deficient technological solutions. Current analysis demonstrates that successful water pollution 

management requires highly coordinated strategic planning with sufficient resources to create actual water 

quality improvements. 

Methodology 

This research uses both case studies and original and secondary data sources to test an analytical framework 

designed to evaluate the impact of water pollution management policies on water quality. This evaluation 

strategy delivers both comprehensive oversight and structured analysis and generates detailed knowledge 

about water quality trends across time. 

Selection of Case Studies  

The success of the study depends heavily on selecting appropriate case studies to evaluate national programs 

alongside local water quality concerns. The following criteria were used to choose specific case studies: 

Relevance to National Concerns: The Namami Gange Programme (2014), which focuses on cleaning the 

Ganga River, was selected due to its high national and international profile, substantial financial backing, and 

its symbolic significance as a model for river cleanup projects in India. The Ganga River, often referred to as 

the lifeline of India, suffers from severe pollution due to untreated wastewater, industrial effluents, and 

religious practices. Given the Ganga’s cultural and environmental importance, it serves as an ideal case study 

for evaluating the effectiveness of large-scale policy initiatives. 

Diverse Water Pollution Issues: The study conducts regional investigations by studying the industrial centre 

of Vapi in Gujarat which experiences detrimental water quality impacts because of industrial releases and 

farming run-off. Vapi illustrates a common case of industrial pollution where the 1974 Water (Prevention and 

Control of Pollution) Act and National Water Policy (2012) show limited regulatory success. The analysis of 

Vapi enables researchers to study water contamination patterns in heavily industrialized regions while 

observing implementation difficulties of policy enforcement within these operational domains. 

Policy Variability: The research investigates how policy execution and achievement results differ across 

diverse geographical areas with distinct policies through a comparison between Namami Gange's Ganga River 

and industry-regulated Vapi. The comparative study enables researchers to find the elements which determine 

the outcomes and performance of water pollution control strategies. 
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Data Collection 

Data for this study is collected from both primary and secondary sources, providing a comprehensive approach 

to understanding the effectiveness of water pollution management policies. 

Primary Data 

Primary data will be gathered through field surveys and interviews with key stakeholders involved in water 

quality management. These include: 

Field Surveys: Field surveys will take place at different locations throughout the Ganga River and the Vapi 

industrial region to document actual water quality situations. The survey teams must examine water bodies 

located in both urban and rural areas where pollutants from wastewater agricultural runoff and other discharge 

affect these water resources. The evaluation focuses on how water quality appears including waste disposal 

procedures and population knowledge regarding water pollution issues. 

Stakeholder Interviews: Government officials, environmental experts and local community leaders 

representing the Central Pollution Control Board (CPCB) and downstream industries will take part in 

interviews alongside representatives from local government and environmental organizations. Research 

interviews focus on learning how stakeholders view water quality conditions and policy accomplishment 

alongside hurdles to program execution. This data collection examines water quality measurements to receive 

supportive insights through stakeholder interviews. 

Secondary Data 

Secondary data will be sourced from a variety of government reports, scientific studies, and environmental 

monitoring publications to assess water quality parameters and evaluate the effectiveness of water pollution 

management policies. 

Water Quality Data: The analysis of primary water indicators will be conducted using secondary data 

collected from Central Pollution Control Board (CPCB) reports. Throughout India the Central Pollution 

Control Board routinely monitors water quality in river and lake ecosystems through reports that document 

vital parameters like Biological Oxygen Demand (BOD), pH levels, total suspended solids (TSS) and 

concentrations of heavy metals. Water pollution control policy impact assessment will be determined by 

studying these key parameters throughout implementation periods (Central Pollution Control Board, 2022). 

Policy Implementation Reports: Evaluation of policy delivery reports for Namami Gange Programme and 

Water (Prevention and Control of Pollution) Act, 1974 will examine implementation extents and highlight 

obstacles that impeded both programs' effectiveness. The reports contain essential data about resource 

deployment as well as timeframes and descriptions of water quality enhancement successes and failures. 

Analysis Framework 

A comparison of water quality indicators serves as the core framework in this study between pre-policy 

implementation data and post-policy enactment data from selected regions. 

Selection of Water Quality Indicators: A set of standard water quality indicators (BOD, pH levels, TSS with 

harmful chemical concentrations of phosphates and nitrates) will serve in this research. Experts use these key 

indicators to measure organic and inorganic pollutants in water bodies so they can evaluate clear water health 

conditions (Sharma & Gupta, 2018). 
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Time Series Analysis: A complete time-based analysis will study the trends within the water quality data sets. 

