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Abstract: The Ganga River, a sacred Hinduism river, is facing a pollution crisis in Haridwar and 

Rishikesh, particularly in the Triveni Ghat to Janki Setu stretch. Untreated municipal sewage, 

industrial effluents, and religious offerings have severely degraded the river's water quality, making 

it non-potable and violating the Water (Prevention and Control of Pollution) Act of 1974. This 

pollution threatens the river's ecological integrity and human rights by compromising access to clean 

water. The study criticizes the gross negligence in wastewater management, including the direct 

discharge of effluents into the river instead of redirecting them to forests or barren lands for 

irrigation. Despite initiatives like the Namami Gange Programme and the Ganga's legal personhood 

status, regulatory failures and limited community engagement hinder progress. The research 

proposes a holistic restoration framework, integrating advanced wastewater treatment, stricter 

industrial regulations, community-driven conservation, and alignment with global river restoration 

models like the Thames and Rhine. By redirecting treated effluents to non-potable uses and 

leveraging religious values, the Ganga's sanctity and ecological vitality can be restored, ensuring 

compliance with environmental laws and human rights obligations. Urgent action is needed to 

restore the Ganga's sanctity and ecological health, emphasizing the gross negligence in current 

practices. 

Keywords: Ganga River; pollution; Haridwar; Rishikesh; sacred significance; environmental 

degradation; heavy metals; wastewater management; Namami Gange; river restoration 

 

1. Introduction 

The Ganga River, considered sacred in Hinduism, flows through Haridwar and Rishikesh, cities 

steeped in religious and cultural significance. However, the river faces severe pollution challenges, 

impacting both its ecological health and the religious beliefs of its devotees. This response examines 

the pollution's effects on these aspects and the role of environmental laws in addressing the issue. 

1.1. Pollution Status and Its Impact on the Ganga River 

1.1.1. Water Quality in Haridwar and Rishikesh 

The Ganga River in Haridwar and Rishikesh is subjected to various pollutants, including 

untreated sewage, industrial waste, and agricultural runoff. Studies indicate that while Haridwar's 

water quality improved during the COVID-19 lockdown due to reduced human activity, the unlock 

phases led to a deterioration in water quality  (Prasad & Prasad, 2023)  (Matta et al., 2022). The 

river's water quality index (WQI) in Haridwar was found to be in the "good" category, but parameters 

like dissolved oxygen (DO) and biological oxygen demand (BOD) showed significant variations, 

indicating ongoing pollution issues  (Ruhela et al., 2018)  (Matta, 2015). 

In Rishikesh, the water quality is generally better than in downstream cities like Kanpur or 

Varanasi, but it is not entirely free from contamination. The river's suitability for drinking, irrigation, 
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and industrial use has been assessed, with most parameters within permissible limits except for fecal 

coliforms, which often exceed safe levels  (Haritash et al., 2016)  (Matta, 2015). 

1.1.2. Heavy Metal Contamination 

Heavy metal pollution is a critical concern in the Ganga River. In Haridwar, the presence of 

arsenic (As) and chromium (Cr) in the water has been reported, with cancer risk values exceeding the 

target risk of 1 × 10⁻⁴, posing long-term health risks to the population  (Subuddhi et al., 2022). 

Similarly, in Rishikesh, the presence of heavy metals like lead (Pb) and copper (Cu) has been detected, 

though at lower concentrations compared to downstream regions  (Kumar et al., 2020)  (Tiwari et 

al., 2024). 

1.1.3. Impact of Religious and Touristic Activities 

Religious activities, such as mass bathing during festivals, significantly impact the river's water 

quality. In Haridwar, the influx of pilgrims during events like the Kumbh Mela leads to increased 

levels of BOD, COD, and total dissolved solids (TDS), while DO levels decrease  (Bhadula & Joshi, 

2014)  (Dwivedi et al., 2020). Despite the river's self-cleansing properties, the sheer volume of 

pollutants during such events overwhelms its natural restoration capacity  (Dwivedi et al., 2020). 

In Rishikesh, the generation of solid waste and discharge of untreated sewage from nearby 

commercial areas further exacerbate pollution. The river's water quality deteriorates significantly 

during peak tourist seasons, highlighting the need for stricter waste management practices  (Matta, 

2015)  (Bowes et al., 2020). 

1.2. Impact on Religious Beliefs and Practices 

1.2.1. Changing Perceptions of the Sacred River 

The Ganga River is revered as a goddess in Hinduism, and its water is believed to have 

purificatory properties. However, the increasing pollution has led to a shift in how devotees interact 

with the river. Many worshippers have reduced their contact with the river, opting for symbolic 

rituals rather than direct bathing or drinking the water  (Kedzior, 2015). This change reflects a 

growing awareness of the river's deteriorating quality and its potential health risks. 

1.2.2. Renegotiation of Ritualistic Practices 

Devotees are increasingly adopting alternative practices, such as using bottled water for 

religious rituals or shifting their worship sites to less polluted stretches of the river  (Kedzior, 2015). 

These changes underscore the tension between the river's cultural significance and its environmental 

degradation. While the Ganga remains a symbol of spirituality, its pollution has forced a reevaluation 

of traditional practices. 

1.3. Environmental Laws and Governance 

1.3.1. Existing Legal Frameworks 

India has implemented several policies to address Ganga River pollution, including the Ganga 

Action Plan (GAP) and the Namami Gange Programme. These initiatives aim to reduce pollution 

through the construction of sewage treatment plants (STPs), industrial effluent treatment, and 

awareness campaigns  (Singh et al., 2022)  (Sigdel et al., 2023). However, the effectiveness of these 

measures has been limited due to inadequate enforcement and a lack of community involvement  

(Sigdel et al., 2023)  (Jolly & Menon, 2021). 

1.3.2. Legal Innovations: Granting Personhood to the Ganga 
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In a landmark judgment, the Uttarakhand High Court granted the Ganga River legal 

personhood, recognizing it as a living entity with rights to restoration and conservation  (Jolly & 

Menon, 2021). This legal innovation aims to enhance accountability for pollution control and ensure 

the river's ecological integrity. However, the practical implementation of this ruling has faced 

challenges, including the lack of a clear framework for enforcement  (Jolly & Menon, 2021). 

1.3.3. Community-Based Solutions 

While top-down policies dominate pollution mitigation efforts, there is a growing recognition 

of the need for community-based solutions. Engaging local communities in river conservation can 

foster a sense of ownership and responsibility, complementing governmental initiatives  (Sigdel et 

al., 2023)  (Micheaux, 2019). Religious leaders and organizations have also played a role in 

promoting environmental awareness, linking the preservation of the Ganga to broader cultural and 

spiritual values  (Kedzior, 2015). 

The pollution of the Ganga River in Haridwar and Rishikesh has far-reaching implications for 

both the environment and religious practices. While the river's water quality has shown improvement 

during periods of reduced human activity, such as the COVID-19 lockdown, the resumption of 

normal activities has led to a decline in water quality  (Prasad & Prasad, 2023)  (Matta et al., 2022). 

The presence of heavy metals and high levels of organic pollution pose significant health risks to the 

population  (Subuddhi et al., 2022)  (Kumar et al., 2020). 

The river's cultural significance as a sacred entity has led to a renegotiation of religious practices, 

with devotees adopting alternative rituals to minimize contact with polluted water  (Kedzior, 2015). 

