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Abstract

Sanitation system is a salient part in maintaining public health as well as environment in both urban slum and
developed area. Rajshahi is such a city, facing issues related to sanitation facilities, inadequate infrastructure,
hygiene problem, waste management process and many more. The primary focus of this paper is to represent the
current sanitation condition in urban slum and developed areas also, to find the effectiveness and coverage of
sanitation facilities by Rajshahi city corporation (RCC). Field survey was performed to gather primary data and
RCC provided secondary data. This investigation was done in railway, government and water development board
slums as well as in developed area which were analyzed in Microsoft excel. The study results show that among
government, water development and railway slum have pit latrine about 62.5%, 87.5%, 100% respectively, where
as 88% family in urban area have pour flush latrine. In addition, share and personal toilet and tube well is observed
in slum area. Approximately, 2 to 12 family share toilets in this slum area, and most of the slum area they have
one personal toilet, but in developed area 52% family have at least 2 toilets. About 92% family in developed area
have septic tank whereas 55% of slum family have canal connection for waste disposal. This probe will help to
enhance infrastructure planning by proper resource allocation. Thus, it will also contribute a vital role in protecting
environment and public health by preventing disease and promoting hygiene practice.

Keywords: Sanitation; hygiene; Urban; Slum; Waste disposal.
1 Introduction

Rajshahi City Corporation (RCC) is the fourth largest metropolitan city in Bangladesh which is facing rapid
urbanization, yet the number of slums is increasing in this region. Because of this diversity, residents in these areas
confront unequal service distribution, especially in the sanitation sector. (Faridatul & Jahan, 2014). Sanitation
system is fundamental as it influences public health, environmental sustainability and quality of life (WHO). For
the sustainability of environment and life, water, sanitation and hygiene practices are essential according to
Sustainable Development Goal 6 (SDG-6). The safe and hygienic sanitation system can be achieved by providing
latrine access, proper fecal sludge management and developing drainage infrastructure as mentioned in SDG
(Haque et al., 2025).

UNICEF and WHO estimate that 2.6 billion people lack adequate sanitation facilities all over the world (Zahanggir
Alam et al., 2013). Though RCC has made commendable progress in eliminating open defecation and providing
sanitation coverage of around 98% (Bari et al., 2023) , this progress is not absolutely precise. In Rajshahi city,
around 170 tons of solid waste are generated daily, with a removal efficiency of 40-50%.(Rahman, 2013). Another
study shows that only 210 tons of the total collected wastes are treated by landfill process whereas residuals about
140 tons are throw into water bodies, sewers and open places cause drainage blockages and environmental
hazards.(Halder et al., 2014). Urban slum communities, with about 5000 households across 15 major slums, often
face devastating sanitary conditions including inadequate drainage, shared or open latrines and improper ultimate
waste management (Zahanggir Alam et al., 2013) . Due to lack of infrastructure, awareness, overpopulation and
poverty, slum inhabitants often rely on unsafe sanitation methods such as the widespread usage of ring slab latrines
without water seals and children's open defecation. Particularly in urban slums, inadequate drainage, improper
waste disposal and insufficient facilities persist(Mufioz-Antoli et al., n.d.). These improper facilities lead to various
waterborne diseases and specifically increase the death count of children in slum areas. Despite the absence of
sewer facilities in RCC's urban areas, they are generally considered as more suitable than slum areas due to
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relatively improved sanitation measures like the presence of septic tanks and periodic waste disposal services. As
of 2007, 20% of the poorest households continued to practice open defecation, demonstrating the persistence of
equity challenges (Zheng et al., 2013). This disparities in sanitation facilities between urban and slum region
disrupting overall sanitation system.

Therefore, evaluating this inequality is a key concern to enable planners, policymakers, and NGOs (such as BRAC
and CDC) to improve the living conditions of slum dwellers.(Satterthwaite & Mitlin, 2013). The objective of this
study is to assess the existing sanitation conditions in both urban developed and slum areas, and to evaluate the
adequacy and coverage of sanitation services provided by RCC.

2 Methodology

Initially the study was started by conceptualizing the topic, setting objectives and selecting study site.
Questionnaires based on supervisor consultation and literature reviews were used in the primary and secondary
data collection process. Analysis was done using statistical software, Microsoft excel.

2.1 Study site selection

RCC was selected for the study area which comprises 30 wards with both urban and slum zones. Both urban and
slum areas were focused on for the investigation. Slums are categorized into Government, Water Development
Board, and Railway Land types and are highlighted in orange on the map, while urban areas are shown in green.
Here urban area is considered as developed area having better sanitation facilities. The red-marked area in Figure
1 contains both urban and rural areas that were surveyed. Thus, a total of 150 samples were selected randomly
from 5 wards to survey the slum area.

Table 1. Study Zones of Rajshahi City Corporation City Zones Area

SI No. Type of Slum Ward No. Population Location Of Slum Sample Size
1 Government Slum ; ;Zgig Ashrayan Project 12
Fultola 30
2 Water Development Board 28 28360 Badurtola 10
Power House Para 15
Bhadra Lake 10
3 Railway Land 26 26501 Merher Chandi }_<a_ritala 15
Charukola Railline 20
27 23495 Bhadra Rail Line 20
Total 122194 150

Rajshahi City Map
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Figure 1. Study Area
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2.2 Field Survey

The investigation's procedure begins with gathering primary and secondary data. Primary data is collected through
site visits, observations and interviews whereas secondary data is gathered from RCC and project documents.
Collected data is then processed, analyzed and interpreted to derive results and recommendations.