The data will examine selected water quality indicators between baseline periods before policy implementation 

and after its execution during the case study evaluation. Through time-series analysis, we can determine 

whether water quality gets better or worse while linking these directional changes to actionable policies. 

Impact Evaluation: Policies will achieve their objectives through water quality indicator measurement 

changes. Water quality parameters show improvement when policy intervention leads to lower BOD and TSS 

concentrations together with better pH measurements indicating a positive impact whereas no improvement 

or worsening water quality undercuts the effectiveness of policy measures. Analyzing the results will consider 

variable circumstances between resource funding and enforcement capabilities and stakeholder engagement 

levels. 

Comparative Case Study Analysis: The research will analyze policy success rates by examining two distinct 

areas: the Ganga River as well as Vapi. Through this comparison we can discover which elements combine to 

achieve successful policy execution by examining governmental capabilities and community involvement as 

well as technological progress. Analyses of case study examples will demonstrate how urban settings differ 

from rural areas in their water pollution management approaches and how large-scale nationwide programs 

function against local implementation methods. 

Table 1:Statistical Comparison of Water Quality Parameters (Before and After Implementation) 

Water Quality 

Parameter 

Pre-Policy 

(1974) 

Post-Policy 

(2022) 
Improvement Source 

Biological Oxygen 

Demand (BOD) 

10-20 mg/L 

(critical) 

2-5 mg/L 

(moderate) 
Reduced by 50-80% 

CPCB Reports (1974, 

2022) 

pH Levels 
5.5-6.0 (acidic 

zones) 

6.5-8.0 

(neutral) 

Improved within 

permissible range 

CPCB Reports (1974, 

2022) 

Total Suspended 

Solids (TSS) 
>300 mg/L 100-200 mg/L Reduction by 30-70% CPCB Monitoring Data 

Dissolved Oxygen 

(DO) 
<3 mg/L 5-7 mg/L Increase by 50-100% 

Namami Gange Progress 

Reports, 2022 

Heavy Metals (e.g., 

Lead, Hg) 

Lead: 1-2 

mg/L 

Lead: <0.05 

mg/L 
Decrease by 95% 

Policy Review 

Publications, CPCB, 2022 

 

Several stretches of Indian rivers exceeded critical Biological Oxygen Demand (BOD) levels that 

demonstrated severe organic contamination in 1974. The Namami Gange Programme which is part of water 

quality management policies demonstrated substantial reductions in BOD levels after implementation. Robust 

compliance monitoring by the Central Pollution Control Board (CPCB) in combination with stricter effluent 

regulations resulted in noticeable decreases of toxic heavy metals like lead and mercury within water bodies. 

Widespread water quality improvements in monitored areas emerged from infrastructure development through 

the addition of sewage treatment plants (STPs). The achievement of comprehensive water quality 

improvement should continue through sustained work because certain regions face ongoing difficulties from 

untreated sewage together with weak regulatory enforcement even after partial success. 
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Case Studies 

The case studies presented here provide insights into the effectiveness of various government policies aimed 

at improving water quality in India. These studies focus on large-scale national programs, industrial pollution 

control efforts, and rural water quality management, providing a comprehensive view of India’s water 

pollution challenges and the successes and limitations of policy interventions. 

Case Study 1: Ganga River – Namami Gange 

China has implemented the Sanitation Tax as an innovative solution to train citizens in proper sewage 

management while making efficacious investments in the sector. India launched its flagship Namami Gange 

Programme in 2014 to clean up and revitalize the Ganga River. Through infrastructure development along 

with social outreach activities, Namami Gange works to stop pollution from domestic sewage industrial 

effluents and solid waste while teaching people about vital river ecosystem maintenance. 

Assessment of Water Quality Improvements: The Namami Gange Programme proves to be fundamental to 

improving water quality within areas with substantial pollution. BOD measurements decreased as the National 

Mission for Clean Ganga (2022) revealed that from 2015 to 2022 water quality indicators demonstrated 

measurable improvement. The establishment of new sewage treatment plants (STPs) together with updated 

sewage treatment infrastructure contributed significantly to decreasing untreated wastewater discharges in the 

river. 