Environmental laws, including the granting of legal personhood to the Ganga, represent a paradigm 

shift in river governance, though their effectiveness depends on robust enforcement and community 

engagement  (Jolly & Menon, 2021)  (Sigdel et al., 2023). 

Ultimately, the conservation of the Ganga River requires a holistic approach that integrates 

scientific, legal, and cultural perspectives. By addressing the root causes of pollution and fostering a 

sense of stewardship among all stakeholders, it is possible to restore the river's health and preserve 

its sacred status for future generations. 

Table 1. Water Quality Parameters in Haridwar and Rishikesh. 

Location Key 

Parameters 

Observations Citation 

Haridwar DO: 10.32–

13.24 mg/L 

Indicates good water quality, but 

seasonal variations exist  (Ruhela et al., 

2018)  (Matta, 2015). 

 (Ruhela et al., 

2018)  (Matta, 

2015) 

Rishikesh BOD: 1.08–

3.66 mg/L 

Suggests moderate pollution levels, 

with some parameters exceeding safe 

limits  (Haritash et al., 2016)  (Matta, 

2015). 

 (Haritash et al., 

2016)  (Matta, 

2015) 
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Haridwar Heavy Metals 

(As, Cr) 

Cancer risk values exceed the target risk 

of 1 × 10⁻⁴, posing health risks  

(Subuddhi et al., 2022)  (Kumar et al., 

2020). 

 (Subuddhi et al., 

2022)  (Kumar et 

al., 2020) 

1.4. The Ganga as a Sacred and Ecological Lifeline 

The Ganga River, one of the most revered rivers in the world, holds a dual significance as both 

a sacred entity and an ecological lifeline. It is not just a river but a cultural, spiritual, and ecological 

backbone for millions of people in the Indian subcontinent. This response explores the Ganga's role 

as a sacred and ecological lifeline, the challenges it faces, and the efforts being made to preserve its 

integrity. 

1.5. Sacred Significance of the Ganga 

The Ganga is deeply embedded in Hindu mythology and culture. It is considered the divine 

goddess Ganga, who descended from heaven to Earth to purify the souls of humanity and provide 

sustenance to all life forms. The river is a central element in Hindu rituals, with its waters believed to 

possess purificatory and emancipatory powers. Millions of devotees bathe in its waters, drink from 

it, and use it for religious ceremonies, believing it to be a pathway to spiritual liberation (Moksha)  

(The River of Life, Death, Livelihood and Pilgrimage: An Assessment of Ganges in Varanasi, Uttar 

Pradesh, 2022)  (Chapple, 2002)  (Bhatt et al., 2023). 

The ghats (stepped landings) along the Ganga, particularly in cities like Varanasi, are iconic 

symbols of its sacredness. These ghats serve as spaces for religious bathing, cremation, and 

communal gatherings, reinforcing the river's role in both life and death  (The River of Life, Death, 

Livelihood and Pilgrimage: An Assessment of Ganges in Varanasi, Uttar Pradesh, 2022)  (Das & 

Tamminga, 2012)  (Alley, 2002). 

The cultural significance of the Ganga extends beyond religion. It has inspired countless literary 

and artistic works, with its imagery often symbolizing wisdom, resilience, and the flow of life. The 

river is personified as "Mother Ganga," nurturing the land and its people, and its flow is seen as a 

metaphor for the journey of life  (Bhatt et al., 2023). 

1.6. Ecological Importance of the Ganga 

The Ganga is an ecological lifeline, supporting over 500 million people in its basin. It is the largest 

river basin in India and sustains agriculture, industry, and urban centers. The river's fertile plains are 

the backbone of India's food production, and its waters support a rich biodiversity, including iconic 

species like the Ganga dolphin, Ganga shark, and Mugger crocodile  (Singh & Singh, 2020)  (Kala, 

2018)  (Sinha & Prasad, 2020). 

The Ganga's self-purifying capacity, attributed to its bacteriophage cleaning properties, has long 

been a natural asset. However, this capacity is being overwhelmed by increasing pollution and 

human activities  (The River of Life, Death, Livelihood and Pilgrimage: An Assessment of Ganges 

in Varanasi, Uttar Pradesh, 2022)  (Vyas et al., 2023). 

The river's ecological health is further threatened by climate change, deforestation, sand mining, 

and the construction of dams and barrages. These factors disrupt the river's flow, sediment transport, 

and aquatic habitats, leading to a decline in its biodiversity and ecosystem services  (Kala, 2018)  

(Das, 2014)  (Drew, 2012). 
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1.7. Challenges Facing the Ganga 

1.7.1. Pollution and Environmental Degradation 

The Ganga is one of the most polluted rivers in the world. Untreated sewage, industrial effluents, 

agricultural runoff, and waste from religious practices have severely degraded its water quality. 

Heavy metals and pollutants in the water pose serious health risks to both humans and aquatic life  

(Vyas et al., 2023)  (Bhargawi et al., n.d.)  (Kedzior, 2015). 

1.7.2. Over-Exploitation of Resources 

Excessive water abstraction for irrigation, urban consumption, and industrial use has depleted 

the river's flow. Dams and barrages have disrupted its natural flow regime, affecting sediment 

transport and the health of its floodplains  (Sinha & Prasad, 2020)  (Kumar & Kumar, 2017). 

1.7.3. Climate Change and Glacier Retreat 

The melting of the Gangotri-Gaumukh glacier, the source of the Ganga, due to climate change, 

threatens the river's long-term sustainability. This not only impacts the river's flow but also 

jeopardizes the livelihoods and cultural practices of communities dependent on it  (Drew, 2012). 

1.8. Efforts to Rejuvenate the Ganga 

1.8.1. Government Initiatives 

The Indian government has launched several programs to clean and restore the Ganga, 

including the Ganga Action Plan (GAP) and the Namami Gange Programme. These initiatives focus 

on pollution control, afforestation, and public participation. However, their success has been limited 

due to inadequate community involvement and centralized planning  (Vyas et al., 2023)  (Das & 

Tamminga, 2012). 

1.8.2. Community-Based Approaches 

Recognizing the limitations of top-down approaches, there is a growing emphasis on 

community-based models for river management. Local communities, NGOs, and religious leaders 

are increasingly involved in conservation efforts, blending traditional knowledge with modern 

scientific practices  (Nandi et al., 2016)  (Chapple, 2002). 

1.8.3. Ecohydrological Approaches 

An integrated ecohydrological approach has been proposed for the Ganga's management. This 

approach focuses on restoring the river's natural flow, biodiversity, and ecosystem services while 

addressing the needs of human populations  (Singh & Singh, 2020)  (Munawar et al., 2022). 

1.9. The Interplay of Sacredness and Ecology 

The Ganga's sacredness and ecological health are deeply intertwined. While its religious 

significance has historically protected it, the growing awareness of its ecological decline is reshaping 

how people interact with the river. Devotees are increasingly renegotiating their practices, such as 

reducing direct contact with polluted waters or advocating for pollution abatement  (Kedzior, 2015)  

(Kedzior, 2014). 

Religious and cultural values are being leveraged to inspire environmental stewardship. For 

example, the concept of "dharm" (duty) is being invoked to promote sustainable water use and 

pollution control  (Chapple, 2002). Kumar et al. (2024) emphasize the importance of integrating 

sustainable practices in India's liquor sector to balance economic growth with public health and 

environmental considerations. 
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The Ganga's preservation requires a holistic approach that integrates its sacred and ecological 

dimensions. This includes: 

1. Community Participation: Empowering local communities to take ownership of river 

conservation through education and involvement in decision-making processes  (Nandi et al., 

2016)  (Das & Tamminga, 2012). 

