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Abstract - This research paper provides a comprehensive analysis of the Solid Waste Management (SWM) ecosystem in
Surat, Gujarat, a city that has redefined urban sanitation in the Global South following the 1994 pneumonic plague crisis.
Managing a daily waste generation of approximately 2,200 to 2,800 Metric Tonnes (MT), the Surat Municipal Corporation
(SMC) has institutionalized a resilient governance model characterized by a decentralized zonal administration and a
"Zero Container" logistical policy. This study evaluates the operational efficacy of Surat’s value chain, ranging from its
near 100% door-to-door collection efficiency to its adoption of Public-Private Partnerships (PPP) for processing plastic,
organic, and construction waste. Furthermore, it critically examines the financial sustainability of the system, highlighting
the pioneering use of Municipal Green Bonds to fund critical infrastructure such as the upcoming 3,000 TPD integrated
facility at Umber. The analysis concludes that while Surat has achieved a 7-Star Garbage Free City rating and ranks as
India's second-cleanest city, its long-term sustainability hinges on the successful remediation of legacy waste at Khajod
and the transition to a circular "Net-Zero Waste" economy.

Keywords: Solid Waste Management, Surat Municipal Corporation, Circular Economy, Public-Private Partnership,
Municipal Green Bonds, Urban Resilience.

1.INTRODUCTION

The municipal solid waste (MSW) management system of Surat stands as a global case study in urban resilience. Following
the pneumonic plague outbreak of 1994, which was directly attributed to sanitary failure, the Surat Municipal Corporation
(SMC) institutionalized a "zero tolerance" policy towards waste.1 Today, Surat is the economic hub of Gujarat, managing
a daily waste generation of 2,200 to 2,800 Metric Tonnes (MT).

This analysis evaluates the operational value chain, governance architecture, and financial sustainability of Surat’s SWM
system as of the fiscal year 2024-2025. It highlights how the city has maintained its status as India's 2nd Cleanest City in
the Swachh Survekshan 2024 through a combination of decentralized administration, technological monitoring, and the
innovative use of Municipal Green Bonds..

2. Operational Infrastructure: The Value Chain

Surat’s operational success lies in its rigorous implementation of the "Zero Container" policy, which eliminates secondary
storage points on streets to prevent public health nuisances.

2.1 Logistics: Collection and Transportation

e Primary Collection: The city achieves 95-100% collection efficiency through a Door-to-Door Collection
(DTDC) system. A fleet of compartmentalized vehicles collects wet and dry waste separately from over 28,000
residential and 20,000 commercial spots daily.

e Smart Transfer Stations: Waste is transported to "closed" transfer stations where it is tipped directly into large
compactors without touching the ground. This prevents leachate spillage and odor.

e GPS Monitoring: The entire fleet is monitored via an Integrated Command and Control Center (ICCC). Payments
to private concessionaires are performance-linked, based on GPS route adherence and geofencing violations.
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2.2 Processing Technologies: A Circular Approach

Surat processes its diverse waste streams through specialized Public-Private Partnership (PPP) models.

Figure 1: Waste Processing Ecosystem

Waste Stream Technology /| Capacity & Model Sustainability Feature
Strategy
Plastic Waste Recycling & RDF | 20 TPD (PPP Mode) "Zero Cost" Model: Operator pays
Recovery no royalty; SMC pays no tipping fee.
Revenue is solely from sale of
recycled granules.’
C&D Waste Crushing & Block | 300 TPD (PPP Mode) Green Procurement: SMC
Making mandates 20% use of recycled
products (paver blocks) in municipal
tenders to support the plant.*
Organic Waste Composting & Bio- | Decentralized OWCs | Decentralization: Mandate for bulk
methanation & 1 TPD Anjana Plant | generators (hotels/markets) to treat
waste on-site using Organic Waste
Converters (OWCs).’
Legacy Waste Biomining /| Khajod Dumpsite Land Reclamation: Over 85 acres
Bioremediation reclaimed. Fractions separated into
RDF (fuel), Good Earth, and Inerts.°

3. Key Solid Waste Management (SWM) Indicators (2024-2025)

The following metrics provide a snapshot of the system's efficiency and scale.