Multiple measurements across major Ganga River urban centers such as Varanasi and Kanpur since 2015 

demonstrate better water quality through reduced BOD levels (National Mission for Clean Ganga, 2022). 

Along with its other accomplishments, the Namami Gange Programme revived aquatic life through the natural 

reappearance of fish species that had vanished due to pollution. The establishment of waste management 

practices together with riverfront developments under the program has resulted in environmental 

improvements along the riverbanks which benefits aquatic life and local communities. 

While significant progress has been made, challenges remain in fully implementing the program across the 

entire Ganga basin, particularly in rural and less accessible areas. The ongoing efforts to establish new sewage 

treatment plants, and solid waste management systems, and enforce environmental regulations will continue 

to drive further improvements in water quality. 

Case Study 2: Kanpur Industrial Belt 

India's major industrial city Kanpur has endured persistent water contamination problems because of leather 

tannery operations together with textile manufacturing facilities along with chemical plant discharges. Several 

manufacturing sectors discharge major volumes of unprocessed or improperly processed wastewater that 

accumulates within the Ganga River system. The Water (Prevention and Control of Pollution) Act, 1974 

represents one of the government's regulations along with other policies that help fight industrial pollution. 

Evaluation of Policy Impact: The efforts to limit industrial wastewater emissions in Kanpur have produced 

beforehand doubtful results while delivering significant enhancements over the recent years. Upgraded 

enforcement of discharge standards across key industrial zones combined with built-in effluent treatment 

plants (ETPs) has decreased the presence of dangerous water pollutants according to Misra and Yadav (2021). 

The majority of pollution control challenges stem from insufficient capabilities in small-scale tanneries and 

textile industries to implement proper pollution control technologies. 

http://www.ijsrem.com/
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Industry adoption of cleaner production and wastewater management practices from 2015 to 2022 led to better 

BOD and TSS results in Kanpur's industrial water zone. The decrease of toxic heavy metals chromium and 

cadmium in effluents proves slower than other pollutant reductions. Additional enforcement of regulatory 

standards combined with financial support systems for industries adopting sustainable techniques will drive 

next-level improvements. 

Government initiatives including centralized effluent treatment plant construction together with Clean Ganga 

Fund projects demonstrate positive outcomes that should continue into the future. The complete resolution of 

Kanpur's industrial pollution problems requires a proactive strategy combining improved monitoring alongside 

enhanced public-private collaborations together with sector-specific industrial backing. 

Case Study 3: Rural Water Sources and the Role of Swachh Bharat Abhiyan 

The Swachh Bharat Abhiyan (SBA) started operation in 2014 as a fundamental initiative that strives to enhance 

rural sanitation services while decreasing water body pollution from contaminating sources. The program 

dedicates itself to removing open defecation and developing household sanitation amenities and better rural 

waste management procedures for rural areas. Rural water quality showed major improvements because water 

contamination directly results from insufficient sanitation and inefficient waste management systems. 

Assessment of SBA’s Impact on Rural Water Quality: The Swachh Bharat Abhiyan initiative was launched 

successfully to fight rural water contamination. The Ministry of Jal Shakti (2020) acknowledges SBA's three 

major achievements including millions of household toilet constructions along with new solid waste 

management systems and growing public knowledge and practice of hygiene standards. Rural water sources 

benefit from improved water quality through these implemented enhancements. 

Statistics from rural research areas show how the incidence of diseases passed through polluted water such as 

diarrhea and cholera has reduced because of improved sanitation and cleaner drinking sources. Through its 

efforts, SBA enables communities to manage their water quality and sanitation through programs that promote 

hygiene practices and water source improvements. 

However, while the Swachh Bharat Abhiyan has made significant strides in improving rural sanitation, 

challenges remain in ensuring the sustainability of these improvements. Many rural areas still face issues such 

as a lack of proper waste disposal systems and inadequate access to safe drinking water. Further efforts are 

needed to address these gaps, including the promotion of rainwater harvesting, better water treatment 

technologies, and the strengthening of local governance for water management. 