2. Sustainable Water Management: Implementing policies to reduce water abstraction, control 

pollution, and restore natural flow regimes  (Sinha & Prasad, 2020)  (Kumar & Kumar, 2017). 

3. Ecohydrological Restoration: Adopting nature-based solutions to enhance biodiversity, 

improve water quality, and maintain ecosystem services  (Singh & Singh, 2020)  (Munawar et 

al., 2022). 

4. Cultural and Religious Mobilization: Leveraging the river's sacredness to inspire 

environmental action and promote a sense of responsibility among devotees  (Chapple, 2002)  

(Kedzior, 2015). 

The Ganga is more than a river; it is a symbol of life, spirituality, and cultural identity. Its dual 

role as a sacred and ecological lifeline makes it a unique case study for integrated river management. 

While the challenges are immense, the Ganga's resilience and the dedication of its stakeholders offer 

hope for its rejuvenation. By bridging the gap between science and spirituality, the Ganga can 

continue to nurture both the soul and the environment for generations to come. 

Table 2. Cultural, Ecological, and Management Aspects of the Ganga. 

Aspect Description Citation 

Cultural 

Significance 

Revered as a goddess with 

purificatory powers; central 

to Hindu rituals 

 (The River of Life, Death, Livelihood and 

Pilgrimage: An Assessment of Ganges in 

Varanasi, Uttar Pradesh, 2022)  (Chapple, 

2002) 

Ecological 

Importance 

Supports 500 million people; 

rich biodiversity; self-

purifying capacity 

 (Singh & Singh, 2020)  (Sinha & Prasad, 

2020) 

Management 

Challenges 

Pollution, over-exploitation, 

climate change, and 

inadequate governance 

 (Vyas et al., 2023)  (Kumar & Kumar, 2017) 

 

Pollution Crisis in the Triveni Ghat–Janki Setu Stretch of the Ganga 
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The stretch of the Ganga River between Triveni Ghat and Janki Setu is significantly affected by 

untreated water pollution, primarily due to the discharge of untreated municipal and industrial 

waste. This pollution is exacerbated by various anthropogenic activities and environmental 

challenges, leading to a deterioration in water quality and posing serious ecological and health risks. 

The following sections provide a detailed analysis of the factors contributing to this pollution and the 

implications for the river's ecosystem. 

1.10. Sources of Pollution 

• Untreated Sewage and Industrial Waste: A significant portion of the pollution in the Ganga 

River is attributed to untreated sewage and industrial effluents. Daily, millions of liters of 

untreated waste are discharged into the river, contributing to its degradation (Stone, 2011)  

(Sharma, 2021). 

• Agricultural Runoff: The use of fertilizers and pesticides in agriculture leads to runoff that 

carries these chemicals into the river, further polluting the water and affecting its quality 

(Sharma, 2021). 

• Sand Mining and Construction: Activities such as sand mining and bridge construction along 

the riverbanks contribute to the pollution by disturbing the riverbed and increasing 

sedimentation (Zafar & Kumari, 2024). 

1.11. Environmental and Health Impacts 

• Water Quality Degradation: The presence of heavy metals and other pollutants has led to a 

decline in water quality, as indicated by various water quality indices such as Biochemical 

Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) (Shukla et al., 2021)  

(Chaudhary et al., 2017). 

• Health Risks: The polluted water poses significant health risks, including waterborne diseases 

such as diarrhea, which is particularly prevalent among children under five (Trivedi, 2014). 

• Ecological Damage: The pollution has led to a reduction in biodiversity and has endangered 

various aquatic species. The reduced flow of the river due to upstream water diversions further 

exacerbates these ecological issues (Das, 2014)  (Adel, 2012). 

1.12. Mitigation Efforts 

• Government Initiatives: The Indian government has launched several initiatives to address the 

pollution in the Ganga, including the installation of sewage treatment plants (STPs) and the 

implementation of stricter norms for wastewater treatment (Singh et al., 2023). 

• Community and Grassroots Movements: Local communities and grassroots organizations have 

been actively involved in campaigns to clean the river and raise awareness about the importance 

of maintaining its health (Stone, 2011). 

While significant efforts are being made to address the pollution in the Ganga River, challenges 

remain. The complexity of the issue is compounded by factors such as climate change, which affects 

water availability and quality. Additionally, the socio-economic implications of water pollution, such 

as reduced agricultural yields and economic growth, highlight the need for comprehensive and 

sustainable solutions (Sharma, 2021)  (Trivedi, 2014). Addressing these challenges requires a multi-

faceted approach that includes technological innovations, policy interventions, and community 

engagement to restore the river to its pristine state. 

Ganga Pollution 

Challenges and Solutions 

The Ganga River, particularly in the regions of Haridwar and Rishikesh, faces significant 

environmental and cultural challenges due to pollution. The river, revered as sacred, is heavily 

polluted by industrial effluents, untreated sewage, and religious activities, which have led to a 

deterioration in water quality and adverse impacts on human health and the ecosystem. Despite 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 June 2025 doi:10.20944/preprints202506.1584.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202506.1584.v1
http://creativecommons.org/licenses/by/4.0/


 8 of 24 

 

various governmental initiatives, the pollution levels remain high, necessitating a comprehensive 

approach to address these issues. This response will explore the environmental and cultural impacts 

of Ganga water pollution and propose potential solutions. 

1.13. Environmental Impacts 

• Water Quality Degradation: The Ganga River's water quality is severely compromised due to 

industrial discharges and untreated sewage. Studies have shown that the water quality index 

(WQI) at Haridwar is poor, with high levels of biological oxygen demand (BOD) and chemical 

oxygen demand (COD), indicating significant organic pollution (Ruhela et al., 2018)  (Kumar et 

al., 2020). 

• Heavy Metal Contamination: The presence of heavy metals such as lead, chromium, and 

cadmium in the river water and sediments poses a serious threat to aquatic life and human 

health. These metals exceed permissible limits, leading to chronic health issues and ecological 

damage (Sankhla et al., 2018)  (Patil & Arya, 2024). 

• Ecosystem Disruption: Pollution has led to the degradation of aquatic habitats and loss of 

biodiversity. The reduced flow of the river due to water diversions further exacerbates the 

concentration of pollutants, affecting the river's self-purifying capacity (Das, 2014). 

1.14. Cultural Impacts 

• Religious Practices: The Ganga is central to Hindu religious practices, with millions of pilgrims 

visiting Haridwar and Rishikesh for ritual bathing. However, the pollution has made the water 

unsafe for such activities, challenging the cultural and spiritual significance of the river (Jhariya 

& Tiwari, 2020)  (Das & Tamminga, 2012). 

• Community Livelihoods: Many communities depend on the Ganga for their livelihoods, 

including those involved in religious tourism and fishing. Pollution threatens these livelihoods 

by making the river less attractive to tourists and reducing fish populations (Das & Tamminga, 

2012). 

1.15. Proposed Solutions 

• Improved Waste Management: Enhancing sewage treatment infrastructure and ensuring the 

treatment of industrial effluents before discharge into the river are critical steps. This requires 

investment in modern treatment technologies and strict enforcement of environmental 

regulations (Baba, 2024)  (Shah et al., 2018). 

