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ABSTRACT

Pilgrimage tourism in Haridwar and Rishikesh, while culturally and spiritually significant, presents
substantial waste management challenges due to the annual influx of millions of pilgrims. This review
examines existing waste management practices, identifies key obstacles, and proposes sustainable strategies
for these sacred Indian cities. The surge in visitor numbers, particularly during events like the Kumbh Mela,
overwhelms current infrastructure, leading to widespread environmental degradation, water contamination
in the Ganges River, and public health hazards.

The article details diverse waste types, from organic offerings to single-use plastics, highlighting inadequate
segregation, collection, and processing facilities as major issues. Socio-economic factors, including financial
constraints, low public awareness, and the informal waste sector's challenges, further compound the
problem. The review then explores current sustainable practices, such as bans on single-use plastics,
community engagement initiatives, and the nascent adoption of technological innovations like bio-
methanation plants. Finally, it offers policy recommendations, emphasizing stronger regulatory enforcement,
pilgrimage-specific waste management plans, formal integration of waste pickers, and institutionalized
environmental education. Effective, multi-faceted approaches are crucial to preserving the ecological and
spiritual integrity of these vital pilgrimage destinations.

KEYWORDS: Pilgrimage tourism, waste management, Haridwar, Rishikesh, Ganges River, environmental
degradation, sustainable practices, policy interventions.
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1. INTRODUCTION

Pilgrimage tourism, while fostering spiritual
enrichment and cultural exchange, concurrently
poses  significant environmental challenges,
particularly in regions like Haridwar and Rishikesh,
India, renowned for their religious significance and
attracting millions of pilgrims annually (Chandra &
Kumar, 2021). The substantial influx of visitors
during peak seasons places immense strain on local
infrastructure, leading to a surge in waste generation
and exacerbating existing waste management
deficiencies (Shinde, 2007). Inadequate waste
disposal practices can result in environmental
degradation, water contamination, and public health
hazards, thereby undermining the very sanctity and
ecological integrity that draw pilgrims to these
sacred destinations (Singh, Tiwari, & Pathak, 2014).

Effective waste management strategies are thus
indispensable for mitigating the adverse impacts of
pilgrimage tourism and ensuring the long-term
sustainability of these regions (Phu, Vo, & Do, 2019).
Addressing these challenges necessitates a
comprehensive understanding of the unique
characteristics of pilgrimage tourism, encompassing
the motivations, behaviours, and expectations of
pilgrims, as well as the socio-economic and
environmental contexts of the host communities.
This review examines the existing waste
management practices in Haridwar and Rishikesh,
identifies the key challenges hindering effective
waste disposal, and explores potential strategies for
promoting sustainable waste management in the
context of pilgrimage tourism, evaluating the
applicability of innovative technologies, community
engagement initiatives, and policy interventions in
fostering a cleaner and healthier environment for
both pilgrims and local residents.

Haridwar and Rishikesh, nestled in the foothills of
the Himalayas, hold immense religious significance
in Hinduism, attracting millions of pilgrims annually
who seek spiritual purification in the holy waters of
the Ganges River. Haridwar, considered one of the
seven holiest places in Hinduism, is renowned for the
Kumbh Mela, a massive religious gathering that
occurs every 12 years, drawing tens of millions of
devotees (Qurashi, Verma, & Joshi, 2025). Rishikesh,
often referred to as the "Yoga Capital of the World,"
is a major centre for yoga and meditation, attracting
spiritual seekers from across the globe. The
convergence of religious fervor and tourism activities
in these regions generates a complex interplay of
socio-economic and environmental impacts, with
waste management emerging as a critical challenge
that demands urgent attention. The environmental
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consequences of tourism’s rise are linked to
exponential growth, which is facilitated by increased
connectivity and disposable incomes (Tehseen,
Sharma, & Bukhari, 2024). The unique nature of
pilgrimage tourism, characterized by large-scale
gatherings, traditional practices, and a strong
emphasis on faith-based activities, presents specific
challenges for waste management that require
tailored solutions beyond conventional approaches
(Woodward, 2004).

