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Abstract

Sanitation is an essential element of public health and environmental sustainability in urban areas, particularly in
growing cities like Rajshahi. This study assesses the operation and maintenance (O&M) practices of the
sanitation program managed by Rajshahi City Corporation (R.C.C.), covering both slum and semi-urban areas.
The primary goal is to evaluate the system governance, cost efficiency, workforce distribution, and maintenance
strategies, while also reflecting the ground-level conditions through field surveys. Data were acquired from
official R.C.C. records and community-based surveys performed in specified slum and semi-urban regions.
Institutional records indicate that R.C.C. employs 953 sanitation workers across 30 wards, heavily relying on
manual labor and facing a significant deficiency in contemporary equipment, as only one vacuum tank serves the
entire city. Field surveys reveal that sanitation services in slum areas are irregular, with most households
maintaining facilities by themselves and a complete absence of dedicated handwashing stations. In numerous
slum sites, a single toilet is typically shared by 3 to 5 families, and cleaning of toilet houses or septic tanks is
inconsistent, with delays exceeding five years in some locations and reports of up to seven years in Ashrayan
Prokolpo. Semi-urban areas show better infrastructure, where toilets are used by 1 to 2 families and cleaning
occurs more regularly. Drainage is comparatively improved, with waste collection at least once in three months
and major drains cleaned quarterly, though monsoon waterlogging persists. The report recommends strategic
enhancements via increased mechanization, digital monitoring systems, transparent workforce management, and
enhanced cooperation between municipal authorities and local communities to guarantee inclusive and efficient
urban sanitation services.

Keywords: Sanitation; Operation and maintenance; Semi-Urban; Slum; Waste management.
1 Introduction

Sanitation is a vital component of urban public health, influencing environmental quality, disease prevention, and
the overall sustainability of cities. Bangladesh has achieved near-universal coverage of on-site sanitation (OSS)
facilities, with approximately 98% of the population using septic tanks, pit latrines, or pour-flush systems (Bari
& Zaman, 2019). However, faecal sludge management (FSM) remains inadequate, as most sludge is emptied
manually or disposed of untreated into drains, lowlands, and dumping sites. These practices create serious risks
for both human health and ecosystem (Bari & Zaman, 2019; Bari et al., 2023). The Sustainable Development
Goals (SDG 6) call for universal access to safely managed sanitation. In many secondary cities of Bangladesh,
faecal sludge treatment plants have been constructed, but several remain underutilized or non-functional because
of weak planning, insufficient financing, and limited municipal ownership (Zagout & Hueso, 2020). As a result,
sanitation services are fragmented and often depend on unsafe disposal practices.

Rajshahi, the fourth largest city in Bangladesh with a population of about 450,000 across 30 wards, relies entirely
on OSS technologies. Almost 98% of households use pour-flush latrines connected to septic tanks, while the
remainder use ventilated improved pit (VIP) latrines (Bari et al., 2023). Although the city has eliminated open
defecation and achieved full toilet coverage, Rajshahi City Corporation (RCC) faces severe limitations in
operation and maintenance (O&M). The conservancy department operates only one mechanical vacuum tanker,
while most septic tanks are desludged manually by sweepers. The collected sludge is commonly dumped
untreated into drains or at solid waste yards (Bari & Zaman, 2019; Bari et al., 2023). Several studies have
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documented weaknesses in RCC’s sanitation management, including insufficient equipment, irregular
maintenance, lack of treatment facilities, and politically influenced workforce arrangements (Sultana et al.,
2025). Conditions are especially poor in low-income settlements, where multiple families share single toilets,
handwashing facilities are absent, and cleaning is inconsistent. Semi-urban areas show somewhat better drainage
and waste collection, but FSM support is still inadequate (Bari et al., 2023).

In this context, the present study evaluates the O&M practices of sanitation systems in slum and semi-urban
areas of Rajshahi. Using both institutional records and community-level surveys, the research identifies existing
practices, highlights critical shortcomings, and proposes strategies for more inclusive and sustainable sanitation
service delivery.

2 Methodology

This study adopted a mixed-method approach that combined institutional data with household-level surveys to
evaluate the operation and maintenance (O&M) practices of sanitation systems in slum and semi-urban areas of
Rajshahi City Corporation (RCC). By integrating organizational records with field-level evidence, the research
aimed to assess governance structures, workforce deployment, financial arrangements, and community-level
realities of sanitation service delivery.