• Public Participation and Awareness: Engaging local communities in pollution control efforts 

and raising awareness about the importance of maintaining river health can foster a sense of 

ownership and responsibility. Programs like the Namami Gange emphasize community 

involvement for effective river rejuvenation (Das & Tamminga, 2012)  (Vyas et al., 2023). 

• Restoration of River Flow: Increasing the natural flow of the river by managing water 

diversions and promoting groundwater-based irrigation can help dilute pollutants and restore 

the river's ecological balance (Shah et al., 2018). 

• Policy and Governance: Strengthening governance frameworks, reducing corruption, and 

enhancing accountability in pollution control agencies are essential for effective implementation 

of pollution control measures (Baba, 2024). 

While the Ganga River faces significant pollution challenges, it is important to recognize the 

efforts made by various stakeholders to address these issues. Government initiatives like the Ganga 

Action Plan and Namami Gange have laid the groundwork for river rejuvenation, although their 

success has been limited by implementation challenges. A holistic approach that combines 

technological solutions, community engagement, and policy reforms is crucial for restoring the 

Ganga's health and preserving its cultural heritage. 

Ganga Pollution in Haridwar and Rishikesh 
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Environmental and Cultural Consequences 

The Ganga River, particularly in the regions of Haridwar and Rishikesh, faces significant 

environmental and cultural challenges due to pollution. The river, revered as sacred, is heavily 

polluted by industrial effluents, untreated sewage, and religious activities, which have led to a 

deterioration in water quality and adverse impacts on human health and the ecosystem. Despite 

various governmental initiatives, the pollution levels remain high, necessitating a comprehensive 

approach to address these issues. This response will explore the environmental and cultural impacts 

of Ganga water pollution and propose potential solutions. 

1.16. Environmental Impacts 

• Water Quality Degradation: The Ganga River's water quality is severely compromised due to 

industrial discharges and untreated sewage. Studies have shown that the water quality index 

(WQI) at Haridwar is poor, with high levels of biological oxygen demand (BOD) and chemical 

oxygen demand (COD), indicating significant organic pollution (Ruhela et al., 2018)  (Kumar et 

al., 2020). 

• Heavy Metal Contamination: The presence of heavy metals such as lead, chromium, and 

cadmium in the river water and sediments poses a serious threat to aquatic life and human 

health. These metals exceed permissible limits, leading to chronic health issues and ecological 

damage (Sankhla et al., 2018)  (Patil & Arya, 2024). 

• Ecosystem Disruption: Pollution has led to the degradation of aquatic habitats and loss of 

biodiversity. The reduced flow of the river due to water diversions further exacerbates the 

concentration of pollutants, affecting the river's self-purifying capacity (Das, 2014). 

1.17. Cultural Impacts 

• Religious Practices: The Ganga is central to Hindu religious practices, with millions of pilgrims 

visiting Haridwar and Rishikesh for ritual bathing. However, the pollution has made the water 

unsafe for such activities, challenging the cultural and spiritual significance of the river (Jhariya 

& Tiwari, 2020)  (Das & Tamminga, 2012). 

• Community Livelihoods: Many communities depend on the Ganga for their livelihoods, 

including those involved in religious tourism and fishing. Pollution threatens these livelihoods 

by making the river less attractive to tourists and reducing fish populations (Das & Tamminga, 

2012). 

1.18. Proposed Solutions 

• Improved Waste Management: Enhancing sewage treatment infrastructure and ensuring the 

treatment of industrial effluents before discharge into the river are critical steps. This requires 

investment in modern treatment technologies and strict enforcement of environmental 

regulations (Baba, 2024)  (Shah et al., 2018). 

• Public Participation and Awareness: Engaging local communities in pollution control efforts 

and raising awareness about the importance of maintaining river health can foster a sense of 

ownership and responsibility. Programs like the Namami Gange emphasize community 

involvement for effective river rejuvenation (Das & Tamminga, 2012)  (Vyas et al., 2023). 

• Restoration of River Flow: Increasing the natural flow of the river by managing water 

diversions and promoting groundwater-based irrigation can help dilute pollutants and restore 

the river's ecological balance (Shah et al., 2018). 

• Policy and Governance: Strengthening governance frameworks, reducing corruption, and 

enhancing accountability in pollution control agencies are essential for effective implementation 

of pollution control measures (Baba, 2024). 

While the Ganga River faces significant pollution challenges, it is important to recognize the 

efforts made by various stakeholders to address these issues. Government initiatives like the Ganga 
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Action Plan and Namami Gange have laid the groundwork for river rejuvenation, although their 

success has been limited by implementation challenges. A holistic approach that combines 

technological solutions, community engagement, and policy reforms is crucial for restoring the 

Ganga's health and preserving its cultural heritage. 

The Sacred Ganga 

Faith, Culture, and the Crisis of Pollution 

The Ganga River holds immense cultural and religious significance in Hinduism, symbolizing 

purity, life, and spiritual liberation. It is revered as a goddess and is central to numerous rituals and 

pilgrimages, particularly in sacred cities like Haridwar and Rishikesh. However, the river's sanctity 

is under threat due to severe pollution, which many view as a desecration and a crime against faith. 

This paradox of reverence and neglect highlights the complex relationship between cultural practices 

and environmental stewardship. 

1.19. Religious Importance in Hinduism 

The Ganga is considered the most sacred river in Hinduism, personified as a goddess with 

purificatory powers. Bathing in its waters is believed to cleanse individuals of sins and aid in 

achieving Moksha, or liberation from the cycle of reincarnation (Kedzior, 2015)  (Kedzior, 2014). The 

river is central to many Hindu rituals and festivals, such as the Kumbh Mela, which attracts millions 

of devotees seeking spiritual renewal (Vemsani, 2021). 

1.20. Role in Rituals and Pilgrimages 

Haridwar and Rishikesh are prominent pilgrimage sites where the Ganga's spiritual significance 

is celebrated through rituals like the Ganga Aarti, a daily worship ceremony involving fire offerings 

(Vemsani, 2021). Pilgrims often collect Ganga water for use in religious ceremonies, believing in its 

divine properties (Kedzior, 2014). 

Pollution as a Crime Against Faith: Despite its sacred status, the Ganga is one of the most 

polluted rivers globally, with pollution levels far exceeding safe limits. This pollution is primarily 

due to untreated sewage, industrial waste, and heavy metals (Jhariya & Tiwari, 2020)  (Saini et al., 

2015)  (Sankhla et al., 2018). The degradation of the river is seen by many as a violation of its sanctity, 

prompting calls for stricter environmental regulations and a shift in public attitudes towards 

conservation (Das, 2014)  (Dobriyal, n.d.). 

Cultural and Historical Significance: The Ganga is deeply embedded in Indian culture and 

history, influencing literature, philosophy, and religious practices. It is associated with life and death, 

symbolizing both creation and purification (Shi-chang, n.d.). The river has inspired countless works 

of art and literature, reflecting its integral role in shaping Indian identity and spirituality (Doron et 

al., 2017). 

While the Ganga's religious and cultural significance remains profound, the ongoing pollution 

crisis poses a significant challenge to its sanctity. Efforts to address this issue require a balance 

between traditional reverence and modern environmental practices. The river's plight underscores 

the need for a collective commitment to preserving its purity, not only as a matter of faith but also as 

a crucial environmental and cultural resource. 