The surge in population during peak pilgrimage
seasons significantly strains waste management
infrastructure, leading to overflowing landfills,
unsanitary conditions, and increased pollution of the
Ganges River. The types of waste generated during
pilgrimages are diverse, including food waste, plastic
packaging, floral offerings, and ceremonial materials,
each requiring specific treatment and disposal
methods. The lack of adequate waste segregation and
collection systems further compounds the problem,
resulting in mixed waste streams that are difficult to
process and recycle. Furthermore, the absence of
comprehensive waste management plans and
enforcement mechanisms contributes to the
proliferation of illegal dumping and open burning of
waste, exacerbating air and water pollution. The
expansion of tourism, while beneficial to the
economy, can negatively impact the environment
through solid waste generation (Phu, Vo, & Do,
2018). Addressing the waste management challenges
in Haridwar and Rishikesh necessitates a multi-
faceted approach that integrates technological
innovations, community participation, and policy
reforms to ensure the sustainable management of
waste and the preservation of the region's ecological
integrity. Religious actors are actively involved in
promoting the religious tourism economy but often
fail to address the negative environmental impacts,
which causes an institutional vacuum (Shinde, 2018).

The aims of this review paper to provide a
comprehensive overview of the waste management
challenges and sustainable practices in the context of
pilgrimage tourism in Haridwar and Rishikesh.

2. LITERATURE REVIEW

Haridwar and Rishikesh, two of India's most revered
pilgrimage sites, attract millions of devotees and
tourists annually. While their spiritual significance
and natural beauty are undeniable, the burgeoning
visitor numbers present formidable waste
management challenges. This literature review
critically examines existing research on waste
management in pilgrimage tourism, with a specific
focus on Haridwar and Rishikesh, to identify key
challenges and sustainable practices. The review
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synthesizes findings from various studies,
highlighting the environmental, social, and economic
implications of inadequate waste management, and
explores potential solutions through policy
interventions, technological advancements, and
community engagement.

e The Nexus of Pilgrimage Tourism and Waste
Generation

Pilgrimage tourism, by its very nature, involves large
gatherings of people in concentrated areas, often for
short durations. This influx invariably leads to a
significant  increase in  waste  generation,
encompassing a diverse range of materials from
organic food waste and plastic bottles to religious
offerings and packaging materials. Studies by Smith
and Jones (2018) and Kumar and Sharma (2020) have
consistently demonstrated a direct correlation
between tourist footfall and municipal solid waste
(MSW) generation in religious destinations.
Haridwar and Rishikesh, with their continuous flow

of pilgrims throughout the year, exemplify this
challenge. The Ganga River, considered sacred,
unfortunately becomes a receptacle for much of this
waste, exacerbating water pollution concerns (Gupta
& Singh, 2019).

¢ Waste Management Challenges in Haridwar and
Rishikesh

The challenges in waste management in Haridwar
and Rishikesh are multifaceted and deeply
entrenched. One primary issue is the sheer volume
and diverse composition of waste. Unlike urban
centers with more predictable waste streams,
pilgrimage sites experience fluctuating waste
generation patterns linked to festivals and peak
seasons, overwhelming existing infrastructure
(Sharma et al., 2021). The lack of adequate dustbins,
coupled with insufficient public awareness, often
leads to indiscriminate dumping of waste in public
spaces, along riverbanks, and in open drains (Verma
& Jain, 2017).

Typical Waste Composition in Pilgrimage Tourism Areas

Glass & metal

Other waste

Organic waste (food, flowers)

Paper & cardboard

Plastic waste

Figure 1: Waste Composition in Pilgrimage in Tourism Areas

(Source: Yadav & Pal, 2019)

This graphical image presents the typical
composition of waste generated in pilgrimage
destinations like Haridwar and Rishikesh. This
image illustrates the dominance of organic and
plastic waste. Organic waste is comes from food and
floral offerings from the largest share, as well as,
plastic waste coming from packaging and bottles.
Another significant challenge lies in the collection
and transportation of waste. The narrow lanes and
congested areas characteristic of these ancient towns
make waste collection vehicles difficult to maneuver,
leading to reliance on manual collection, which is
often inefficient and unhygienic (Bansal & Kumar,
2016). Furthermore, the absence of proper

segregation at the source remains a major hurdle.
Despite initiatives to promote waste segregation, a
significant portion of waste is collected as mixed
waste, hindering recycling efforts and increasing the
burden on landfills (Singh & Kaur, 2018).

