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Abstract

This study investigates the current condition, waste composition, and containment challenges of the Nirala Open
Secondary Transfer Station (STS) in Khulna City to identify practical improvements for urban waste management.
Among thirteen identified open STSs, most lack boundary walls and adequate containment, resulting in waste
scattering, leachate runoff, and traffic congestion. At Nirala STS, biodegradable waste accounted for nearly 70% of
the total stream, while polyethylene-based plastics (HDPE and LDPE) dominated the non-biodegradable fraction,
causing drainage blockage, waterlogging, and nearby pond pollution. Although containers have replaced some open
STSs, waste collectors often prefer open sites for easy unloading, perpetuating environmental risks. To address these
challenges, a 7-day pilot introduced container-based segregation for recyclable and low-value plastics, which
effectively reduced plastic leakage and improved waste handling with active participation from waste pickers.
Following consultations with City College authorities, a brick wall was built around the college lake to prevent
environmental pollution and plastic leakage. The findings highlight that combining modest infrastructural containment
with community-driven actions can significantly minimize open STS impacts and support sustainable, inclusive
municipal waste management.

Keywords: Open Secondary Transfer Station (STS); Solid Waste Management; Low-Cost Containment; Urban Waste
Management; Community-based Intervention.

1. Introduction

Rapid urban expansion in developing cities has led to escalating challenges in municipal solid waste management
(MSWM), particularly at intermediate transfer points. Secondary Transfer Stations (STSs) serve vital roles in the chain
linking door-to-door collection to final disposal. Yet, many remain open, uncontained sites that generate leachate,
odor, and litter spillover, posing severe environmental and health risks (Tariqul et al. n.d.).

Khulna City generates 1000 tons of waste daily, and about 80% of the waste is collected. MSW from houses is typically
transported to the nearest Secondary Transfer Stations (STS) by NGOs and CBO vans (Das et al. 2024). Khulna City
Corporation (KCC) operates STS, including the Nirala Open STS, many lacks concrete floors, boundary walls, or
leachate drainage infrastructure (Tariqul et al. n.d.). KCC requires a cost-effective and sustainable waste management
system. Currently, waste workers operate both formally and informally, while independent scavengers, though
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crucial at the grassroots level—remain unregulated and exposed to severe occupational health risks. Unplanned
dumping exacerbates hazards, spreading pathogens and polluting aquatic ecosystems, underscoring the unsustainable
nature of the present system (Tariqul et al. n.d.).

In Khulna, Bangladesh, open STS plays a crucial role in municipal solid waste management, but often operates without
adequate containment. This exposes nearby residents to foul odors, airborne pollutants, and potential disease
transmission, while waste workers face unsafe and unsanitary conditions. Fully engineered containment systems are
costly and beyond the means of many resource-limited municipalities (Alamgir and Ahsan 2007). Low-cost
containment strategies—such as simple roofing, boundary walls, drainage channels, and protective barriers using
locally available materials—offer a practical, affordable solution. These measures can reduce environmental leakage,
improve working conditions, and enhance neighborhood cleanliness without imposing heavy financial burdens (Islam
et al. 2012). By evaluating such strategies, this study aims to provide actionable, context-specific recommendations
for Khulna City Corporation, while also offering a replicable model for other low-income urban areas in South Asia,
ultimately supporting healthier communities and more sustainable waste management practices. While there has been
movement toward container-based, closed STSs, some continue due to ease of operation for primary collectors, land
ownership complexity, and institutional inertia (Jahan 2011). This paper investigates a practical, low-cost, temporary
containment strategy at the Nirala STS, emphasizing environmental protection and operational improvements despite
constraints.

2. Materials and Methods
2.1 Case Study Background: Nirala Open STS

The Nirala Open STS, located at 22.8033°N and 89.5549°E in
Khulna, lies beside City College Lake in a densely populated
residential and market area. Waste from nearby wards is dumped
directly on unsealed RHD land, where permanent construction is
restricted. The open site lacks enclosure, signage, or monitoring,
causing spillage into the lake. Conditions worsen during the
monsoon due to leachate and waste overflow.

2.2 Study Approach Figure 1: Map showing study area

The study approach (Figure 2) focused on addressing the
persistence of open Secondary Transfer Stations (STSs) in
Khulna, particularly the Nirala Open STS near City College

‘ Current Status of Open STSs (Khulna City) ‘

Lake, which poses environmental and health risks despite | -
being convenient for waste collectors. A SWOT analysis ‘ Waste Composition at Nirala Open STS ‘
identified strengths such as location and accessibility, but )
highlighted weaknesses including odor, leachate, and lack of ¥

monitoring. As land ownership restrictions prevented the ‘ e —er——————— ‘
construction of a half-enclosure, soft interventions were L )
adopted instead. These included site clean-up, placement of . - \
containers for non-biodegradable waste, and community ‘ SCIP Project Interventions ‘
awareness programs. This low-cost, adaptive, and context- ' » ‘
specific strategy successfully reduced waste dumping into the ‘

. . . . Results & Discussions ‘
lake and removed mismanaged plastics, creating a replicable

model. Khulna City Corporation (KCC) is mainly responsible _ 2
for municipal solid waste management, aided by NGOs, CBOs, (

and private operators. However, challenges such as a lack of ‘
route planning, poor enforcement, financial constraints, and
limited equipment hinder efficient waste collection.