2.1 Study Area

Six locations within Rajshahi City Corporation (RCC) were chosen to represent both slum and semi-urban
contexts. The slum sites were Ashrayan Prokolpo in Ward 2, Dharampara in Ward 28, the Vadra Railway Line
settlement in Ward 27, and the area beside the Fine Arts Institute of Rajshahi University in Ward 26, all marked
by high population density and inadequate sanitation facilities. The semi-urban sites included the residential area
beside the Rajshahi City bypass in Ward 6 and Rajpara in Ward 5, which have relatively better infrastructure and
municipal support. These locations were chosen to capture variations in settlement types, population density, and
sanitation challenges, thereby providing a balanced basis for comparing slum and semi-urban sanitation
practices.
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Figure 1. Map of six study sites with ward labels

2.2 Data Collection

The study relied on two primary categories of data: institutional records and household-level surveys.
Institutional data were obtained from the conservancy department of Rajshahi City Corporation (RCC) and
included detailed information on manpower distribution, wage structures, types of maintenance activities, and
financial allocations related to capital and operational costs. The data collection and survey were done in

2181



A. Chowdhury, M. A. A. Rifat, M. S. Ahmmed, A. H. Khan, F. Morshed, A. Chowdhury, S. N. Ahmed, F. I. Zerin
ICCEI 2025

February-March, 2025. These records provided insights into how sanitation services are organized and delivered
at the municipal level, including both preventive and corrective practices, as well as the extent of mechanization
available to support service delivery.

Figure 2. Institutional data collection from R.C.C

Community-level data were collected through structured household surveys conducted in all six selected study
sites. More than 30 questions were asked to each household member. The surveys were designed to capture
residents’ direct experiences with sanitation facilities and covered aspects such as toilet types, accessibility,
frequency of cleaning, extent of toilet sharing, availability of handwashing facilities, drainage conditions, and
accumulation of solid waste. In addition, the questionnaires gathered information on hygiene practices,
community perceptions of RCC’s role in sanitation service delivery, and residents’ willingness to contribute to
improved sanitation initiatives. These data allowed the study to complement institutional perspectives with
ground-level realities, ensuring a comprehensive understanding of sanitation conditions in both slum and semi-
urban areas.

Figure 3. Community-level field survey

2.3 Data Analysis

The institutional data collected from RCC were systematically reviewed to understand the structural and
financial dimensions of sanitation management. Workforce deployment was analyzed to assess the adequacy of
manpower across the 30 wards, while wage records and budget allocations were examined to determine the
proportion of resources dedicated to labor costs, equipment, and maintenance. The types of maintenance
activities recorded by RCC, including preventive, corrective, and mosquito control measures, were also
evaluated to identify operational strengths and limitations. This analysis provided a clear picture of the
governance framework and resource allocation patterns that underpin sanitation service delivery in Rajshahi.
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The household survey data were coded and tabulated to capture the sanitation realities in the six study locations.
Responses were categorized to identify patterns in toilet sharing, cleaning frequency, drainage functionality,
solid waste accumulation, and availability of hygiene facilities. Comparative analysis was then carried out
between slum and semi-urban areas to highlight variations in sanitation practices and community experiences.
This process allowed the study to assess the degree of alignment between RCC’s reported practices and the lived
realities of residents, thereby identifying service gaps and critical areas requiring improvement.

3. Results and Discussions

3.1 Manpower and Workforce Distribution

Rajshahi City Corporation employs 953 sanitation workers distributed across its 30 wards. The roles include 362
drain workers, 189 van workers, 298 sweepers, 42 mosquito control workers, 21 permanent mosquito workers,
and 40 supervisors. While the number appears sufficient, field investigations indicate inequitable deployment
across wards, often influenced by political considerations.

Workforce Structure under RCC Sanitation Program
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Figure 4. Workforce breakdown of total 953 workers
Despite sufficient manpower on paper, efficiency is undermined by manual oversight and the absence of
performance monitoring. Semi-urban wards such as Rajpara and the Bypass area reported more regular sweeping
and waste collection compared to the surveyed slum wards, reflecting relatively better allocation of workers in
those zones.
3.2 Wage Structure and Cost Burden

Table 1. Wage Distribution of Sanitation Workers

Worker Type Working Daily wage (Tk.)
hours
Drain Cleaners, Sweepers, Van Workers 8 hrs 484
Overnight Sweepers 3 hrs 164

This undervaluing of night labor contributes to low motivation and irregular services in slum areas. Semi-urban
respondents indicated slightly more consistent services, suggesting that RCC prioritizes central residential zones
where middle-income households are more vocal.
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3.3 Sanitation Facilities and Toilet Sharing
Table 2. Household indicators by site
Area Avg. Families per Cleaning Frequency of toilet- City Authority
Toilet house/septic tank Involvement
Ashrayan (Ward 2) 4-5 Irregular; delays >5 yrs Minimal
Dharampara (Ward 28) 3-4 Rare; mostly self-cleaned None
Vadra Rail Line (Ward 27) 4-5 Never / by own effort None
Fine Arts RU (Ward 26) 3-4 Never / by own effort None
Rajpara (Ward 5) 1-2 Every 1-2 years Limited
Bypass (Ward 6) 1-2 Every 6-9 months Limited

Survey results highlight significant differences between slum and semi-urban settlements. In slum sites, 4-5
families commonly share a single toilet, with cleaning intervals of toilet houses ranging from “as needed” to
several years. In Ashrayan Prokolpo, some respondents reported toilet houses not cleaned for up to 7 years. By
contrast, in Rajpara and Bypass areas, toilets were mostly single-household or shared by only 1-2 families, and
cleaning of houses/septic tanks was reported at least once every 6 months to 2 years.