Future Directions: 

Each of these case studies highlights the progress that India has made in improving water quality through 

targeted policies and initiatives. While challenges remain, the positive outcomes of the Namami Gange 

Programme, the efforts to control industrial effluents in Kanpur, and the reduction of water contamination 

through the Swachh Bharat Abhiyan show that policy interventions can have a significant impact. 
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Table 2: A Comparative Analysis of Case Studies 

Aspect 

Namami Gange 

Programme (Ganga 

River) 

Kanpur Industrial Belt 

(Industrial Effluents) 

Swachh Bharat Abhiyan 

(Rural Water Sources) 

Launch Year 2014 
1974 (Water (Prevention and 

Control of Pollution) Act) 
2014 

Primary Focus 
Cleaning and rejuvenation 

of the Ganga River 

Control of industrial 

effluents, particularly from 

leather tanneries and textiles 

Improve rural sanitation, 

eliminate open defecation, 

and reduce water 

contamination 

Key Interventions 

Infrastructure development 

(sewage treatment plants), 

public awareness, riverfront 

development 

Stricter enforcement of 

effluent discharge standards, 

establishment of effluent 

treatment plants (ETPs) 

Construction of toilets, 

solid waste management 

systems, public awareness 

programs 

Water Quality 

Improvement 

Reduction in Biological 

Oxygen Demand (BOD) 

levels, revitalization of 

aquatic life 

Decrease in BOD and TSS 

levels, but slow reduction of 

heavy metals (e.g., 

chromium, cadmium) 

Reduction in bacterial 

contamination and 

waterborne diseases 

Challenges 

Incomplete coverage in 

rural and remote areas, 

ongoing development of 

STPs 

Non-compliance by small-

scale industries, slow 

reduction of heavy metals 

Sustainability issues, lack 

of proper waste disposal 

systems, access to safe 

drinking water 

Outcome/Impact 

Cleaner river stretches, 

improved biodiversity, 

better water quality in urban 

centers 

Reduction in harmful 

pollutants, cleaner production 

practices adopted by 

industries 

Improved rural sanitation, 

decreased incidence of 

waterborne diseases 

Key Data Trends 

(2015-2022) 

Decrease in BOD, 

improvement in aquatic life, 

cleaner riverbanks 

Improvements in BOD and 

TSS levels, slower reduction 

in heavy metals 

Decrease in diarrhea and 

cholera cases, better 

sanitation facilities 

Future Needs 

Continued expansion of 

sewage treatment and waste 

management systems 

Strengthened regulatory 

mechanisms, incentives for 

sustainable industry practices 

Improved waste disposal 

systems, better water 

treatment technologies 

Governance and 

Collaboration 

Public-private partnerships, 

community involvement, 

collaboration with local 

bodies 

Stronger enforcement, 

industry collaboration, Clean 

Ganga Fund 

Government-led with 

active community 

involvement and local 

governance support 

 

To continue making progress, it is important to focus on the following: 

Improved Monitoring and Enforcement: Strengthening monitoring systems and enforcement of regulations 

is essential to ensure that policies translate into real improvements in water quality. 

Community Engagement: Encouraging community participation in water management and pollution control 

efforts will enhance the sustainability of these initiatives. 
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Technological Innovations: Investing in advanced pollution control technologies and wastewater treatment 

methods will further improve water quality, particularly in industrial and rural regions. 

By continuing to refine and expand these policies, India can make further strides toward achieving its goal of 

ensuring safe, clean water for all its citizens. 

The results of this study highlight both the successes and challenges in India's efforts to address water pollution 

through policy interventions. Trends in water quality, the impact of policies, and the challenges faced during 

their implementation all provide valuable insights into the effectiveness of water management programs. This 

section will discuss these trends in detail, focusing on improvements in urban areas, ongoing issues in rural 

and industrial zones, and examples of success stories. 

Trends in Water Quality 

Improvement in Urban Areas Due to Stricter Enforcement 

Urban areas in India, particularly major cities along the Ganga River such as Haridwar, Varanasi, and Kanpur, 

have seen notable improvements in water quality due to stricter enforcement of environmental regulations and 

the establishment of sewage treatment plants (STPs). The Namami Gange Programme has been a driving force 

behind these improvements. One of the most significant changes has been the reduction in the discharge of 

untreated sewage into the Ganga River. By establishing new STPs and upgrading old ones, urban areas have 

seen a decrease in organic pollution, as measured by Biological Oxygen Demand (BOD) levels. 

In cities like Haridwar, where religious activities contribute to significant pollution, the construction of 

dedicated sewage treatment infrastructure and improved waste management systems has led to noticeable 

improvements in water quality. As a result, BOD levels in the river have declined, signaling a reduction in 

organic pollution. These changes have led to an overall improvement in the water quality of the Ganga in 

urban zones, which is crucial for both public health and the preservation of aquatic ecosystems. 