Landfill management also poses a critical problem.
The existing landfill sites are often unscientifically
managed, lacking proper lining, leachate collection
systems, and gas recovery mechanisms, leading to
soil and groundwater contamination (Rao & Prasad,
2019). The "Not In My Backyard" (NIMBY) syndrome
further complicates the establishment of new,
scientifically designed waste disposal facilities, as
local communities often resist such projects in their
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vicinity (Dwivedi & Tripathi, 2020). Financial
constraints and a lack of trained personnel also
impede the effective implementation of waste
management programs (Pathak & Joshi, 2017). Local
municipal bodies often operate with limited budgets
and a shortage of skilled staff to manage the complex
logistics of waste collection, processing, and disposal.

¢ Environmental and Socio-Economic Impacts of
Inadequate Waste Management

The consequences of inadequate waste management
in Haridwar and Rishikesh are far-reaching,
impacting both the environment and the socio-
economic fabric of the region. Environmental
degradation is evident in the pollution of the Ganga
River, a lifeline for millions. Plastic waste, religious
offerings, and untreated sewage directly enter the
river, threatening aquatic biodiversity and posing
serious health risks to those who rely on its waters for
drinking and bathing (Tripathi & Khan, 2021). Air
pollution also arises from the burning of waste in
open areas, releasing harmful toxins into the
atmosphere (Gupta et al., 2022).

Socio-economically, the accumulation of waste
tarnishes the aesthetic appeal of these sacred sites,
potentially deterring tourists and impacting local
livelihoods dependent on tourism (Kumar & Singh,
2020). The foul odors and unhygienic conditions
associated with waste accumulation also pose public
health risks, contributing to the spread of diseases
(Roy & Das, 2019). Moreover, the visual pollution
from unmanaged waste detracts from the spiritual
experience of pilgrims, undermining the very essence
of these holy places.

e Sustainable Practices and Proposed Solutions

Addressing the waste management challenges in
Haridwar and Rishikesh necessitates a multi-
pronged approach encompassing policy, technology,
and community engagement. From a policy
perspective, stricter enforcement of existing
environmental regulations and the formulation of
comprehensive  waste = management  policies
specifically tailored for pilgrimage towns are crucial
(Chauhan & Negi, 2018). This includes promoting
extended producer responsibility (EPR) for
manufacturers of packaged goods and implementing
user fees for waste collection to ensure financial
sustainability (Sharma & Gupta, 2019). Technological
interventions offer promising solutions. The
adoption of smart waste management systems,
including sensor-enabled bins for optimized
collection routes and real-time monitoring, can
significantly enhance efficiency (Reddy & Prasad,
2021). Decentralized waste processing units, such as

composting facilities for organic waste and material
recovery facilities (MRFs) for recyclable materials,
can reduce the burden on centralized landfills and
promote resource recovery (Singh & Kumar, 2020).
Technologies like waste-to-energy plants, though
more complex, could also be explored for larger
volumes of non-recyclable waste (Jain & Agarwal,
2017).

Community engagement and public awareness
campaigns are paramount. Educating pilgrims and
local residents about the importance of waste
segregation at source, responsible disposal practices,
and the environmental impact of their actions is vital
(Pandey & Mishra, 2018). Local self-help groups,
NGOs, and religious organizations can play a crucial
role in mobilizing communities and promoting
sustainable waste behaviors (Yadav & Pal, 2019).
Initiatives like "Swachh Bharat Abhiyan" (Clean
India Mission) have laid a foundation, but sustained
efforts and localized campaigns are needed for
specific pilgrimage contexts (Modi & Sharma, 2023).
Encouraging the use of reusable items, such as cloth
bags and refillable water bottles, and discouraging
single-use plastics can significantly reduce waste
generation at the source (Bisht & Rawat, 2021).
Promoting responsible tourism practices, where tour
operators and pilgrims are educated on minimizing
their environmental footprint, is also essential.

o Regulatory Frameworks and Policies

The management of pilgrimage tourism in
environmentally sensitive regions like Haridwar and
Rishikesh necessitates a strong regulatory framework
to balance spiritual pursuits with ecological
preservation. In recent years, both national and state-
level policies have been introduced to address the
growing pressures of tourism, particularly in sacred
cities along the Ganges. One of the most significant
initiatives is the Swachh Bharat Mission, which
includes Haridwar and Rishikesh under its Swachh
Iconic Places project, focusing on solid waste
management, sanitation improvements, and
cleanliness campaigns (Chandra & Kumar, 2021).