3.4 Handwashing and Hygiene Facilities

Across all slum sites, 100% of respondents reported the absence of dedicated handwashing stations. Only soap
placed near toilets was mentioned by some households. In contrast, semi-urban areas reported partial availability,
with 60-70% of households maintaining handwashing stations with soap and water. This improvement reflects
higher awareness and better household resources, though municipal involvement remains absent.

3.5 Drainage and Solid Waste Management

Drainage problems were universal in slum settlements, with frequent flooding and waste accumulation reported
daily or every two days. In Dharampara, 13 out of 15 households complained of daily waste and clogged drains.
Semi-urban respondents, however, reported relatively better systems: waste was collected at least once in three
months, and major drains were cleaned quarterly. Still, waterlogging during the monsoon persisted in the semi-
urban areas, showing that infrastructure remains inadequate even in improved zones.

Table 3. Comparative Drainage and Waste Management Conditions

Area Drainage Status Waste Collection Frequency of Overflow
Slum Areas (avg) Poor; frequent blockage Irregular / self-managed Daily to 2 days
Semi-urban Areas (avg) Narrow drains At least once in 3 months Seasonal in monsoon

3.6 Public Awareness and Willingness to Contribute

Slum areas showed strong NGO influence. In Ashrayan Prokolpo, all households had participated in awareness
programs by BRAC or similar organizations. In contrast, semi-urban areas reported fewer NGO interventions but
higher self-motivation, with many residents expressing willingness to pay a small fee for regular services. This
contrast demonstrates that slum populations rely more on external awareness drives, while semi-urban residents
show more initiative in cost-sharing.

3.7 Statistical Analysis

Using Pearson's Chi-square tests, key sanitation indicators such as handwashing facility availability, toilet
sharing, frequency of toilet cleaning, drainage blockage, and willingness to contribute to O&M services were
compared across semi-urban and slum families. The differences were statistically significant (p < 0.001) in every
instance. For instance, although all slum households lacked a specialized handwashing station, almost two-thirds
of semi-urban households had one, and nearly 80% of slum households reported sharing a toilet with three or
more families, compared to just 10% in semi-urban areas. While slum households encountered more frequent
drainage obstruction, semi-urban households also reported more frequent toilet cleaning and a greater readiness
to contribute financially to sanitation improvements. These findings demonstrate that the kind of settlement in
Rajshahi has a strong and significant influence on sanitation outcomes.
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3.8 Discussion

The findings reveal significant disparities between slum and semi-urban sanitation practices in Rajshahi. Slum
areas face overcrowded toilets, absence of handwashing facilities, irregular cleaning, and poor drainage.
Although RCC employs a large workforce, service delivery is weakened by uneven manpower distribution,
political influence, and heavy reliance on manual labor with limited mechanization. Semi-urban areas show
relatively better outcomes, with fewer families sharing toilets, more regular cleaning, improved drainage, and
stronger household willingness to contribute to service costs. However, flooding during the monsoon and limited
municipal engagement remain concerns.

Overall, the results emphasize that slum areas require targeted interventions combining municipal support, NGO
involvement, and community participation, while semi-urban neighborhoods are better suited for structured cost-
sharing models. Context-specific approaches are therefore essential for achieving sustainable and inclusive
sanitation in Rajshanhi.

4 Conclusions

Using institutional records and household-level surveys, this study assessed the sanitation system maintenance
and operating procedures in Rajshahi City Corporation's (RCC) semi-urban and slum regions. Even though the
city has universal sanitation coverage, slum settlements nevertheless confront significant issues like overcrowded
restrooms, inconsistent cleaning, inadequate drainage, and a lack of handwashing stations. With little assistance
from the municipality, residents in these regions are nearly solely responsible for their upkeep. With fewer
families sharing toilets, more frequent cleaning, effective drainage, and some handwashing stations, semi-urban
locations exhibit comparatively superior sanitation conditions. Additionally, residents in these communities are
more inclined to make monetary contributions to enhance cleanliness. According to institutional analysis, RCC's
sizable workforce is hampered by unequal pay, unequal distribution, a single vacuum tanker, and little
mechanization, all of which lower overall service efficiency.

RCC should create digital monitoring technologies for real-time sanitation service tracking, increase mechanized
desludging capacity, and deploy a fair workforce in order to address these issues. Handwashing stations,
community-level maintenance committees, and targeted municipal and NGO participation are all necessary in
slum settlements. Structured cost-sharing schemes can help semi-urban communities maintain routine garbage
collection and cleanup. All Rajshahi inhabitants can benefit from inclusive, safe, and sustainable sanitation when
these context-specific measures are combined to enhance sanitation governance and service dependability.
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