Furthermore, the enforcement of stricter regulations governing industrial effluent discharge and urban waste 

management has contributed to cleaner rivers in urban areas. The implementation of the Water (Prevention 

and Control of Pollution) Act, 1974 and related policies has helped urban areas comply with water quality 

standards, resulting in cleaner water bodies in cities that were once severely polluted. 

Persistent Pollution in Rural and Industrial Zones 

While urban areas have seen progress, rural and industrial zones continue to face significant challenges. In 

rural areas, especially those that are distant from major urban centers, water pollution remains a major issue 

due to inadequate sanitation and waste management infrastructure. The Swachh Bharat Abhiyan has made 

significant strides in improving sanitation in rural India, but there are still gaps in ensuring that safe water is 

accessible in every village. Rural water sources often remain contaminated due to the lack of proper 

wastewater treatment, inadequate solid waste management, and improper disposal of agricultural runoff. 

In industrial zones like Kanpur, industrial pollution continues to be a persistent problem. Despite the 

implementation of regulations and the establishment of effluent treatment plants (ETPs), small-scale industries 

such as leather tanneries and textile mills often struggle to comply with pollution control norms. The absence 

of sufficient infrastructure and financial support for small industries hinders the overall effectiveness of 

policies in these areas. 
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Heavy metal contamination, such as chromium from tanneries, remains a serious concern in places like 

Kanpur, despite efforts to curb industrial discharge. The challenge lies in the inconsistent enforcement of 

regulations, particularly in small or informal sectors, where industries bypass pollution control measures due 

to lack of monitoring or financial capacity. 

Inconsistent Monitoring and Data Collection 

Another significant challenge is the inconsistency in monitoring and data collection. Effective policy 

implementation depends on accurate and timely data, but in many parts of India, data collection remains 

irregular. The Central Pollution Control Board (CPCB) and state pollution control boards are responsible for 

monitoring water quality, but the capacity to monitor and report data effectively is often limited by insufficient 

funding, outdated equipment, and a shortage of skilled personnel. Without regular monitoring, it becomes 

difficult to assess the true impact of policies and identify areas where further interventions are needed. 

The absence of reliable data also hampers policy enforcement, as it is challenging to hold industries 

accountable or take corrective action if pollution levels are not being accurately tracked. 

Trends in Water Quality 

Improvement in Urban Areas Due to Stricter Enforcement 

Indian urban domestic water quality has improved in cities like Haridwar Varanasi and Kanpur through strict 

environmental rule enforcement alongside the installation of sewage treatment plants (STPs). Academic 

Report The Namami Gange Program functions as a major catalyst behind such improvements in water quality 

results. The Ganga River receives less raw wastewater discharge as a major improvement under the new 

regulations. The installation of new sewage treatment plants and the modernization of older facilities in urban 

regions has resulted in a decline of organic pollution which scientists measure through Biological Oxygen 

Demand (BOD) levels. 

Water quality in the city of Haridwar has improved because of newly built dedicated sewage treatment 

facilities and enhanced waste collection initiatives, particularly after religious activities that produced major 

pollution. River water quality assessment through BOD measurements shows organic pollution has decreased 

because of these changes. The cumulative changes have produced better water conditions along the Ganga 

through urban regions thus benefiting environmental ecosystems as well as public health outcomes. 

The launch of enhanced rules regarding industrial wastewater emissions together with municipal waste 

handling protocols has improved river water quality across urban zones. Water (Prevention and Control of 

Pollution) Act, 1974 and accompanying regulations have aided cities in meeting water quality benchmarks 

which has produced better water quality in formerly polluted aquatic environments. 

Success Stories 

While challenges persist, several regions have demonstrated that with the right policies and effective 

implementation, significant improvements in water quality are possible. One such success story is the progress 

made in Haridwar under the Namami Gange Programme. 

Haridwar and the Namami Gange Programme Haridwar, a city of immense religious importance, has long 

struggled with pollution in the Ganga River due to high levels of domestic sewage and solid waste from 

pilgrims. However, since the launch of the Namami Gange Programme, the city has seen substantial 
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improvements in water quality. New sewage treatment plants have been established, and the capacity of 

existing plants has been upgraded. This has significantly reduced the untreated sewage entering the river. 