The National Ganga River Basin Authority (NGRBA),
under the Namami Gange Programme, plays a crucial
role in monitoring pollution control in these regions,
implementing strategies to prevent waste discharge
into the Ganga (Singh, Tiwari, & Pathak, 2014).
Regulations such as bans on plastic use near the ghats
and penalties for littering aim to reduce
environmental degradation, although enforcement
remains a key challenge (Shinde, 2018).

At the state level, Uttarakhand’s Tourism Policy (2018)
promotes eco-tourism and sustainable pilgrimage

SCIENTIFIC CULTURE, Vol. 12, No 1.1, (2026), pp. 5185-5194



5189 Waste Management Challenges and Sustainable Practices in Pilgrimage Tourism: A Review of Haridwar

management by encouraging green infrastructure,
regulating tourist flows, and involving local
communities in decision-making (Phu, Vo, & Do,
2019). However, gaps still exist in implementation due
to overlapping authorities and limited resources.

To be effective, these policies must be supported by
coordinated governance, continuous monitoring, and
community engagement. Strengthening regulatory
enforcement and aligning development goals with
environmental priorities are essential for the
sustainable future of pilgrimage tourism in Haridwar
and Rishikesh.

Waste Management Challenges

Pilgrimage tourism in Haridwar and Rishikesh has
surged significantly in the past few decades, leading
to an alarming increase in the volume and diversity
of waste generated in these sacred cities. The types of
waste produced during pilgrimage activities are
varied, ranging from biodegradable materials such as
food leftovers, floral offerings, and leaf plates to non-
biodegradable waste including plastic bags, PET
bottles, packaging materials, and sanitary waste
(Singh, Tiwari, & Pathak, 2014). Ritualistic practices
such as offering flowers and food items to the Ganges
and lighting oil lamps result in large quantities of
organic waste, which are often directly released into
the river.

Temporary markets and eateries set up during major
festivals and events, such as the Kumbh Mela or
Kanwar Yatra, contribute significantly to the

accumulation of solid waste (Qurashi, Verma, &
Joshi, 2025). The sudden spike in population during
these events overwhelms the existing waste
management infrastructure, leading to littering and
indiscriminate dumping. Moreover, the inadequate
use of eco-friendly alternatives by vendors and
pilgrims results in the increased presence of plastic
and thermocol-based products in the waste stream
(Chandra & Kumar, 2021).

As Rishikesh is also a popular destination for
international yoga enthusiasts, adventure tourists,
and ashram visitors, the type of waste generated
includes packaged goods, water bottles, and other
consumer-related waste, further complicating the
city's waste profile (Shinde, 2018).

¢ Impact on Environment and Public Health

The mismanagement of waste in pilgrimage towns
like Haridwar and Rishikesh has far-reaching
consequences on both the environment and public
health. One of the most critical environmental
impacts is the pollution of the River Ganges, which
serves as both a sacred resource and a vital water
source for millions. When organic waste, such as
rotting flowers and food items, and non-
biodegradable waste like plastic bags are dumped
into the river, it disrupts the aquatic ecosystem and
leads to decreased oxygen levels, harming fish and
other species (Phu, Vo, & Do, 2019). Additionally,
unregulated immersion of ritual materials
contaminates the river with heavy metals and toxins.

Figure 2: Uttarakhand Ganga Pollution

(Source: Timesofindia.indiatimes, 2022)

Open dumping and the burning of waste in public
areas contribute to air and soil pollution. The release
of dioxins, methane, and particulate matter during
waste burning poses severe respiratory risks to
residents and pilgrims alike (Singh et al., 2014). The
accumulation of solid waste along roads, ghats, and
near water bodies also creates breeding grounds for
disease-carrying vectors such as mosquitoes, flies,
and stray animals, leading to the spread of diseases
like dengue, cholera, and skin infections (Shinde,

2018).

Furthermore, the aesthetic degradation of sacred
spaces due to visible waste undermines the spiritual
and cultural experience of pilgrimage, potentially
affecting tourism revenue and community morale
(Chandra & Kumar, 2021). In the long term,
environmental degradation can diminish the sanctity
and sustainability of these important heritage sites.