India’s Water Pollution Laws 

Gaps Between Legislation and Enforcement 

India's water pollution laws, primarily the Water (Prevention and Control of Pollution) Act of 

1974, aim to prevent and control water pollution through a comprehensive regulatory framework. 

Despite these laws, regulatory failures in monitoring and enforcement have led to widespread non-

compliance, particularly in the discharge of untreated and poorly treated waste. This situation is 

exacerbated by the lack of resources and effective enforcement mechanisms, resulting in significant 

environmental and public health challenges. The following sections delve into the specifics of these 

issues. 
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1.21. Overview of Indian Water Pollution Laws 

The Water Act of 1974 was the first major legislative effort in India to address water pollution, 

establishing central and state pollution control boards to enforce regulations (Singh, 2021). The 

Environment (Protection) Act of 1986 further strengthened water quality regulations, providing a 

broader framework for environmental protection (Water Pollution Control, 2022). Legal actions, 

including public nuisance suits and the common law rights of riparian owners, supplement these 

statutory measures (Water Pollution Control, 2022). The Supreme Court of India and the National 

Green Tribunal have played active roles in enforcing these laws through judicial interventions (Water 

Pollution Control, 2022). 

1.22. Regulatory Failures in Monitoring and Enforcement 

Despite the existence of robust legal frameworks, enforcement is weak due to insufficient 

funding, manpower, and political will (Agoramoorthy, 2012). Pollution control boards often lack the 

resources to effectively monitor and enforce compliance, leading to widespread violations 

(Agoramoorthy, 2012). The Central Pollution Control Board identified severely polluted stretches on 

18 major rivers, highlighting the failure of regulatory mechanisms in urban areas (Kumar & Murty, 

2011). The Public Accounts Committee has noted that water pollution weakens ecosystems and poses 

serious health risks, yet enforcement remains inadequate (Secretariat, 2015). 

1.23. Discharge of Untreated and Poorly Treated Waste as Legal Non-Compliance 

Untreated sewage is the largest source of water pollution in India, with millions of liters entering 

water bodies daily, often without adequate treatment (Sharma, 2021). Industrial clusters contribute 

significantly to pollution, with many industries discharging untreated toxic waste into rivers and 

lakes (Agoramoorthy, 2012). The lack of compliance with environmental rules is widespread, with 

serious violations being the norm rather than the exception (Ostroff, 2022). Agricultural runoff and 

unregulated small-scale industries further exacerbate the pollution problem, affecting both surface 

and groundwater quality (Sharma, 2021). 

While India's legal framework for water pollution is comprehensive, the effectiveness of these 

laws is undermined by poor enforcement and regulatory failures. The discharge of untreated waste 

remains a significant issue, highlighting the need for improved monitoring and stricter compliance 

measures. Addressing these challenges requires not only legal reforms but also increased public 

awareness and participation in environmental protection efforts. 

Pollution Sources in Haridwar and Rishikesh 

A Multifaceted Challenge 

The pollution in Haridwar and Rishikesh, two significant cities along the Ganga River, is a 

multifaceted issue involving various sources. These include human waste, industrial effluents, 

ineffective wastewater treatment, and other contributors such as religious offerings, tourism, and 

urban runoff. Each of these sources contributes to the degradation of water quality, impacting both 

the environment and public health. The following sections delve into each of these pollution sources, 

supported by findings from relevant studies. 

1.24. Human Waste: Sewage and Domestic Effluent 

Untreated sewage is a major source of pollution in the Ganga River, with a significant portion 

of it being discharged directly into the river without adequate treatment. This is a common issue 

across many Indian cities, including Haridwar and Rishikesh (Sharma, 2021)  (Chopra et al., n.d.). 

The presence of high levels of Biochemical Oxygen Demand (BOD) and Chemical Oxygen Demand 

(COD) in the river indicates the substantial organic pollution from domestic effluents (Ruhela et al., 

2018)  (Shirin & Yadav, 2014). 

1.25. Industrial Waste: Effluent from Factories and Small Industries 
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The SIDCUL industrial area in Haridwar is a significant contributor to industrial pollution, with 

effluents containing high levels of Total Suspended Solids (TSS), BOD, and COD, which exceed 

permissible limits (Kumar & Bharti, 2012)  (Kumar & Bharti, n.d.). Heavy metals such as iron, lead, 

manganese, and cadmium have been detected in the river water, posing risks to human health and 

aquatic life (Patil & Arya, 2024). 

Ineffective Wastewater Treatment: The inefficiency of sewage treatment plants in Haridwar 

exacerbates the pollution problem, as untreated or partially treated sewage is released into the river 

(Ruhela et al., 2018). Observations from Triveni Ghat to Janki Setu highlight the inadequacy of current 

wastewater treatment facilities, which fail to handle the volume of waste generated by the population 

and tourists (Shirin & Yadav, 2014). 

Other Contributors: Religious Offerings, Tourism, and Urban Runoff: Religious practices, 

such as the disposal of offerings and ashes, contribute to the pollution load in the river. These 

activities are culturally significant but environmentally detrimental (Chopra et al., n.d.). Tourism, a 

major economic activity in Haridwar and Rishikesh, leads to increased waste generation, including 

plastic and other non-biodegradable materials (Ruhela et al., 2018). Urban runoff, particularly during 

the monsoon season, carries pollutants from streets and urban areas into the river, further degrading 

water quality (Shankar et al., n.d.). 

While the pollution in Haridwar and Rishikesh is a pressing issue, efforts to address it are 

ongoing. Government initiatives like the Ganges Action Plan aim to improve wastewater treatment 

and reduce industrial discharges (Chopra et al., n.d.). However, the success of these programs 

depends on comprehensive strategies that include public awareness, stricter enforcement of 

environmental regulations, and the adoption of eco-friendly technologies (Shukla et al., 2021). 

Balancing cultural practices with environmental sustainability remains a challenge, but it is essential 

for the long-term health of the Ganga River and the communities that depend on it. 

Environmental and Health Impacts of Ganga River Pollution 

The Ganga River, a vital waterway in India, faces significant environmental and health 

challenges due to pollution. Industrial discharges, heavy metal contamination, and bacterial 

pollution have severely degraded water quality, impacting aquatic ecosystems and posing public 

health risks. Efforts like the Namami Gange project have been initiated to address these issues, but 

challenges remain. This response explores the degradation of water quality, impacts on aquatic 

ecosystems, public health risks, and biodiversity loss in the Ganga River. 

1.26. Degradation of Water Quality: Non-Potable Ganga Water 

Industrial pollution is a major contributor to the degradation of the Ganga's water quality. 

Untreated and semi-treated industrial wastes alter the river's physicochemical properties, making the 

water non-potable (Roy & Shamim, 2020). Heavy metal contamination, including lead, cadmium, and 

chromium, exceeds permissible limits, further compromising water quality (Sankhla et al., 2018)  

(Saxena et al., 2024). Bacterial contamination, with high levels of total coliforms and fecal coliforms, 

poses significant health risks, making the water unsafe for drinking and bathing (Bilgrami & Kumar, 

1998)  (Tyagi et al., 2013). 

