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ABSTRACT

Disposal of solid, hazardous, and biological waste in the widespread operations of Indian Railways raises acute
environmental, legal, and ethical challenges. This research offers a doctrinal analysis of the prevailing legal regime governing
waste management in India, with specific reference to the North-Western region of Indian Railways. The research critically
analyzes prominent legislative instruments, including the Solid Waste Management Rules, 2016, and railway-specific
regulation provisions, to assess their alignment with international sustainability priorities and ethical principles on the basis
of the circular economy paradigm. Through a detailed analysis of statutory provisions, judicial precedents, and policy
regimes, the research pinpoints the regulatory control gaps and recommends implementable legal interventions towards
fostering compliance and effectiveness. Furthermore, the research analyses the interface between legislative requirements,
administrative enforcement powers, and stakeholder participation in framing a sustainable and legally effective waste
management regime in Indian Railways. The research adds to academic scholarship on sustainable urban development by
offering well-reasoned legal recommendations for enhancing regulatory enforcement and aligning waste management
practices in Indian Railways with international environmental law standards.
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1. INTRODUCTION

The Indian Railways, one of the world's largest and busiest railway networks, operates across India's extensive and diverse
landscape. Its extensive network has over 67,000 kilometres of track, accommodates space for over 8,000 stations, and is a
vital component of India's transport system. Daily, the Indian Railways satisfies the transit needs of millions of passengers
and the transportation of heavy tons of goods. Indian Railways operations produce enormous waste quantities which includes
solid, toxic and biological wastes. The efficient handling of waste materials results in severe logistics issues and
environmental problems which complicates operational efficiency and environmental compliance (Sharma M, Neog K,
Sugam RK, Ramji A 2016). The diverse operational landscape of Indian Railways requires an advanced waste management
solution that addresses individual environmental problems across different railway zones. Acknowledging the paramount
importance of sustainable waste management in the railway sector, the Indian government has stipulated a series of legal and
policy interventions to reduce the environmental impact of railway operations. Such legal instruments, however, are faced
with colossal enforcement issues, particularly in the gigantic operations of Indian Railways. This research tries to critically
evaluate the legal and regulatory framework that governs waste management in Indian Railways, with a special focus on the
North-Western zone, while establishing the compliance of such a framework with universal tenets of circular economy and
environmental ethics (Tyagi A, et al. 2023).

2. THE LEGAL FRAMEWORK GOVERNING WASTE MANAGEMENT IN INDIAN RAILWAYS

Indian Railways and all waste management activities in the country operate under various national statutes together with
state-level and railway-specific rules and regulations. Indian railways face three principal waste management regulations that
include SWM Rules, 2016 and Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016
together with Bio-Medical Waste Management Rules, 2016. Different wastes produced by Indian Railways fall under the
scope of these three regulations that govern their proper segregation and disposal procedures (Sharma M, Neog K, Sugam
RK, Ramji A 2016). It becomes challenging to enforce these regulations because Indian Railways operates a massive network
which extends across extensive national territories with differing infrastructure and administrative capabilities. This section
delivers a complete analysis of Indian Railways' waste management legal standards alongside their rule implementation
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methodologies and their enforcement challenges. A comprehensive analysis of waste management standards and
implementation obstacles in Indian Railways exists within this table which compares waste types to relevant legal

requirements.