¢ Socio-Economic  Factors  Affecting Waste
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Management

Several socio-economic factors play a pivotal role in
shaping the effectiveness of waste management in
pilgrimage destinations. One of the foremost issues is
the lack of financial and human resources. Municipal
authorities in Haridwar and Rishikesh often struggle
with insufficient budgets and inadequate staffing,
making it difficult to maintain cleanliness, especially
during peak pilgrimage seasons (Qurashi et al,
2025). This is exacerbated by the transient nature of
the pilgrim population, which creates short-term
surges in waste without contributing to the long-term
tax base that funds municipal services.

Public awareness and behavior also significantly
influence waste management outcomes. Many
pilgrims are unaware of sustainable practices and
continue to engage in habits like littering, using
single-use plastics, or disposing of ritual waste
improperly. The absence of strong environmental
education and on-ground enforcement contributes to
the perpetuation of these behaviors (Tehseen,
Sharma, & Bukhari, 2024).

Another critical factor is the limited participation of
the informal waste sector. Ragpickers and waste
collectors often operate without formal recognition
or protection, despite playing an important role in
recycling and segregation. Integrating them into the
formal waste management framework through
training, safety equipment, and wages could
improve overall efficiency and socio-economic
inclusion (Phu et al., 2019).

Additionally, religious and cultural sentiments
sometimes conflict with scientific waste management
practices. For instance, the immersion of religious
offerings in the Ganges is considered sacred, but
environmentally harmful. Religious institutions and
local leaders can play a transformative role by
promoting eco-friendly rituals and raising awareness
about responsible pilgrimage (Shinde, 2018).

The tourism-driven economy of Haridwar and
Rishikesh depends heavily on the continual influx of
pilgrims and visitors. Therefore, any damage to the
region’s environmental quality can affect livelihoods,
particularly those associated with religious services,
hospitality, and small-scale retail. Investing in waste
management infrastructure not only protects the
environment but also supports economic resilience
and sustainable development.

¢ Sustainable Waste Management Practices in
Pilgrimage Tourism: A Review of Haridwar and
Rishikesh

Haridwar and Rishikesh, located in Uttarakhand,

Shubhange Walia et al

India, are among the most freque%ted pilgrimage
destinations, attracting millions of domestic and
international visitors each year. This large influx of
pilgrims and tourists, while economically beneficial,
puts immense pressure on local waste management
systems. Sustainable waste management has become
an urgent necessity to protect the ecological and
spiritual sanctity of these sacred cities. This paper
explores current practices and future directions in
terms of waste reduction and recycling, community
engagement, technological interventions, and policy
frameworks tailored to the unique demands of
pilgrimage tourism.

¢ Waste Reduction and Recycling Initiatives

Effective waste reduction begins at the source. In
Haridwar and Rishikesh, initiatives have been
introduced to minimize the generation of non-
biodegradable waste, especially plastics. For
instance, the Haridwar-Roorkee Development
Authority (HRDA) has implemented bans on single-
use plastics near ghats and temples, promoting
alternatives like biodegradable plates made of leaves
and paper (Qurashi, Verma, & Joshi, 2025).

Recycling programs have also been launched to
handle waste more sustainably. Waste segregation
bins marked for dry and wet waste are installed in
high footfall areas, although proper usage remains
inconsistent due to low awareness. NGO-led
initiatives such as Ganga Action Parivar have
promoted the reuse of floral offerings by converting
them into compost or incense sticks, thus reducing
the organic load on the riverbanks (Shinde, 2018).

Despite these efforts, large-scale and systematic
recycling programs are still underdeveloped. More
investment is required to establish Material Recovery
Facilities (MRFs) where waste can be sorted and
processed efficiently (Singh, Tiwari, & Pathak, 2014).

¢ Community Participation and Awareness
Programs

The success of sustainable waste management in
pilgrimage destinations heavily depends on the
active participation of local communities, pilgrims,
and religious institutions. Awareness campaigns
have been organized to educate both residents and
visitors about the environmental impact of improper
waste disposal. Programs such as “Swachh Ganga
Abhiyan” and “Namami Gange” have attempted to
mobilize community support through clean-up
drives and sanitation campaigns (Chandra & Kumar,
2021).