Table 1: Key Performance Indicators
Indicator Value / Status Source
Daily Waste Generation 2,200 — 2,800 MT 10
Per Capita Generation ~450 grams/day &
Collection Efficiency >95% 10

Waste Composition

52% Biodegradable / 13.6% | 2

Plastic
Swachh Survekshan Rank Rank 2 (National) 14
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GFC Rating 7-Star Garbage Free City 15
Certifications Water+, ODF++ 15
Proposed WtE Capacity 14 MW (NTPC Project) 16
New Processing Site Umber (3,000 TPD Integrated | !’
Plant)

4. Governance and Financial Sustainability

4.1 Administrative Decentralization

Surat employs a unique administrative structure divided into 7 Zones and 52 Sanitary Wards. This "Pin Point"
responsibility system allows the administration to trace sanitation lapses to specific field staff. Zonal Commissioners hold
significant financial autonomy, enabling rapid response to local issues without bureaucratic bottlenecks.

4.2 Financial Innovation: Municipal Green Bonds
Unlike most Indian municipalities dependent on state grants, SMC has accessed capital markets to fund its infrastructure.

e The Instrument: SMC issued Municipal Green Bonds to fund sustainable projects.

e Deployment: The proceeds are specifically earmarked for "Project IV: Construction of Centralized Dry and
Wet Waste processing plant at Umber".

e Impact: This ensures financial transparency and enforces strict project timelines due to market compliance
requirements.

4.3 Public-Private Partnerships (PPP)

SMC leverages PPPs to reduce Operational Expenditure (OPEX). For instance, the plastic waste plant operates on a
royalty-free basis, where the private partner's profit motive (selling recyclables) aligns with the public goal (removing
plastic from the city).

5. Strategic Challenges and Future Outlook
Despite its success, the system faces critical hurdles as it moves toward a "Net-Zero Waste" target.
5.1 The Legacy of Khajod

The Khajod landfill, having accumulated over 2.5 million tonnes of waste between 2001 and 2018, remains a challenge.
While biomining is underway, reports from 2025 indicate intermittent fire incidents due to methane buildup. Complete
remediation is critical to prevent air pollution and groundwater contamination.

5.2 Transition to Waste-to-Energy (WtE)

To handle the high-calorific non-recyclable fraction (RDF), SMC and NTPC are developing a 14 MW Waste-to-Energy
plant. Currently in the permitting/construction phase, its successful commissioning (expected by late 2025) is vital to
reduce the volume of waste destined for the new landfill at Umber.
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5.3 The Umber Integrated Facility

With Khajod reaching saturation, SMC has approved a ¥345 Crore integrated facility at Umber with a capacity of 3,000
TPD. This facility represents the future backbone of Surat’s waste infrastructure, designed to handle the city's waste for the
next two decades.

6. RECOMMENDATIONS

1. Commission ""Waste-to-Steam" Plants: Instead of generic incineration, convert the high-calorific textile
waste (fabric scraps) into industrial steam to directly supply Surat’s textile dyeing mills, creating a closed-loop
energy system.

2. Decentralize Organic Processing: Enforce mandatory installation of Organic Waste Converters (OWCs)
for all bulk generators (hotels, large societies) to process wet waste on-site, reducing transportation costs and
landfill burden.

3. Install Real-Time Methane Monitoring: Deploy continuous ambient air quality monitoring stations
(CAAQMYS) at the Khajod legacy site to detect methane spikes early and prevent landfill fires.

4, Formalize the Informal Sector: Integrate local waste pickers into the formal Material Recovery Facilities
(MRFs) with identity cards and safety gear to improve segregation efficiency and social equity.

5. Accelerate Infrastructure Commissioning: Fast-track the operationalization of the 14 MW Waste-to-
Energy plant and the 3,000 TPD Umber facility to prevent the creation of new dump sites as Khajod reaches
capacity.

6. Implement IoT-Based Routing: Equip underground bins with fill-level sensors to enable "dynamic
routing," ensuring trucks only collect when bins are 80% full, thereby optimizing fuel consumption.

7. Expand Green Finance: Following the success of Green Bonds, issue ""Blue Bonds" specifically to fund
the expansion of tertiary water treatment plants for industrial reuse.
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