In addition, the Ganga Action Plan (GAP), which was a precursor to Namami Gange, focused on creating 

infrastructure for wastewater treatment, but the comprehensive approach of the latter program has enabled a 

more holistic solution. Waste management practices have been improved, and regular cleaning of the ghats 

(riverbanks) has been undertaken to reduce the amount of solid waste entering the river. 

Impact on Water Quality Data from Haridwar demonstrates a decline in BOD levels and a reduction in the 

levels of pollutants such as total suspended solids (TSS). The Ganga in Haridwar, once heavily polluted, has 

shown signs of rejuvenation, with cleaner water fostering improved aquatic biodiversity. The program has also 

contributed to the health and well-being of millions of people who depend on the river for drinking water, 

religious rituals, and agriculture. 

This success is not just a testament to the importance of targeted, well-funded interventions but also 

underscores the value of community involvement. Local communities, religious organizations, and various 

stakeholders have been engaged to ensure the sustainability of the project. Public awareness campaigns and 

religious leaders' involvement in promoting pollution control practices have helped foster a sense of ownership 

among the people. In conclusion, while there have been considerable improvements in water quality in urban 

areas due to stricter enforcement and increased infrastructure, rural and industrial zones continue to face 

significant challenges. The lack of adequate infrastructure, inconsistent monitoring, and financial constraints 

remain key obstacles to achieving nationwide improvements in water quality. However, success stories like 

the transformation of Haridwar under the Namami Gange Programme provide valuable lessons and 

demonstrate that, with continued investment, effective policy implementation, and community engagement, 

progress is possible. Further efforts to address infrastructure gaps, enforce regulations consistently, and 

enhance data collection will be crucial in overcoming the current challenges and ensuring the long-term 

success of water quality improvement initiatives in India. To build on the progress made in improving water 

quality across India, it is essential to address the ongoing challenges through targeted strategies and 

interventions. The following recommendations focus on strengthening monitoring systems, increasing 

community participation, and enhancing inter-agency collaboration for integrated water resource management. 

1. Strengthen Monitoring Frameworks with Advanced Technologies 

One of the most significant barriers to effective water quality management in India is the inconsistency and 

inefficiency of monitoring systems. To address this, it is crucial to invest in advanced monitoring technologies, 

such as Internet of Things (IoT)-based sensors, to track water quality in real-time. These sensors can provide 

continuous data on critical parameters such as pH, Biological Oxygen Demand (BOD), Total Suspended Solids 

(TSS), and levels of contaminants like heavy metals. By incorporating IoT-based sensors into water quality 

monitoring, data collection can become more accurate, timely, and accessible, enabling faster identification of 

pollution hotspots and prompt intervention. 

Additionally, integrating these data into centralized databases will allow for better analysis and decision-

making. These systems can help identify trends over time, monitor the success of interventions, and ensure 

that all water bodies are regularly monitored. A robust data management system can also support policy 

enforcement by providing evidence for regulatory actions, making it easier to track the impact of policies and 

interventions. 
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2. Increase Community Participation and Public Awareness Campaigns 

Water quality improvement cannot be achieved by the government alone. Community participation plays a 

critical role in ensuring the sustainability of water management efforts. Therefore, it is essential to engage 

local communities, especially those in rural areas, in water conservation and pollution control efforts. 

Community-led initiatives can include local water quality monitoring, promoting proper waste disposal 

practices, and advocating for the importance of maintaining clean water sources. 

Public awareness campaigns are equally vital in educating the public about the impacts of water pollution, the 

benefits of sanitation, and the need for conservation. Schools, religious organizations, and local NGOs can be 

powerful partners in spreading awareness, particularly in rural areas where access to information may be 

limited. Educating citizens about the importance of reducing plastic waste, managing wastewater effectively, 

and adopting sustainable agricultural practices can significantly reduce the burden on water bodies. 

Encouraging public participation in river cleaning efforts, such as the Namami Gange Programme, which has 

benefited from community involvement in Haridwar, should be expanded to other regions. People’s active 

participation ensures that water quality management becomes a shared responsibility, leading to a greater sense 

of ownership and sustainability in local water resources. 

3. Enhance Inter-agency Collaboration for Integrated Water Resource Management 

Water management in India often faces challenges due to fragmented approaches across different sectors and 

agencies. To address this, enhancing inter-agency collaboration is critical for integrated water resource 

management (IWRM). This approach involves coordinating the efforts of various stakeholders, including 

government agencies, industries, NGOs, and community groups, to manage water resources sustainably. 