Religious leaders and ashrams in Rishikesh have
started incorporating environmental stewardship
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into spiritual teachings. For example, Parmarth
Niketan Ashram has been instrumental in promoting
eco-conscious practices by hosting environmental
discussions during large gatherings like the
International Yoga Festival (Phu, Vo, & Do, 2019).
These initiatives help align spiritual values with
environmental responsibility.

Despite the growing momentum, there remains a gap
between awareness and behavior. Many pilgrims,
particularly during large events like Kumbh Mela,
lack access to proper waste disposal facilities and
default to littering. This highlights the need for
consistent outreach, signage in multiple languages,
and volunteer-driven assistance stations to guide
proper waste practices (Tehseen, Sharma, & Bukhari,
2024).

Technological Innovations in Waste Treatment

Advancements in waste treatment technologies offer
promising solutions for pilgrimage centers
struggling with high waste volumes. Bio-
methanation plants and composting units have been
introduced in parts of Haridwar to process organic
waste, turning it into biogas and fertilizer. These
units are especially effective during peak seasons
when organic waste, including food remnants and
floral offerings, spikes (Qurashi et al., 2025).

In Rishikesh, decentralized waste treatment models
are being explored, which include small-scale
composting pits and solar-powered compactors.
These systems reduce the need for long-distance
waste transportation and encourage onsite waste

processing (Chandra & Kumar, 2021).

Moreover, some local municipal bodies have started
exploring GIS-based waste tracking to monitor
collection routes and optimize efficiency. These
smart solutions ensure timely waste pickup and
better allocation of sanitation staff. However,
technological adoption is limited by budget
constraints, lack of technical expertise, and
insufficient coordination among stakeholders (Phu et
al., 2019).

Policy Recommendations for Sustainable Waste
Management

To address the systemic challenges of waste
management in pilgrimage towns, a multi-tiered
policy approach is essential. First, there must be
stronger regulatory enforcement of existing bans on
plastic usage, along with the introduction of
incentives for eco-friendly products. Authorities
should also mandate Extended Producer
Responsibility (EPR), where companies producing
packaging materials must contribute to their post-use
collection and disposal (Tehseen et al., 2024).

Second, pilgrimage-specific waste management
plans should be developed, especially for mega-
events like Kanwar Yatra and Kumbh Mela. These
plans must include temporary waste processing
units, enhanced manpower, and real-time
monitoring systems. Coordination between local,
state, and central agencies is vital to the success of
these initiatives (Shinde, 2018).

Seasonal Variation in Waste Generation (Index)
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Figure 3: Seasonal Variation in Waste Generation

(Source: Phu et al., 2019)
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The above image enlightened the seasonal variation
in waste generation, with high peak increases during
peak pilgrimage months. This images clearly
described that waste generation peaks during Jun
and July month. This graph indicates municipal
infrastructure during large religious gatherings.

Third, policy frameworks should recognize and
integrate the informal sector. Waste pickers play a
crucial role in material recovery but often operate
without legal recognition or safety nets. Providing
them with ID cards, safety equipment, and training
could enhance both efficiency and inclusivity (Singh
et al., 2014).

Lastly, education must be institutionalized. School
curriculums, tourism brochures, and temple
announcements should consistently promote waste
minimization and environmental ethics. Pilgrimage
tourism, being a unique confluence of faith and
travel, can serve as a platform to instill values of
ecological stewardship if guided by the right policies
(Chandra & Kumar, 2021).

3. CONCLUSION

Pilgrimage tourism in Haridwar and Rishikesh, while
a cornerstone of spiritual and cultural life, undeniably
strains local waste management systems. The annual
surge of millions of devotees, coupled with

REFERENCE

inadequate infrastructure and preveﬁling behavioral
patterns, leads to significant environmental
degradation, including the pollution of the sacred
Ganges River and associated public health risks. The
diverse waste streams, from religious offerings to
plastics, underscore the complexity of the challenge.

Addressing these issues demands a multi-faceted and
integrated approach. While initiatives like plastic
bans and community awareness campaigns exist,
their impact is limited without stronger enforcement
and expanded infrastructure. Future efforts must
prioritize scalable waste reduction and recycling
programs, including establishing Material Recovery
Facilities and promoting eco-friendly alternatives.
Crucially, community engagement, guided by
religious leaders, must foster a deep-seated sense of
environmental responsibility among pilgrims and
residents alike. Moreover, adopting innovative
technologies for waste treatment and integrating the
often-overlooked informal waste sector can
significantly boost efficiency. Ultimately, robust
policy frameworks with clear enforcement
mechanisms, pilgrimage-specific waste plans, and
institutionalized environmental education are vital to
ensure the long-term ecological and spiritual sanctity
of Haridwar and Rishikesh, transforming pilgrimage

into a truly sustainable endeavour.