1.27. Impact on Aquatic Ecosystems 

The discharge of pollutants leads to bioaccumulation and biomagnification in aquatic 

organisms, disrupting the food web and affecting biodiversity (Roy & Shamim, 2020). Heavy metals 

in water and sediments pose ecological risks, particularly in the middle and lower reaches of the 

river, threatening sediment dwellers and aquatic life (Siddiqui & Pandey, 2019). Efforts under the 

Namami Gange project have shown improvements in water quality and some restoration of aquatic 

habitats, but continuous monitoring and management are necessary to sustain these gains (Chaurasia 

et al., 2024). 

1.28. Public Health Risks from Contaminated Water 
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Exposure to heavy metals in the Ganga has been linked to severe health issues, including 

neurotoxicity, kidney damage, and cancer (Sankhla et al., 2018)  (Paul, 2017). Bacterial contamination 

from untreated sewage and industrial effluents increases the risk of waterborne diseases, with 

significant cases reported during mass bathing events (Bilgrami & Kumar, 1998)  (Tyagi et al., 2013). 

The presence of pathogens and high bacterial density in the water underscores the urgent need for 

improved sanitation and pollution control measures (Bilgrami & Kumar, 1998). 

1.29. Loss of Biodiversity in the Ganga 

Pollution and habitat degradation have led to a decline in biodiversity, with many aquatic 

species at risk (Roy & Shamim, 2020). The Namami Gange project has facilitated some biodiversity 

recolonization, but the overall loss remains a concern due to ongoing pollution and habitat disruption 

(Chaurasia et al., 2024). The river's ecological health is further threatened by climate change, 

deforestation, and unsustainable land use practices (Das, 2014). While initiatives like the Namami 

Gange project have made strides in improving water quality and restoring ecosystems, the Ganga 

River continues to face significant challenges. Persistent pollution from industrial, agricultural, and 

domestic sources, coupled with inadequate infrastructure and management, hampers efforts to fully 

restore the river's health. A comprehensive, multi-faceted approach involving continuous 

monitoring, community engagement, and stricter enforcement of pollution controls is essential to 

safeguard the Ganga's ecological and public health integrity. 

Gross Negligence in Wastewater Management 

Key Challenges and Insights 

Gross negligence in wastewater management is a multifaceted issue that encompasses 

inefficiencies in sewage treatment plants (STPs), misrepresentation of treated water, lack of 

accountability and oversight, and socioeconomic factors driving negligence. These issues are 

prevalent across various regions, as evidenced by studies from Morocco, India, South Africa, and 

other parts of the world. The inefficiencies in STPs often stem from technological, financial, and 

human resource challenges, which are exacerbated by inadequate regulatory frameworks and 

socioeconomic pressures. This answer will explore these aspects in detail, drawing on insights from 

the provided research papers. 

1.30. Inefficiencies in Sewage Treatment Plants (STPs) 

• Technological Limitations: Many STPs, particularly in developing regions, suffer from 

outdated or inappropriate technologies that are not suited to the local sewage characteristics. 

For instance, in India, the Narela STP operates at only 17.5% of its capacity due to technological 

and maintenance challenges (Yadav et al., 2021). Similarly, in South Africa, poor maintenance of 

wastewater infrastructure contributes significantly to water pollution (Mema, 2010). 

• Operational Challenges: The lack of skilled manpower and inadequate training are critical 

issues affecting the efficiency of STPs. In India, unskilled operations have been identified as a 

major factor in the low efficiency of sewage treatment plants (Chatterjee et al., 2016). This is 

compounded by financial constraints that limit the ability to invest in training and advanced 

technologies (-, 2024). 

1.31. Misrepresentation of “Treated” Water 

• Quality Standards: There is often a discrepancy between the reported and actual quality of 

treated water. In Morocco, while some STPs meet WHO and FAO standards, a significant 

portion of wastewater is discharged without adequate treatment (Zarri et al., 2024). This 

misrepresentation can lead to the reuse of inadequately treated water, posing health risks. 

• Regulatory Compliance: In South Africa, the lack of compliance with effluent discharge 

standards results in the release of poor-quality effluents, increasing health risks (Karsten, 2015). 
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This highlights the need for stringent regulatory oversight to ensure that treated water meets 

safety standards. 

1.32. Lack of Accountability and Oversight 

• Regulatory Gaps: The absence of robust regulatory frameworks and enforcement mechanisms 

allows for negligence in wastewater management. In South Africa, there is no precedent for 

criminal liability in cases of negligence in wastewater treatment, which undermines 

accountability (Karsten, 2015). 

• Monitoring and Evaluation: Effective monitoring systems are often lacking, which hinders the 

ability to assess and improve the performance of STPs. In China, despite significant 

infrastructure investments, challenges persist due to inadequate monitoring and evaluation 

practices (Ghernaout & Elboughdiri, 2020). 

1.33. Socioeconomic Factors Driving Negligence 

• Financial Constraints: Limited budgets and high costs of advanced technologies are significant 

barriers to improving wastewater management. This is particularly evident in developing 

countries where financial resources are scarce (-, 2024). 

• Public Awareness and Involvement: Socioeconomic factors, such as public awareness and 

involvement, play a crucial role in driving improvements in wastewater management. In Africa, 

enhancing public participation and government support is essential for addressing wastewater 

management challenges (Omohwovo, 2024). 

While the challenges in wastewater management are significant, there are also opportunities for 

improvement. Innovative solutions, such as the adoption of AI and IoT technologies, can enhance the 

efficiency of STPs (-, 2024). Additionally, developing indigenous technologies and strengthening 

regulatory frameworks can help address the root causes of negligence. By focusing on these areas, it 

is possible to improve wastewater management practices and mitigate the associated environmental 

and health risks. 

Strategies for Sustainable Wastewater Management 

Sustainable management of wastewater is crucial for addressing water scarcity and 

environmental pollution. The proposed solutions for sustainable management include redirecting 

treated wastewater for forest irrigation, upgrading and monitoring sewage treatment infrastructure, 

enforcing stricter industrial effluent standards, involving community awareness and religious 

leaders, and implementing policy reforms for better enforcement of environmental laws. These 

strategies aim to optimize resource use, reduce environmental impact, and enhance community 

engagement in sustainable practices. 

1.34. Redirecting Treated Wastewater for Forest Irrigation 

Utilizing treated wastewater for forest irrigation can significantly contribute to water 

conservation and ecosystem restoration. This approach not only helps in managing water scarcity 

but also supports the growth of vegetation, which can improve air quality and biodiversity (Ulusoy 

et al., 2024)  (Choudhary & Ray, 2024). Nature-Based Solutions (NBS) such as constructed wetlands 

and willow systems can be employed to treat wastewater naturally, making it suitable for irrigation 

purposes (Choudhary & Ray, 2024). 

1.35. Upgrading and Monitoring Sewage Treatment Infrastructure 

Upgrading sewage treatment infrastructure is essential to handle the increasing wastewater 

generated due to urbanization and population growth. Modernizing these systems can reduce 

freshwater contamination and improve public health (Achieving Sustainable Development Goal 

Related to Water and Sanitation through Proper Sewage Management, 2023). Real-time monitoring 
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and control systems in wastewater treatment can enhance the quality of treated water and provide 

early warnings for any treatment failures (Rame et al., 2023). 

1.36. Enforcing Stricter Industrial Effluent Standards 

Stricter regulations on industrial effluents are necessary to prevent the release of untreated 

wastewater into municipal systems, which can lead to severe water pollution (Vijayanandan et al., 

2023). Advanced treatment technologies such as membrane technology and electrochemical 

processes can be implemented to ensure that industrial wastewater is treated effectively before reuse 

(Thara et al., 2024)  (Hailemariam, 2023). 