Table 1 Comparative Overview of Waste Management Rules and Implementation Challenges in Indian Railways

Type of Waste = Governing Regulation Key Legal Requirements Implementation Challenges
Solid Waste SWM Rules, 2016 Segregation at source, Lack of segregation bins,
recycling, composting, safe inconsistent enforcement, poor
disposal infrastructure in small stations
Hazardous Hazardous and Other Wastes Safe storage, handling, Inadequate disposal facilities in
Waste (Management and transportation, and disposal of small workshops, low staff
Transboundary Movement) = hazardous materials awareness, fragmented
Rules, 2016 monitoring
Biomedical Bio-Medical Waste Segregation, treatment, and Absence of proper segregation in
Waste Management Rules, 2016 disposal of medical waste; trains/stations, logistical
transfer to authorized facilities  difficulties in rural regions
Railway- Railway Board Guidelines, Cleanliness drives, waste Uneven implementation, limited
Specific Waste = “Swachh Rail Swachh Bharat”, = reduction targets, localized reach of initiatives beyond major
etc. segregation and composting = urban stations
facilities
Circular Not a separate law; integrated Waste-to-energy, plastic reuse Nascent stage, funding issues,
Economy into MOEFCC/NITI Aayog in track construction, solar non-uniform adoption across
Practices policy suggestions energy, material reuse Zones

2.1 Solid Waste Management (SWM) Rules, 2016

The SWM Rules 2016 (SWM Rules) which the Ministry of Environment, Forests, and Climate Change created establish
fundamental SWM procedures for India. According to the rules established provisions exist for source-based waste
separation together with material recycling and waste reduction initiatives (CEEW 2020). With its position as the largest
transport network worldwide Indian Railways produces enormous quantities of solid waste across its workshops stations and
trains. Enforcement of SWM Rules presents significant challenges for the railway system which remains their specific target.
Waste segregation at the generation source stands as the primary essential requirement within the SWM Rules. For Indian
Railways, however, enforcing this rule is a task of Herculean proportions because of the enormous size of the railway network
and the diversity of the waste generated. Large railway stations, especially in metropolitan cities like New Delhi and Mumbai,
generate vast quantities of solid waste in food wrappings, plastic, paper, and organic matter. They need to ensure that this
waste is segregated, treated, and disposed of properly through considerable investments in infrastructure and coordination at
various levels of the railway organization (Sharma M, Neog K, Sugam RK, Ramji A 2016). The infrastructure for waste
management developed by Indian Railways at select stations remains inconsistently enforced across its entire network
(Anderson M, et al. 2024). The SWM Rules mandate waste to undergo environmentally friendly recycling or processing or
disposal.In order to pursue this aim, Indian Railways has taken a series of initiatives towards waste management, including
the setting up of waste segregation and recycling units in prominent railway stations. For example, installing composting
systems in selected stations has reduced the amount of organic waste sent to landfills (CEEW 2020). Nevertheless, the
performance of the systems typically remains interrupted due to inadequate infrastructure, inadequate staff and passenger
awareness, and waste collection and transportation concerns, especially in less populated and smaller stations (Tyagi A, et
al. 2023). Furthermore, the non-execution of adequate financial allocations for waste management in Indian Railways is
another main challenge in effectively enforcing the SWM Rules (The Law Communicants 2023).

2.2 Hazardous Waste Management

Indian Railways, like all large industrial installations, generates toxic waste, particularly from its maintenance workshops,
train operations, and locomotive and railway track maintenance. The Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016 under the Ministry of Environment, Forest and Climate Change (MoEFCC) control
hazardous waste management throughout India (NITI Aayog 2022). The train maintenance and repair facilities utilize waste
oil together with lubricants chemicals and other materials as part of their operations. Hazardous waste items pose serious
threats to human health as well as environmental safety when they end up in improper disposal methods. Hazardous waste
management guidelines must be strictly followed by Indian Railways. The present legal structure fails to provide uniformity