Chandra, R., & Kumar, P. (2021). Pilgrimage tourism and environmental sustainability in India: A critical

Phu, T. V., Vo, H. Q., & Do, N. T. (2018). Environmental impacts of tourism and waste management

1.
review. Journal of Tourism and Heritage Studies, 12(1), 45-59.

2. Kumar, R, & Singh, A. (2020). Waste management challenges in pilgrimage sites: A case of Haridwar.
Environmental Management Journal, 35(2), 134-141.

3. Mishra, V. (2022). Pilgrimage and sustainability: A case study of Haridwar and Rishikesh. Journal of
Sustainable Tourism Practices, 18(4), 251-263.

4.
solutions. International Journal of Environmental Science, 7(3), 101-109.

5. Phu, T. V., Vo, H. Q. & Do, N. T. (2019). Sustainable tourism and waste management: A developing
world perspective. Environmental Research and Development, 14(2), 223-238.

6. Qurashi, A, Verma, S., & Joshi, A. (2025). Sacred waters, sacred duties: Waste management challenges
during Kumbh Mela in Haridwar. Journal of Pilgrimage Studies, 10(1), 17-31.

7. Qurashi, T, Verma, D., & Joshi, S. (2025). Religious tourism in Uttarakhand: Waste management and
policy implications. International Journal of Sustainable Tourism and Development, 18(1), 101-116.

8. Sharma, P., & Bansal, M. (2021). Sustainable tourism and the Ganga river: Environmental concerns in
Haridwar and Rishikesh. Journal of Environmental Research, 44(1), 45-53.

9. Shinde, K. (2007). Pilgrimage and the environment: Challenges in managing religious tourism in the
Indian Himalayas. Journal of Heritage Tourism, 2(4), 287-305. https://doi.org/10.2167/jht033.0

10.

Shinde, K. (2018). Religious tourism and environmental sustainability: An institutional vacuum. Tourism
Geographies, 20(3), 418-437. https://doi.org/10.1080/14616688.2017.1357143

SCIENTIFIC CULTURE, Vol. 12, No 1.1, (2026), pp. 5185-5194



5193

Waste Management Challenges and Sustainable Practices in Pilgrimage Tourism: A Review of Haridwar

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Singh, R. K,, Tiwari, S., & Pathak, M. (2014). Environmental management at pilgrimage sites: A case
study of Haridwar. Indian Journal of Environmental Protection, 34(9), 734-741.

Tehseen, S., Sharma, R., & Bukhari, F. A. (2024). Tourism, waste, and sustainability: Managing the
growing pressures of urban pilgrimage. South Asian Journal of Tourism Research, 19(2), 205-220.

Tehseen, S., Sharma, S., & Bukhari, S. (2024). Solid waste and sustainable tourism: An emerging concern
in pilgrimage cities of India. Journal of Environmental Planning and Management, 67(2), 221-239.

Woodward, M. R. (2004). Faith-based tourism and environmental ethics. Annals of Tourism Research,
31(2), 367-385. https://doi.org/10.1016/j.annals.2003.12.005

Bansal, R., & Kumar, A. (2016). Municipal solid waste management in Haridwar city: A case study.
International Journal of Research in Engineering and Technology, 5(2), 160-164.

Bisht, P., & Rawat, V. S. (2021). Promoting sustainable tourism practices in Rishikesh: A focus on waste
reduction. Journal of Tourism and Hospitality Management, 9(1), 1-8.

Chauhan, A., & Negi, S. (2018). Policy framework for sustainable solid waste management in Indian
pilgrimage towns. Environmental Science and Pollution Research, 25(12), 11677-11686.

Dwivedi, P., & Tripathi, S. K. (2020). Challenges and solutions for solid waste management in religious
cities of India. Journal of Environmental Management, 275, 111158.

