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Abstract 

Water pollution is one of the most critical environmental challenges facing Uttarakhand today. 
Despite being a region rich in freshwater resources and spiritual heritage, the state’s rivers and water 
bodies are under immense pressure due to increasing human activity, industrial growth, and poor 
waste management. This article explores the multifaceted effects of water pollution in Uttarakhand—
on public health, ecosystems, agriculture, religious life, and the economy. It further identifies the key 
causes behind this growing crisis and recommends strategies for sustainable water governance in 
the Himalayan state. 

 

I. Introduction 

Uttarakhand, located in the central Himalayan 
region of India, is revered as the origin point of 
major rivers such as the Ganga, Yamuna, and 
Alaknanda. These rivers are not only sacred but 
are also vital for drinking water, agriculture, 
energy, and livelihoods across northern India. 
However, the ecological balance of these rivers 
has been disrupted by increasing levels of 
pollution. From untreated sewage to plastic 
waste and runoff from urban and rural 
settlements, various pollutants have entered 
water bodies, leading to serious consequences 
for both humans and the environment.1 

This article discusses the effects of water 
pollution across key sectors in Uttarakhand and 
provides evidence-backed analysis of the risks 
posed by the current trajectory of river health 
degradation. 

II. Public Health Consequences 

The most direct impact of water pollution in 
Uttarakhand is on human health. River water, 
especially in densely populated pilgrimage 

centers like Haridwar and Rishikesh, is often 
used for bathing and sometimes drinking. Yet, 
the Central Pollution Control Board (CPCB) has 
frequently found coliform bacteria and other 
contaminants in these waters, well above 
permissible limits.2 

Waterborne diseases—diarrhea, hepatitis, 
typhoid, and cholera—are prevalent, particularly 
during the monsoon season when sewage 
overflows into rivers and springs. The burden is 
higher in rural and hilly areas where people lack 
access to treated water and instead rely on 
springs and streams, many of which are now 
polluted or drying up due to deforestation and 
soil erosion.3 

Moreover, heavy metal contamination, 
especially lead and arsenic from industrial 
runoff, poses chronic health risks including 
developmental issues in children and kidney 
damage in adults.4 

III. Ecological Impact on Aquatic Life 

The biodiversity of Himalayan rivers is highly 
sensitive to changes in water quality. Aquatic 
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species such as mahseer and snow trout are 
disappearing from sections of the Alaknanda, 
Bhagirathi, and Mandakini rivers due to high 
Biochemical Oxygen Demand (BOD) and low 
Dissolved Oxygen (DO) levels.5 

Pollution also affects the reproductive cycles of 
aquatic fauna and flora, disrupting the balance 
of entire ecosystems. Algal blooms—resulting 
from nutrient-rich waste—have also begun 
appearing in slow-moving river stretches, 
further depleting oxygen levels and making the 
habitat unlivable for many native species.6 

IV. Implications for Agriculture and Food 
Security 

Agriculture in Uttarakhand—especially in the 
Terai region—is heavily dependent on surface 
water irrigation. Contaminated water used in 
farming introduces toxins and pathogens into 
the soil, harming crop yield and potentially 
contaminating food products. Prolonged use of 
polluted irrigation water may degrade soil 
fertility and affect food security for local 
communities.7 

Several studies by the Indian Council of 
Agricultural Research (ICAR) have documented 
chemical residues and microbial contamination 
in vegetables irrigated with untreated 
wastewater, raising serious public health 
concerns.8 

V. Cultural and Religious Degradation 

Water in Uttarakhand holds not just functional 
value but deep spiritual meaning. Millions of 
pilgrims gather annually in Haridwar and 
Rishikesh to bathe in the Ganga during festivals 
like Kumbh and Kanwar Yatra. However, the 
declining quality of river water has started to 
tarnish these experiences. Floating waste, 
sewage, and chemical foam have been visible 
even during peak pilgrimage seasons.9 

This degradation has prompted religious 
leaders and environmental groups to call for 
urgent reforms in river conservation. The loss of 
cultural sanctity also impacts spiritual tourism, 
one of the core contributors to the state’s 
economy. 

VI. Economic Effects on Tourism and 
Livelihoods 

Tourism—especially eco-tourism and adventure 
sports—is another major economic pillar of 
Uttarakhand. Activities like rafting, kayaking, and 
nature camping depend heavily on the 
perceived cleanliness of rivers. In 2023, rafting 
was temporarily banned in Rishikesh due to 
dangerously high pollution levels in the Ganga, 
leading to significant losses for local tour 
operators and hospitality businesses.10 

Tourism-linked employment—guides, drivers, 
food vendors, homestay owners—also suffers 
whenever river pollution causes reputational 
damage or legal restrictions on water-based 
activities. 

VII. Root Causes of Water Pollution 

Several factors contribute to Uttarakhand's 
water quality crisis: 

1. Inadequate Sewage Treatment: Urban 
centers like Haridwar generate over 100 
million liters of sewage per day, but 
existing sewage treatment plants (STPs) 
can only handle a fraction of this load.11 

2. Solid Waste Mismanagement: Despite 
government bans, plastic waste and 
non-biodegradable litter often end up in 
rivers. Waste from tourism and 
pilgrimage campsites further 
exacerbates the issue.12 

3. Unregulated Development: 
Encroachments near riverbanks, 
unscientific construction, and sand 
mining disturb natural river ecosystems 
and increase runoff pollution. 

VIII. Recommendations and Conclusion 

To combat water pollution in Uttarakhand, a 
combination of technological, regulatory, and 
community-driven strategies is necessary: 

 Upgrade and expand sewage treatment 
capacity in urban areas. 

 Enforce stricter regulations on industrial 
and tourism waste. 
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 Promote rainwater harvesting and revive 
traditional naulas and dhara water 
systems. 

 Launch large-scale community 
engagement programs, particularly in 
rural and pilgrimage zones. 

 Support citizen science and local 
monitoring of water quality. 

Uttarakhand’s rivers are more than just sources 
of water—they are sacred, economic, and 
ecological lifelines. Protecting them is not 
optional, but essential for the long-term 
sustainability of the region. 
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