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 24s
pg. 521



Ms. Shardiya Singh, Dr. Rituja Sharma

and cohesion in how Indian Railways manages hazardous waste. Most railway workshops together with stations lack
appropriate facilities needed for safe hazardous waste management and disposal (Sharma M, Neog K, Sugam RK, Ramji A
2016). Untrained railway personnel combined with minimal hazardous waste safety education produces higher
environmental pollution from improper disposal practices (The Pragmatic Approach of Indian Railways in Outlasting the
Sustainable Environment. Journal of Management Research and Analysis 2018). Small workshops and repair stations need
specialized facilities and trained staff for hazardous waste disposal because this remains a major problem in the industry
(Indian Railways Environment Management. Indian Railways Institute of Mechanical and Electrical Engineering (IRIMEE)
2021). Indian Railways faces an important problem because they lack sufficient enforcement systems to maintain compliance
with hazardous waste management laws. The hazardous substance management laws provide safety protocols for handling
and transportation and disposal but enforcement throughout Indian Railways lacks uniformity because no proper monitoring
or reporting systems exist (The Law Communicants 2023). Indian Railways needs to establish a unified system for hazardous
waste management which must focus on regional authorities following national guidelines.

2.3 Biological Waste Management

Biological waste disposal is a critical issue for Indian Railways, particularly for its health centers positioned at large railway
stations and onboard trains. Bio-Medical Waste Management Rules of 2016 regulate the disposal of biomedical waste across
India, providing explicit guidelines in relation to segregation, treatment, and disposal of biomedical waste that results from
medical processes (NITI Aayog 2022). Indian Railways has health units at stations as well as onboard trains, whose
responsibility is to provide emergency as well as routine health care facilities to the traveling public. Medical units onboard
the trains and at stations produce all types of biomedical waste including syringes, bandages, and other medical items, which
all require being disposed of in accordance with the Bio-Medical Waste Management Rules. The provision of proper
segregation of biomedical waste at railway stations and during transport is a matter of prime concern that necessitates the
development of strict guidelines, intensive training programs, and proper infrastructure. Though waste segregation units are
available at a few railway stations, the lack of uniformity of such practices throughout the railway system leaves space for
cross-contamination with other wastes (Sharma M, Neog K, Sugam RK, Ramji A 2016). Disposal of biomedical waste is
especially challenging at low-traffic, small stations with no medical facilities or with them in limited capacity, where railway
personnel are not properly trained in the disposal and handling of such waste (NITI Aayog 2022).

2.4 Railway-Specific Regulatory Provisions

Apart from national policy, the Ministry of Railways has also developed other specific guidelines for waste management in
the railway sector. One of the notable attempts has been the creation of the Environment and Housekeeping Management
Directorate, which oversees and directs waste management policy across the Indian Railways system (Indian Railways
Environment Management. Indian Railways Institute of Mechanical and Electrical Engineering (IRIMEE) 2021). However,
while the guidelines set the policy for waste management, they often fail to include sufficient enforcement measures to put
them into effect. Thus, waste management practices remain uneven across various regions and zones in the Indian Railways
system. The "Swachh Rail, Swachh Bharat" program, which was initiated in 2015, has improved cleanliness and managing
waste at railway stations (Sharma M, Neog K, Sugam RK, Ramji A 2016). The program aligns with the overall Swachh
Bharat Abhiyan (Clean India Mission) and has helped improve awareness about cleanliness and sanitation issues in the
railway industry. The program has not yet overcome all the aspects of waste management, especially in the case of dangerous
and biomedical waste that requires specialized treatment and disposal methods. The program has also not seen much success
in addressing the waste management problems facing smaller and far-flung railway stations (Tyagi A, et al. 2023). Indian
Railways has improved in installing waste segregation systems at significant stations, yet these are in nascent stages and
need an extension in the network on a wider scale (CEEW 2020). A central and comprehensive waste management plan for
railway infrastructure remains absent which produces inefficient and weak implementation outcomes.

3. LEGAL GAPS AND CHALLENGES

The principal gaps in the legal framework can be categorized into infrastructure, enforcement-related gaps, and staff training
and sensitization gaps. These gaps compromise the capacity to achieve the waste management goals stipulated in the SWM
Rules, 2016, Hazardous Waste Management Rules, 2016, and Bio-Medical Waste Management Rules, 2016, which are
intended to regulate Indian Railways in managing different types of waste.

