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Abstract

With growing urbanization in Bangladesh, the slum population has grown dramatically over the past 30 years.
Basic urban utilities including water, sanitation, and garbage disposal are lacking in these places. Thus, much
excreta is released into open spaces and waterways, contaminating surface and groundwater and harming the
environment. Waterborne and excreta-related diseases are common in slums, worsening poverty. This study
investigates and compares the safety and health conditions in selected slum areas of Khulna City through
questionnaire surveys, focus group discussions, photographic evidence, and laboratory analysis of drinking water
samples. The findings of the study summarize that there on average of 38% families use tube-well water and 55%
use tap water. On the other side sanitary latrines, open pits and no access users are 34%, 63% and 3% respectively.
Access to drainage facilities for regular, partial and no drainage proportions are 12%, 57%, and 31% respectively.
Human waste is mostly dumped in canals 11%, or open spaces 55%. Solid waste management is also poor, with
disposing rubbish carelessly by 65% households. Hygiene awareness is minimal, and sanitation and waste disposal
are improving slowly. The study recommends the implementation of decentralized, low-cost wastewater treatment
systems and to improve sanitation, water supply, and public health in slum areas with superior maintenance.
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1 Introduction

In numerous developing nations, including Bangladesh, the spontaneous and frequently unplanned expansion of
cities has resulted in the emergence of numerous informal settlements and slums as a result of rapid urban migration
(Ahmed, 2000; UN-Habitat, 2004). The concentration of economic activities in major urban centers and the limited
employment opportunities in rural areas are the primary factors driving this migration. As a result, these unplanned
communities are inclined to develop in environmentally vulnerable, low-lying areas that are highly susceptible to
inundation or on the urban periphery. They usually have living spaces that are too crowded, housing that isn't up
to code, limited access to clean water, bad sanitation facilities, and waste disposal systems that aren't controlled.
These kinds of situations make it more likely for public health risks to rise and for social and economic problems
to last from one age to the next. According to the World Bank, about 17% of Bangladesh's urban population lives
in slums (Buse and Gwin, 1998, BBS, 2012). However, the number of vulnerable urban people is much higher
when you consider that many of them don't have access to basic services. Khulna City Corporation (KCC),
Bangladesh's third-largest city, faces the same problems as the rest of the country. A big part of its people live in
crowded slums that don't have or have badly broken-down sanitation facilities, where safe drinking water is hard
to get to for everyone, and where people aren't very aware of basic cleanliness. These leads to water borne diseases
like diarrhea, cholera, and typhoid frequently where mostly affected peoples are children and old aged people
(Khan and Salan, 2024; Farid and Mostari, 2022; Hasan et al., 2000). Open drain carrying both solid and liquid
waste are creating health risk by creating breeding grounds for disease vectors, unbreathable odors and water body
contamination which are some the environmental challenges faced by Khulna City Corporation (KCC) despite
various efforts of governmental and non-governmental organizations in improving sanitation and hygiene. But
most of the progress are slow and inconsistent. In addition, the existing toilets are shared by multiple families and
poorly maintained (Jerin et al., 2022; Yousuf, 1996). Many residents continue to rely on open or informal water
sources, which significantly heightens the risk of contamination (Price et al., 2021; Sumon, 2014). Moreover,
infrastructure improvements are frequently underutilized or unsustained due to a lack of community engagement,
high maintenance costs, and limited awareness of proper usage. Previous study on urban health and sanitation in
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Bangladesh have large scale technical interference where live experiences of slum dwellers are neglected. The
factors used are behavioral patterns, cultural norms, and social barriers plays an important role in selecting water
supply and sanitation facilities and also how they are used and maintained. (Ahmed, 2000; Routray et al., 2015).
There are enough evidence that without behavioral transformations, enlarged efforts of health educations and most
importantly community participations are compulsory to sustainable development of the system, not alone the
physical infrastructure (Sumon, 2014). Against this backdrop, the present study explores the health and safety
conditions in three selected slum areas under the Khulna City Corporation. It focuses on water supply systems,
sanitation facilities, waste management, and local hygiene practices. By incorporating the above-mentioned site,
the study aims to find out both shared and area-specific challenges of sanitation. Another objective is to propose a
low-cost practical solution that can be implementable by the government initiatives or community-led efforts. The
expectation to helping in as a guidance to policymakers, public health practitioners, urban planners, and NGOs
working in slum areas while also contributing to broader discussions on sustainable urban development in
Bangladesh.

2 Methodology

2.1 Description of The Study Area

In this study three slum areas in Khulna City of Bangladesh has been considered focusing the present situation of
water supply, waste management, sanitation, waste management and environmental conditions. The selected
locations are Railway colony (Dakbangla), Rupsha (Natun Bazar), and Khora (Sonadanga) marked in Figure 1.