Replicable Recommendations for other STSs .
in Khulna City

Figure 2: Flow diagram of research methodology
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2.3 Current Scenario of Secondary Transfer Stations in Khulna City

On-site storage refers to STS or transfer facilities, which collect municipal solid waste (MSW) from primary sources
and subsequently transport it to designated sites for processing, recycling, treatment, or, in most cases, final disposal
(Jahan 2011). The current conditions of the commonly used STS types for MSW management in Khulna City are
presented in Table 1.

Table 1. Existing STSs in KCC (Author, 2025)

Sl. No. STS Types Number of STS

1 Open system 13

2 Container system 80
3 In-House STS without Container 6
In-House STS with Container 2

Total 101
4 Newly constructed STS (Operation not yet started) 1

5 New Proposed STS 10

3. Results & Discussions
3.1 Status of Open STS

Table 2 shows the condition of 13 open STSs in Khulna City, all operating without full enclosure across different
wards. Storage areas range from 19.5 m2 to over 550 m2. Only five sites have boundary walls and eleven have concrete
flooring. Despite partial improvements, inadequate infrastructure causes waste scattering at eleven sites, traffic
congestion at seven, and waste leakage into drains at two locations. These issues indicate poor containment and
management. The absence of boundary walls and frequent waste spreading are major contributors to environmental
pollution, while leachate flow into drains increases health risks and urban service disruptions.

Table 2. Status of open STS at KCC (Author, 2025)

Area for
Sl N Present  Located in waste Boundary Concrete Leakage Waste Create traffic
No. ame of STS status ward no. storing Wall Floor to drain spreading congestion
purposes
(sg. m)
01 Nirala STS Open 26 148.65 No No Yes Yes Yes
02 PTImore Open 23 168.53 Yes Yes No Yes No
03 CSS Ava Center Open 22 558 Yes Yes No Yes No
04 Boyra pujakhola Open 17 51.84 No Yes No Yes Yes
05 Besides new market  Open 17 49.92 No Yes No Yes Yes
06 Besides KDA Open 17 85.94 No Yes Yes Yes No
mosjid
07  Rayer mahol Open 15 201.14 No Yes No Yes Yes
08 Goalkhali Open 10 125.60 Yes Yes No Yes No
09 Kalibari Open 1 44.97 Yes Yes No Yes Yes
10 Rashida clinic Open 18 43.20 No Yes No Yes Yes
11  Mohessorpasa Open 3 23.23 No No No No No
12 Boyra bazar Open 16 1951 No No No Yes Yes
13 Nurnagor Open 16 25.27 Yes Yes No No No
Sum Yes 5 10 2 11 7
Sum No 8 3 11 2 6
Total Sum 13 13 13 13 13
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Table 3 shows the average wet weight composition of MSW at the Nirala Open STS over three sampling days.
Biodegradable waste dominates at around 70%. Plastics and polythene (6.59%), paper and cardboard (6.48%), and
dust and ashes (4.72%) are the next major components, while smaller fractions include glass, textiles, ceramics,
medical waste, metals, and electronic items.

Table 3. Average wet weight fraction of Municipal Solid Waste (MSW) compositions at Nirala Open STS (Author,

2025)

Nirala Open STS

Composition Working day-1 Working day-2 Week day-3 Average
Percent Percent Percent Percent
Biodegradable Waste 70.43 67.10 72.28 69.94
Plastics & polythene 6.98 6.51 6.27 6.59
Paper & cardboard 7.31 6.19 5.94 6.48
Glass 3.32 4.56 0.00 2.63
Textiles & wood 2.66 0.00 1.32 1.33
Electric goods 1.66 3.58 2.64 2.63
Ceramic 0.00 3.26 2.97 2.08
Medical waste 0.66 3.91 1.98 2.18
Metals 1.00 0.00 3.30 143
Dust & ashes 5.98 4.89 3.30 4.72
Total 100.00 100.00 100.00 100.00
Table 4. Different types of polymers at Nirala Open STS (Author, 2025)
Nirala Open STS
Polymer Type Working day-1 Working day-2 Week day-3
Average Percent (%)
Percent (%) Percent (%) Percent (%)