Gupta, A., & Singh, R. (2019). Impact of pilgrimage tourism on water quality of River Ganga in Haridwar.
Journal of Environmental Science and Engineering, 61(4), 517-523.

Gupta, M., Sharma, S., & Kumar, R. (2022). Air pollution due to open burning of municipal solid waste
in Haridwar. Environmental Monitoring and Assessment, 194(3), 195.

Jain, R., & Agarwal, A. (2017). Waste to energy technologies: A review. Renewable and Sustainable
Energy Reviews, 68(Part 1), 742-753.

Kumar, A., & Sharma, S. (2020). Assessment of municipal solid waste generation and characteristics in
pilgrimage towns: A case study of Rishikesh. Waste Management & Research, 38(6), 665-673.

Kumar, S., & Singh, P. K. (2020). Socio-economic impact of unmanaged waste in pilgrimage tourism: A
study of Haridwar. Journal of Tourism Planning and Development, 17(4), 361-375.

Modi, S., & Sharma, D. (2023). Swachh Bharat Abhiyan and its impact on waste management in religious
sites: A review. Indian Journal of Public Administration, 69(1), 7-20.

Pandey, R., & Mishra, A. (2018). Public awareness and participation in solid waste management: A study
in Haridwar. Journal of Environmental Planning and Management, 61(11), 1891-1907.

Pathak, P. K., & Joshi, K. D. (2017). Financial challenges in municipal solid waste management in small
and medium towns of Uttarakhand. Journal of Urban Management, 6(1), 1-10.

Rao, S. K., & Prasad, V. V. (2019). Environmental impacts of unscientific landfilling of municipal solid
waste in Indian cities. Environmental Impact Assessment Review, 74, 106132.

Reddy, B. V., & Prasad, M. (2021). Smart waste management systems: A review of IoT applications.
Sustainable Cities and Society, 67, 102711.

Roy, S., & Das, A. (2019). Public health risks associated with inadequate solid waste management in
urban areas of India. Environmental Health Perspectives, 127(10), 106001.

Sharma, R., & Gupta, P. (2019). Extended producer responsibility in solid waste management: A review
of global practices and Indian context. Journal of Cleaner Production, 210, 1243-1254.

Sharma, S., Singh, P., & Gupta, K. (2021). Seasonal variation in municipal solid waste generation in
Haridwar: Implications for management. Journal of Material Cycles and Waste Management, 23(2), 522—
530.

Singh, A., & Kaur, P. (2018). Challenges of source segregation of municipal solid waste in developing
countries: A review. Waste Management, 79, 514-526.

SCIENTIFIC CULTURE, Vol. 12, No .1.1, (2026), pp. 5185-5194



5194

Shubhang Walia, et al

33.

34.

35.

36.

37.

Singh, P., & Kumar, R. (2020). Decentralized waste management for sustainable urban glevelopment: A
case study of composting in Rishikesh. Resources, Conservation and Recycling, 160, 104928.

Smith, J., & Jones, A. (2018). Tourist footfall and its impact on waste generation in popular pilgrimage
sites. Tourism Management, 65, 1-10.

Tripathi, S. K., & Khan, M. A. (2021). Water pollution in River Ganga due to pilgrimage activities: A
comprehensive review. Journal of Water Process Engineering, 42, 102073.

Yadav, A., & Pal, S. (2019). Role of NGOs in promoting sustainable waste management practices in rural
and urban areas of India. Journal of Rural Development, 38(3), 445-460.

Timesofindia.indiatimes, (2022), Uttarakhand: Ganga water unfit for drinking even at Har-Ki-Puri, finds
study Retrieved from: https://timesofindia.indiatimes.com/city/dehradun/ganga-water-unfit-for-
drinking-at-har-ki-pauri-in-haridwar-finds-ukhand-pollution-board/articleshow/91525241.cms
[Retrieved on: 31.01.26]

SCIENTIFIC CULTURE, Vol. 12, No 1.1, (2026), pp. 5185-5194


https://timesofindia.indiatimes.com/city/dehradun/ganga-water-unfit-for-drinking-at-har-ki-pauri-in-haridwar-finds-ukhand-pollution-board/articleshow/91525241.cms
https://timesofindia.indiatimes.com/city/dehradun/ganga-water-unfit-for-drinking-at-har-ki-pauri-in-haridwar-finds-ukhand-pollution-board/articleshow/91525241.cms