1.37. Community Awareness and Religious Leader Involvement 

Raising community awareness about the importance of sustainable wastewater management 

can lead to more responsible water usage and support for environmental initiatives (Lako & Ç omo, 

2024). Involving religious leaders can be an effective strategy to influence community behavior and 

promote sustainable practices, as they often hold significant sway in many communities (Lako & 

Ç omo, 2024). 

1.38. Policy Reforms for Better Enforcement of Environmental Laws 

Policy reforms are crucial to ensure the effective enforcement of environmental laws and 

regulations. This includes setting clear guidelines for wastewater treatment and reuse, as well as 

penalties for non-compliance (Obaideen et al., 2022). Integrating wastewater management into the 

broader framework of sustainable development goals (SDGs) can help align national policies with 

global sustainability targets (Obaideen et al., 2022). 

While these solutions offer promising pathways for sustainable wastewater management, 

challenges remain in their implementation. The high costs associated with upgrading infrastructure 

and adopting new technologies can be prohibitive for some regions. Additionally, achieving 

community buy-in and compliance with stricter regulations requires ongoing education and 

engagement efforts. Balancing these challenges with the need for sustainable practices is essential for 

long-term success in wastewater management. 

Learning from Global River Restorations 

The restoration of rivers is a complex process that involves understanding the unique challenges 

and opportunities presented by each river system. Successful models, such as those implemented for 

the Thames and Rhine Rivers, offer valuable insights into effective strategies for river restoration. 

These models emphasize the importance of comprehensive planning, community involvement, and 

the integration of scientific and traditional knowledge. Applying these global practices to the Ganga 

River, while considering lessons from other Indian river cleaning initiatives, can provide a 

framework for effective restoration efforts. 

1.39. Successful River Restoration Models 

• Thames River: The restoration of the Thames River in the UK has been successful due to high 

levels of sewage treatment and strict regulation of industrial effluents, which have significantly 

improved water quality. The biochemical oxygen demand (BOD) and dissolved oxygen (DO) 

levels in the Thames are maintained at healthy levels, demonstrating the effectiveness of these 

measures (Sharma et al., 2021). 

• Rhine River: The Rhine River restoration involved international cooperation and 

comprehensive pollution control measures, including the reduction of industrial discharges and 

the restoration of natural habitats. This has led to improved water quality and increased 

biodiversity (Friberg et al., 2016). 

1.40. Applicability of Global Practices to the Ganga 
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• Integrated Management: The Namami Gange Program (NGP) is an integrated conservation 

mission that aims to rejuvenate the Ganga by implementing sustainable water management 

practices. This approach aligns with global practices that emphasize the need for coordinated 

efforts and technology preparedness (Balkrishna et al., 2024). 

• Community Involvement: Successful global models highlight the importance of community 

engagement. The Ganga Action Plan and subsequent initiatives have struggled due to limited 

public participation. Enhancing community involvement could improve the effectiveness of 

these programs (Das & Tamminga, 2012). 

• Pollution Control: Like the Thames, the Ganga requires stringent regulation of industrial and 

municipal waste. The establishment of sewage treatment plants (STPs) under the Namami 

Gange Program has shown improvements in water quality, indicating the potential for further 

success with continued investment and regulation (Chaurasia et al., 2024). 

1.41. Lessons from Other Indian River Cleaning Initiatives 

• Gomti River: The Gomti River restoration emphasizes the need for holistic wastewater 

management and sustainable urban planning. These strategies are crucial for mitigating 

pollution and enhancing river health, providing a model for the Ganga (Pandey & Rastogi, 2024). 

• Hindon River: The Hindon River's challenges highlight the importance of treating sewage and 

industrial effluents. Lessons from the Thames River suggest that focusing on these areas can lead 

to significant improvements in water quality (Sharma et al., 2021). 

While global practices offer valuable insights, the unique cultural, social, and environmental 

context of the Ganga River presents distinct challenges. The religious significance of the Ganga and 

its role in daily life for millions of people necessitate a culturally sensitive approach that integrates 

traditional practices with scientific management. Additionally, the scale of pollution and the diverse 

sources of contamination require tailored solutions that address both point and non-point sources of 

pollution. By learning from both global models and local initiatives, a comprehensive and culturally 

appropriate strategy can be developed to restore the Ganga River. 

Spiritual River, Environmental Crisis 

The Ganges River, or Ganga, holds immense religious significance for Hindus, serving as a site 

for sacred rites and daily life activities. However, it faces severe pollution challenges due to untreated 

sewage, industrial effluents, and reduced water flow from dam constructions. Efforts to clean the 

river have been ongoing, yet they often struggle to balance religious sentiments with environmental 

protection. This complex issue requires a multifaceted approach involving government, NGOs, local 

communities, and a long-term vision for sustainability. 

1.42. Balancing Religious Sentiments and Environmental Protection 

• The Ganges is deeply intertwined with Hindu religious practices, which complicates efforts to 

implement strict environmental regulations. Rituals such as bathing and cremation contribute 

to pollution but are integral to the cultural and spiritual life of millions (Das & Tamminga, 2012)  

(Saini et al., 2015). 

• Religious teachings can be leveraged to promote environmental stewardship. Integrating 

spiritual values with environmental ethics can foster a sense of ecological responsibility among 

the faithful (Imran, 2024)  (Andira et al., 2024). 

• Successful examples of religious teachings influencing environmental behavior suggest that a 

religious framework could support conservation efforts, potentially bridging the gap between 

religious practices and environmental needs (Imran, 2024)  (Palmer & Finaly, 2003). 

1.43. Challenges in Implementing Sustainable Solutions 

Despite significant financial investments, such as the $27 billion allocated by the Indian 

government, pollution levels remain high due to systemic issues like corruption, lack of 
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accountability, and insufficient infrastructure (Shah et al., 2018). The Ganga Action Plan and 

subsequent initiatives have been criticized for their centralized approach, which often excludes local 

communities from decision-making processes, limiting their effectiveness (Das & Tamminga, 2012). 

The high levels of toxins and bacteria in the river pose severe health risks, necessitating a shift 

towards zero discharge policies and the promotion of wastewater recycling and reuse (Saini et al., 

2015). 

1.44. Role of Government, NGOs, and Local Communities 

Government initiatives like the Namami Ganga Project aim to clean the river, but require more 

inclusive strategies that involve local communities and NGOs to ensure sustainable outcomes (Pal, 

2023). NGOs and local communities can play a crucial role in monitoring pollution, advocating for 

policy changes, and educating the public about sustainable practices (Das, 2014). Collaborative efforts 

between religious leaders, environmental organizations, and government bodies can enhance public 

participation and foster a collective sense of ownership over the river's health (Andira et al., 2024)  

(Palmer & Finaly, 2003). 

1.45. Long-Term Vision for a Clean Ganga 

A sustainable model for Ganga rejuvenation, such as the Arth Ganga Project, emphasizes 

economic development alongside environmental conservation, aiming to create a symbiotic 

relationship between the river and its surrounding communities (Pal, 2023). Long-term strategies 

should focus on enhancing river flow, reducing pollution sources, and promoting alternative 

irrigation methods to preserve water levels (Shah et al., 2018). Integrating religious and cultural 

values into environmental policies can help align conservation efforts with the spiritual beliefs of the 

local population, ensuring broader support and compliance (Zagonari, 2020)  (Nadi & Mohib, 2024). 