3.1 Lack of Infrastructure

One of the major hindrances is the lack of infrastructure at many railway stations and trains, particularly in less urban or rural
areas. Indian Railways operates over 8,000 stations nationwide, each having varying infrastructures and resources. At most
minor stations, necessary waste management infrastructures, including segregation bins, waste processing units, and
composting plants, do not exist or are poorly maintained (Anderson M, et al. 2024). This infrastructural deficiency hinders
the ability of railway authorities to comply with waste management rules, eventually resulting in improper waste disposal
practices that generate environmental degradation (NITI Aayog 2022). Even in significant transit points, the lack of proper
and well-organized waste management systems has led to problems, such as the accumulation of trash in public spaces, poor
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segregation of waste, and the improper disposal of non-recyclables in general trash bins. The process causes waste resources
to be recovered inefficiently while hazardous waste management becomes improper alongside the contamination of
recyclables (Sharma M, Neog K, Sugam RK, Ramji A 2016). Waste transportation from stations to destination disposal or
recycling centers becomes more complicated due to insufficient logistical infrastructure in most areas (CEEW 2020).

3.2 Enforcement Issues

Enormous challenges plague the enforcement of waste management laws in Indian Railways. Although India has legislated
massive waste management laws, complete with clauses tailored to the railway sector, enforcing such laws is far from
satisfactory (The Law Communicants 2023). Such a policy enforcement gap can be explained mainly by a lack of
accountability and weak monitoring mechanisms in Indian Railways (Tyagi A, et al. 2023). Both at zonal and divisional
levels, railway officials are challenged to ensure effective and regular implementation of waste segregation, recycling, and
disposal norms. The lack of specialized personnel to solve the problem of waste work only adds to the gravity of such issues.
Secondary to that, proper care for the waste management process is often not taken as part of the overall scheme of running
the railways, thus leading to the ineffective and irregular implementation of the stipulated norms (CEEW 2020). In addition,
waste management is typically not part of the general audits of railway activities, and railway stations typically have varied
levels of waste management based on local or regional capacity, not a uniform set of regulatory standards. This kind of non-
uniformity violates national waste management objectives (Tyagi A, et al. 2023).

3.3 Staff Training and Awareness

One major setback to effective waste management in Indian Railways is inadequate training and awareness among railway
personnel. While waste management is a key component in ensuring the sustainability of the Indian Railways system, railway
personnel—particularly those in maintenance depots, station services, and onboard services—tend to lack the training and
knowledge needed to handle waste effectively. Such situations include inadequate knowledge of hazardous waste disposal,
biomedical waste segregation, and recycling importance (Sharma M, Neog K, Sugam RK, Ramji A 2016). Without proper
training, staff might unknowingly be inducing non-compliance by improper waste handling, making adhering to national
standards more complex. The public plays an important role in waste management; still, most tourists are not adequately
aware of the importance of segregation of waste and the correct use of recycling bins. Without clear and consistent
information on the rules and regulations adopted in waste management, commuters and railway staff might be unaware of
the correct waste disposal procedures (Sharma M, Neog K, Sugam RK, Ramji A 2016). The identified training gaps must be
addressed through awareness campaigns, capacity-building programs, and ongoing education opportunities to provide
railway personnel and the general public with the required resources to inform waste management strategies throughout the
network (The Law Communicants 2023).