PET 11.94 16.97 15.56 14.82
PE(LDPE) 30.22 28.04 25.19 27.82
PE HDPE) 25.75 32.84 27.78 28.79

PP 4.48 5.17 8.15 5.93
PVC 11.19 1.85 2.96 5.33
PC 0.00 0.00 2.59 0.86
PS 7.84 3.69 0.74 4.09

ABS 0.00 2.95 4.44 2.47

SAN 0.00 0.00 2.96 0.99

PU 0.00 0.00 0.37 0.12

PA 1.12 1.48 111 1.24

PEI 0.75 0.00 2.22 0.99

Unrecognized Plastic 6.72 7.01 5.93 6.55
Total 100.00 100.00 100.00 100.00

Table 4 shows the polymer composition of plastic waste at the Nirala Open STS. Polyethylene-based plastics
dominate, with HDPE (28.79%) and LDPE (27.82%), followed by PET (14.82%). Smaller shares include PP, PVC,
PS, ABS, PA, PC, and PEI, while 6.55% remains unclassified. The high presence of HDPE and LDPE is concerning,
as these polymers frequently block drains, cause waterlogging, and contaminate nearby ponds, posing significant
environmental and infrastructural challenges for sustainable urban waste management.
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3.2 Containment at Nirala Open STS

Between 2023 and 2024, KCC’s open STSs decreased from 18 to 13 as skip containers replaced them. While
containers improved containment, they complicated unloading, so drivers still prefer open sites. Temporary, low-cost
measures were explored. SWOT analysis highlights the site’s central location for awareness, but RHD-owned land
prohibits construction, preventing permanent containment implementation.

Table 5. SWOT analysis for Nirala Open STS

STRENGTHS ‘ WEAKNESSES ‘
e Covers an area of 148.65 m2 and receives waste e Leachate during rainfall pollutes nearby water,
from Wards 24-27. causing odor and flies.
e  Accessible, high collection efficiency o No cover leads to exposure risks and operational
e  On-site water available issues during bad weather.
o Potential for low-cost containment e  Waste spreads to the pond, and workers dump non-

recyclable plastics.
e Vehicle loading causes traffic, and lack of

monitoring enables illegal dumping.
OPPORTUNITIES THREATS

e Potential for composting or biogas generation from Land belongs to RHD, requiring approval for any
biodegradable waste. changes.

e A separate chamber/storage for storing non- Causes  long-term  environmental  damage,
biodegradable waste biodiversity loss, and ecosystem degradation.

e Newly constructed drains ensure leachate and Risks water contamination, legal issues, and
water management on site. decreased property values.

e High visibility. May trigger community complaints and resistance

over health and environmental concerns.

3.3 Proposed Construction Works at Nirala Open STS

A 110-foot (33.5 m) half-enclosure was proposed to reduce the spreading of waste. Figure 3 illustrates the layout with
the RCC walls, RCC floor plate, and chain-link fencing.

Figure 3. Proposed layout of walls, floor plate, and fencing at Nirala Open STS (Author, 2025)

A separate section on the right of the enclosure should function as a dedicated space for waste sorting and temporary
storage of tradable materials. This area should remain free from biodegradable waste. The total construction costs
were estimated at approximately 6,50,000 Tk.

3.4 Interventions at the site

As the Roads and Highways Department opposed construction, the SCIP Project prioritized awareness activities. On
6 May 2025, around 1,500 kg of waste was collected during a cleanup near the STS, and a container was installed for
non-biodegradable materials. Figures 4 show the site before and after the cleanup. A 7-day trial demonstrated effective
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plastic segregation by waste pickers. Following discussions with City College authorities, a brick wall was built around
the lake to prevent environmental pollution and plastic leakage.

Figure 4. Clean-up activities around the STS and protective wall construction at City College Lake (Author, 2025)

4, Conclusion

Findings from the Nirala Open STS reveal that biodegradable waste dominates the waste stream, while HDPE and
LDPE plastics contribute to severe drainage blockages, waterlogging, and pond pollution. Although open STSs
facilitate collection, the absence of containment, boundary walls, and monitoring leads to waste scattering and leachate
generation. Infrastructural measures such as partial enclosures could help, but land ownership barriers hinder
implementation, emphasizing the need for adaptive, low-cost solutions. This study demonstrated that introducing
container systems for recyclable plastics and isolating single-use polythene effectively reduced leakage during a 7-
day trial, with active waste picker participation improving waste handling. Following discussions with City College
authorities, a brick wall was built around the lake to prevent environmental pollution and plastic leakage. Scaling such
interventions across Khulna’s STSs can reduce pollution, enhance drainage, and strengthen municipal waste
management through simple, community-driven, and sustainable actions.
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