While the religious significance of the Ganges presents unique challenges to its conservation, it also 

offers opportunities to engage communities in sustainable practices. By incorporating religious 

teachings into environmental policies and fostering collaboration among various stakeholders, a 

more holistic approach to river rejuvenation can be achieved. This requires a shift from purely 

technocratic solutions to those that respect and integrate cultural and spiritual dimensions, ultimately 

leading to a cleaner and healthier Ganga. 

Restoring the Sanctity of the Ganga: A Call for Collective Action 

The Ganga River, revered as a sacred entity in Indian culture, faces severe pollution challenges 

that have transformed it from a symbol of purity to one of the most polluted rivers globally. This 

paradox of sanctity and contamination necessitates urgent action to restore its ecological and cultural 

integrity. The pollution stems from untreated sewage, industrial effluents, and cultural practices, 

compounded by inadequate infrastructure and policy enforcement. Addressing this issue requires a 

multifaceted approach involving policy reform, community engagement, and technological 

innovation. 

1.46. Pollution as a Cultural and Environmental Crime 

The Ganga River is heavily polluted due to the discharge of untreated sewage and industrial 

waste, with pollution levels exceeding WHO safety limits by 3000 times (Saini et al., 2015). Cultural 

practices, such as the disposal of human and animal corpses, contribute significantly to the river's 

pollution (Shah et al., 2018). The river's pollution is not only an environmental issue but also a cultural 

crime, as it undermines the river's sacred status and the health of millions who depend on it (Jhariya 

& Tiwari, 2020)  (Baruah, 2017). 

1.47. Clarion Call for Action: Restoring the Ganga’s Sanctity 

Despite significant financial investments, such as the $27 billion allocated by the Indian 

government, efforts to clean the Ganga have been largely ineffective due to systemic issues like 
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corruption and lack of accountability (Shah et al., 2018). The Ganga Action Plan, initiated to construct 

and renovate treatment plants, has seen limited success due to infrastructural and administrative 

challenges (M, 1992). There is a pressing need for a new strategy that involves all stakeholders, 

including local communities, to restore the river's sanctity (Shah et al., 2018)  (Sigdel et al., 2023). 

1.48. Recommendations for Policy, Community, and Technological Interventions 

• Policy Interventions: Implement zero discharge policies for industrial and municipal waste, and 

promote the reuse and recycling of wastewater (Saini et al., 2015). 

• Community Engagement: Encourage community-based solutions and integrate religious 

sentiments to foster a collective responsibility towards the river (Chopra et al., n.d.). 

• Technological Innovations: Develop cost-effective sewage treatment technologies and enhance 

river flow management to dilute pollutants (Mishra, 2005)  (Shah et al., 2018). 

• Infrastructure Development: Rapidly build and upgrade sewerage infrastructure in cities along 

the Ganga to prevent untreated sewage discharge (Shah et al., 2018). 

1.49. A Collective Responsibility to Protect the Holy River 

• The restoration of the Ganga requires a collective effort from government bodies, local 

communities, and international organizations (Das, 2014). 

• There is a need for interdisciplinary approaches that combine natural sciences with social 

sciences to develop holistic solutions (Sigdel et al., 2023). 

• The involvement of religious and cultural leaders can play a crucial role in mobilizing public 

support and fostering sustainable practices (Chopra et al., n.d.). 

While the Ganga's pollution is a significant challenge, it also presents an opportunity for India 

to demonstrate leadership in environmental conservation and cultural preservation. The river's 

restoration is not just a governmental responsibility but a collective one, requiring the active 

participation of all stakeholders. By integrating policy reforms, community engagement, and 

technological advancements, the Ganga can be revitalized, preserving its sanctity for future 

generations. 

2. Suggestions for Restoration 

The redirection of treated effluents can significantly reduce the pollution load on the Ganga by 

diverting treated wastewater to forests and barren lands for irrigation, thereby supporting ecosystem 

restoration. Nature-based solutions such as constructed wetlands can be implemented to treat and 

repurpose wastewater sustainably (Ulusoy et al., 2024; Choudhary & Ray, 2024). Simultaneously, 

stricter industrial regulations are essential, especially in industrial hubs like Haridwar’s SIDCUL 

area. Enforcing zero-discharge policies and mandating real-time monitoring will ensure compliance 

with effluent standards, while immediate penalties for non-compliant industries will serve as a 

deterrent (Saini et al., 2015; Vijayanandan et al., 2023). Engaging communities and religious leaders 

can leverage the Ganga’s sacred status to promote eco-friendly rituals, such as using treated water 

for offerings and minimizing polluting practices during festivals like Kumbh Mela (Chopra et al., 

n.d.; Lako & Ç omo, 2024). Ecohydrological restoration through managed water diversions and 

wetlands can help restore the Ganga’s natural flow, enhance biodiversity, and dilute pollutants, 

drawing inspiration from successful global models (Singh & Singh, 2020; Choudhary & Ray, 2024). 

Policy reforms and enforcement should focus on strengthening the Water Act of 1974 and the legal 

personhood ruling for the Ganga by increasing funding for pollution control boards, establishing 

clear accountability frameworks, and imposing stringent penalties for non-compliance (Jolly & 

Menon, 2021; Obaideen et al., 2022). Sustainable tourism management in Haridwar and Rishikesh is 

also crucial; this includes enforcing waste segregation, banning single-use plastics, and promoting 

environmentally responsible practices during religious events to minimize solid waste pollution 

(Ruhela et al., 2018). Public participation models, such as community-based monitoring programs 
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inspired by the Thames River restoration, can foster local ownership and accountability in pollution 

control efforts (Das & Tamminga, 2012; Sharma et al., 2021). Innovative water use, particularly the 

promotion of treated wastewater for agriculture and forest irrigation, aligns with sustainable 

development goals while reducing the freshwater demand and pollution load on the Ganga (Ulusoy 

et al., 2024). Lastly, valuable lessons from Indian initiatives like the Gomti and Hindon river 

restoration projects, which emphasize holistic wastewater management and urban planning, can 

guide the development of tailored strategies for restoring the Ganga (Pandey & Rastogi, 2024; Sharma 

et al., 2021). 

3. Conclusion 

The Ganga River, a sacred and ecological lifeline for millions, is facing a severe pollution crisis 

in Haridwar and Rishikesh due to untreated sewage, industrial effluents, and cultural practices. This 

contamination violates the Water (Prevention and Control of Pollution) Act of 1974 and infringes on 

human rights by denying access to clean drinking water. Initiatives like the Namami Gange 

Programme and the Ganga's legal personhood status represent significant efforts, but their impact is 

limited by inadequate infrastructure, weak enforcement, and insufficient community engagement. A 

sustainable path forward requires integrating advanced wastewater treatment, stricter industrial 

regulations, and community-driven conservation with the Ganga's spiritual significance. By 

redirecting treated effluents for non-potable uses and drawing inspiration from global models like 

the Thames and Rhine, alongside Indian initiatives like the Gomti and Hindon, the Ganga's ecological 

and cultural integrity can be restored. This collective responsibility, rooted in respect for the river's 

sanctity and adherence to environmental laws, is essential to transform the Ganga into a thriving 

symbol of India's heritage for future generations. 
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