Methodology Planning

Figure 2. Flow diagram of working process
3 Results and Discussions
3.1 Survey Findings

The survey was done in three types of slums in RCC. Namely Government slum (Ashrayan, Water Development
Board (Fultola, Badurtola, Power house para), and Railway Land (Bhadra lake, Charukola, Meherchandi karitala)

Figure 3. Sanitation facilities and drainage condition of surveyed slum

3.2 Sanitation Facilities Assessment

Figures 4 and 5 reveals the inequality in sanitation facilities between urban and slum areas. Most households across
all slum types rely on a single toilet while in urban areas showing slightly more variation. Pit latrines dominate the
sanitation landscape in slum areas accounting for maximum 100% of toilets while urban areas show a higher
proportion (around 88% in figure 5) of improved facilities such as pour-flush latrines. Additionally, it is seen that,
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shared toilets are common in slums, with up to 12 families sharing one in Railway and Government slums, while
Water Board slums show fewer shared users in Figure 6.

No. of Toilet Types of Toilet
120 .
Urban Area 100 87.5% 100% 88%
80 62.5%
Railway Land Slum 60 37.5%
40 o 0
Water Development Board Slum 20 I. 12.3% 0% 12%
0 - -
Government Slum Government Water Railway Land Urban Area
Slum Development Slum
0 20 40 60 80 100 120 Board Slum
LRkl ) mPit Latrine @ Pourflush Latrine
Figure 4. Percentage of household with toilet facility Figure 5. Type of toilet in slum and urban area

Presence of Share toilet & No. of Family Share in Slum Area

u 12 Family
m 10 Family
60 m 6 Family
40 | 5 Family
- A lmEER -
0 m3 Family
Yes No Yes No Yes No

® 2 Family
Government Slum ~ Water development Railway Land

board = 1 Family

Figure 6. Presence of communal toilet with number of family use

3.3 Issue of flies and odor

Itis found that in Figure 8,slum areas report minimal flying (1%) and odour (1%) issues, with 98% free from both.
Urban areas have no flying issues (0%) but severe odour problems (75%), leaving only 25% unaffected. Odour is
worse in urban zones.

Flying and Odour issue in Slum area Flying and Odour issue in Urban area

@ 6

= Flying & Odour issue
= Free from these

= Flying & Odour issue
= Free from these

Figure 7. Flying and Odour problem

3.4 Waste disposal Practices
From following Figure urban areas rely more on septic tanks (92%) than drains (8%) for waste disposal. Methods
vary in slum areas: 18% direct drain, 10% indirect drain, 17% septic tank, probably canals connections, less
systematically managed waste.

Waste Disposal System in Slum Area Waste Disposal System in Urban Area
m Direct Drain 5%
Connected
m Indirect Drain ® Drain .
Connected Connecte:
Septic Tank
m Septic Tank

Canal Connected

Figure 8. Waste Dispos'al System in urban Area
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3.5 Drainage System and Dimensions
There are basically three types of drainage facilities, primary, secondary and tertiary drains. Their dimensions were
measured in field and Rajshahi City Corporation (RCC) also provided the general dimensions of those drains.

h 2.4000—
2.0000 j 1.7000—~

1.3000 |

1,5000L.9000 f 1 —~| 105001~
J 1.1000 1.4000 ﬁ (
Primary Drain Secondary Drain Tertiary Drain 0.900

Figure 9. Secondary data collection

Figure 10. Primary data collection

3.6 Ultimate Waste Disposal

RCC disposed fecal sludge & liquid waste directly without any treatment either into the primary drain or to the
solid waste dumping site of 400 acres at City Hut. Additionally, fecal sludge and liquid waste are disposed directly
without any treatment in Barnoi River near Paba Thana with the help of primary drain.

Figure 11. City Hat Figure 12. Barnoi river

3.7 Public Satisfaction and Feedback

Figure 13 illustrates that, in slums people are dissatisfied (17.1% very dissatisfied and 31.7% somewhat
dissatisfied) with poor sanitation and lack of support, while 31.7% are satisfied (4.9% very, 26.8% somewhat), and
19.5% remain neutral. In urban areas, 36% are very satisfied, 60% somewhat satisfied or neutral, and only 4% very
dissatisfied as represented in the figure 13.

People's Satisfactitl'm regarding Sanitation People's Satisfaction regarding Sanitation
system in Shum area system in Urbanarea . iceeq
= Very satisfed ]
= Somewhat
= Somewhat salisfed
satisfied
s Neutral
= Neutral
= Seonewhat
* Somewhat dissatisfied
dissaisfied
. L = Very
= Very dissatisfied dissatisfied

Figure 13. People's Satisfaction regarding Sanitation system
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4 Conclusions

This research offers a thorough evaluation of the sanitary facilities in the Rajshahi City Corporation's urban and
slum regions. It represents a notable difference between slum and city residents in terms of waste disposal, toilet
type, and sanitation coverage. Slum areas, particularly those on government, water development board, and railway
lands, are characterized by poor drainage, a high reliance on pit latrines, and limited access to attached toilets.
Shared toilet facilities are common, especially in government and railway slums which often lead to issues of
overcrowding, lack of hygiene and unpleasant odors.

On the other hand, pour-flush latrines and septic tanks are often used in urban areas, which have better sanitary
conditions. In addition, urban dwellers benefit from better waste management techniques. The untreated large
amount of trash and faecal sludge released into natural water bodies such as the Barnoi River and the City Hat site
creates major concern to take necessary steps for sustainable waste management and environmental protection.

Finally, the findings will help various NGOs and the government to take necessary steps regarding this issue.
Improving sanitation infrastructure, waste management facilities, increasing awareness, ensuring equitable
resource distribution and expanding support from public and private sectors will bridge the sanitation gap and
protect public health.
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