4. PROPOSED LEGAL INTERVENTIONS

About filling up gaps in enforcement, infrastructure, and training, different legal responses have been framed to enhance
Indian Railways' waste management system. The suggested solutions aim for compliance with rules of waste management
and promotion of sustainable practices in order to synchronize Indian Railways' operational practice with international
benchmarks of environmental sustainability (Tyagi A, et al. 2023). The suggested proposals are given below, intending to
face the above-referred challenges effectively:

4.1 Strengthening Enforcement Mechanisms

There needs to be an effective mechanism for enforcement so that there will be compliance of waste management policy in
Indian Railways. Centralized monitoring mechanism of waste management would help maintain regular monitoring of waste
management operations across all the divisions and zones. The mechanism may allow periodic audits, performance
monitoring, and penalization. For effective and timely implementation of waste management act, Indian Railways may need
to establish separate waste management departments at zonal and division levels. These would ensure enforcement of waste
segregation, recycling, and disposal policies in the field levels (NITI Aayog 2022). In addition, there should be a requirement
that railway stations be periodically assessed to determine conformity with waste management law, with sanctions for non-
compliance with these provisions. It must be obligatory to undertake annual audits of waste management practices, with
findings made public to promote transparency and accountability (Tyagi A, et al. 2023). An enhanced enforcement system
would also motivate better waste management practices among railway personnel and local government, to ensure that waste
management schemes align with national sustainability objectives.

4.2 Incentives for Circular Economy Practices

Some legal frameworks can be used to enable the promotion of circular economy activities in Indian Railways. Indian
Railways needs to have a monetary reward or an award system for successful zones, stations, or divisions that implement
practices in line with the circular economy, such as recycling, upcycling, and minimal waste generation (NITI Aayog 2022).
Rewards can be financial in terms of tax exemptions, grants for innovative schemes, or public recognition in terms of awards
for stations that achieve exceptional performance in waste management. Apart from these economic benefits, railway-
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connected areas may also be subsidized to promote the utilization of renewable energy sources, such as solar energy or
recyclable materials in infrastructure projects. Establishing a regulatory framework that promotes and rewards methods in
line with the circular economy will likely enhance competition and promote innovation, which will in turn promote
innovation in waste management throughout the rail network (Sharma M, Neog K, Sugam RK, Ramji A 2016).

4.3 Public-Private Partnerships (PPP)

Public-Private Partnerships (PPPs) can significantly enhance the waste management infrastructure of Indian Railways. Due
to the large scale and complexity involved with Indian Railways, it is well-equipped to adopt sophisticated technologies and
methods of automated waste segregation, recovery of resources, and the creation of waste-to-energy plants (NITI Aayog
2022). Institutional arrangements that promote such partnerships can be initiated by the government by providing incentives,
including tax relief or subsidization of infrastructure investment, to private organizations that help the railway system meet
its waste management objectives. With the help of partnerships with private sector organizations that have expertise in
innovative waste management technologies, Indian Railways can utilize cutting-edge technologies such as smart waste bins
for sorting garbage and waste and energy plants from organic waste. In addition, public-private partnerships (PPPs) can make
the system economically viable as well as help in achieving sustainability objectives (CEEW 2020).

5. CONCLUSION

The Indian Railways leads the way in waste management solutions because it operates extensive networks through complex
operational frameworks. The massive operational size of Indian Railways makes waste management complex because it
must handle large waste quantities from stations and trains and maintenance yards while following environmental
sustainability requirements. The complete legal framework established by India through SWM Rules of 2016 along with
Hazardous Waste Management Rules of 2016 and Bio-Medical Waste Management Rules of 2016 faces significant
implementation challenges due to enforcement problems and inadequate infrastructure as well as low awareness levels among
staff and public members working within the Indian Railways framework. Indian Railways serves as an efficient waste
management model that combines environmental ethics with current international best practices through its operations
system. A circular economy framework allows Indian Railways to both meet national waste policies and create vital
advancements for global sustainability initiatives. Indian Railways demonstrates how sustainable transportation approaches
should operate by applying resource-efficiency practices to minimize waste and environmental harm in its operations. This
revolution can only be realized through a collective effort to improve infrastructure, enforcement mechanisms, and training
programs, backed by sufficient legal and institutional frameworks, thus positioning Indian Railways at the forefront of
national and global environmental sustainability goals (Tyagi A, et al. 2023),(Sharma M, Neog K, Sugam RK, Ramji A
2016).
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