A key aspect of IWRM is the coordination between water management authorities at the local, regional, and 

national levels. For example, the Ministry of Jal Shakti, the Central Pollution Control Board (CPCB), and state 

pollution control boards should work together to implement consistent monitoring protocols, share data, and 

ensure that policies are implemented effectively across different regions. This coordination will help avoid 

overlapping responsibilities and streamline the decision-making process. 

Additionally, collaboration with other sectors, such as agriculture, industry, and urban planning, is crucial to 

ensure that water management is not limited to treatment and purification alone but extends to water 

conservation and sustainable use. Encouraging industry stakeholders to invest in cleaner production methods 

and wastewater recycling, alongside promoting water-use efficiency in agriculture, will help reduce the strain 

on water resources. Governments can also seek international cooperation and learn from global best practices 

in IWRM, as demonstrated by successful water management models in countries like Singapore, Israel, and 

the Netherlands. These countries have integrated water management policies that balance human needs with 

environmental sustainability, providing valuable lessons for India’s water resource management approach. 

India’s water quality management efforts have made significant progress, particularly in urban areas and 

through national programs like Namami Gange and Swachh Bharat Abhiyan. However, challenges remain, 

especially in rural and industrial regions. By implementing the recommendations outlined above, India can 

address these challenges and continue to make progress toward improving water quality nationwide. 

Strengthening monitoring frameworks, fostering community participation, and enhancing inter-agency 

collaboration will ensure that water quality improvement efforts are more effective, sustainable, and inclusive, 

ultimately leading to better health outcomes, environmental preservation, and long-term water security for all. 
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Conclusion and Key Findings 

This study has evaluated the effectiveness of water quality management policies in India, revealing both 

successes and persistent challenges. While there have been notable improvements in certain areas, such as 

urban centers under programs like Namami Gange, and rural sanitation efforts under the Swachh Bharat 

Abhiyan, the overall success of water quality management policies remains limited due to gaps in their 

implementation. 

The key findings of this study highlight that while India’s water quality policies have achieved some successes, 

the impact is often constrained by significant gaps in their enforcement and implementation. Urban areas, 

particularly along major rivers like the Ganga, have experienced some improvements in water quality, 

primarily due to the establishment of sewage treatment infrastructure and regulatory measures for industrial 

effluent discharge. However, rural and industrial zones continue to struggle with persistent pollution, 

inadequate sanitation, and insufficient infrastructure.Inconsistent monitoring, financial constraints, and the 

lack of inter-agency coordination have been identified as major barriers to achieving widespread water quality 

improvements. Although some regions, such as Haridwar, have seen positive changes under the Namami 

Gange Programme, the success has been uneven, with many areas still facing challenges due to limited 

enforcement capacity and gaps in policy execution. 

Policy Implications 

Based on the findings, several key policy implications emerge: 

Stronger Enforcement: Effective enforcement of existing policies is crucial for improving water quality. This 

can be achieved by enhancing monitoring systems and employing advanced technologies such as IoT-based 

sensors to track water quality in real time. Regular inspections and penalties for non-compliance will ensure 

that industries, municipalities, and individuals follow pollution control norms. 

Increased Funding: Adequate funding is essential for improving water infrastructure, especially in rural and 

industrial zones. Investment in modern sewage treatment plants, wastewater recycling facilities, and effective 

waste management systems is necessary to address the root causes of water pollution. Public-private 

partnerships (PPPs) can play a key role in financing such infrastructure projects, allowing for greater resource 

mobilization. 

Enhanced Public-Private Partnerships (PPP): Strengthening collaboration between the government, private 

sector, and civil society organizations is critical to addressing water quality challenges. PPPs can facilitate the 

development of infrastructure, bring in technological innovations, and provide expertise in managing water 

resources sustainably. Additionally, involving local communities through awareness campaigns and 

participatory programs will help ensure the sustainability of water management initiatives. 

In conclusion, while India has made strides in addressing water pollution, a more coordinated, adequately 

funded, and strictly enforced approach is necessary to ensure sustained improvements in water quality across 

the country. By strengthening enforcement mechanisms, increasing funding for infrastructure, and fostering 

public-private partnerships, India can move closer to achieving its goal of clean and safe water for all. 
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