BLUMS OF IANGLADERH CITIIS, 2008
Wihasine Gty Gumyoew stiar Arma

Figure 1. Selected slum areas of Khulna City

2.2 Data Collection Techniques

The collection technique involes both primary and secondary data about the waste management, water, sanitation
and overall enviromental conditioned of the above chosen area. The purpose is to integration of the full aspect of
the slum area integrating both quantitative and qualitative analysis. In the data collection phase the secondary data
were collected from the local entries or direct field surveys for the assessment of pertinent organizations. to enhance
information that was not readily available through current literature or direct field surveys, such as the overall
number of slums in Khulna city and their distribution among wards. On the other hand, dependable data were
collected from local ward council offices and pertinent authorities. The data collection includes three techniques
inlcuding direct field observation, key person interview (KPI), and questionaire survery. From the field
observations insigths into living consitions are observed. Therefore visual assesment of the exisating physical
conditions of the dwellings, water supply, waste management techniques, and sanitation infrastructure are
observed.

This data includes types of construction materials used in slum houses and the overall lifestyle of inhabitants,
providing an authentic scenario of daily life in these areas. In KPI to get a scenario of local realities, key person
interviews were performed with community leaders chosen based on referrals from slum inhabitants. The semi-
structured interviews was helpful for the participants to express their experiences and viewpoints comprehensively,
facilitated by a flexible questionnaire that presupposed some prior conceptual understanding of the subject topics.
The questionnaire survey was planned to collect essential socioeconomic data that was updated and not available
as new secondary data. It gathered details on slum inhabitants' lifestyles, water supply access, sanitation systems,
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waste management practices, household size and space, income and occupational patterns, and the availability of
various utility services.

Table 1. Details of Selected Slum Areas (Data source: CPC)

Serial No Ward No Slum Name Area Household Numbers Population
1 21 Railway colony slum 69 Acres 1550 7320
2 22 Rupsha slum 109 Acres 3700 15876
3 17 Khora slum 78 Acres 1500 8000

2.3 Sampling Procedure and Sampling size
The sample for this study was drawn from the designated slum areas. The areas were chosen specifically. The
convenience sampling approach was employed to obtain data from the field because the research population was
known. A convenience sample is a non-probability sampling strategy that selects a group of persons who are easily
contactable or reachable (Hoque et al., 2022). This study used a simple formula called Yamane's rule of sample
size determination (Chaokromthong and Sintao, 2021, Renthlei and Lallawmkima, 2025). The formula was used
in the following way:
N

T TinNe?

Here, n = sample size; N = total population; ¢ = margin of error (0.08)

N _ 7320

Railway colony slum, n = TINeZ = 1r(7320%0087) = 152
N 15876

Rupsha slum, M= Nz~ 1+(15876x008%) 155

Khora slum, n N = 8000 =153

T 1+Ne?  1+(8000x0.082)

2.4 Processing and Analysis of Data
Following data collection, SPSS and Microsoft Excel were used for processing and analysis. Later that, a written
screenplay and tables, figures, graphs, and charts were used to present the data.

3 Results and Discussion

In the analysis, water supply, sanitation situation, waste disposal management at the selected slum areas have been
investigated. During investigation, various sources of water, different types of sanitation systems, and waste
disposal management were observed, with the total number of families counted and the percent users analyzed are

described below Table 2.

Table 2: Consolidated summary for different parameters

Category Sub-Category Rupsha Slum Dakbangla Slum  Khora Slum
Illiterate 10% 12% 8%

. Only Signature 36.51% 47.18% 40.33%
Educational Status of Below SSC 30.06% 27.56% 22.67%
Household Head

SSC 16.14% 11% 18%
HSC 7.29% 2.26% 6.6%
Day Labour 30% 36% 38%
Hawker 3% 6% 10%
Occupational pattern Domestic worker 9% 4% 8%
Transport worker 20% 22% 27%
Factory worker 35% 30% 15%
Others 3% 2% 2%

) i Own 11% 15.4% 8.7%
Relation between Public and Public 77% 74.6% 78%
Own Tube-wells

Others 12% 10% 13.3%
Tap Water 59% 62% 42%
Water Use Pattern Tube-well Water 27% 20% 47%

1459



S. Tarafder, M. 1. Hossain, M. Z. Hossain & M. S. R. Ruman

ICCEI 2025
Well Water 8% 8% 2%
Surface Water 3% 7% 6%
Rain Water 3% 3% 3%
Sanitary 36% 33% 32%
Types of Latrine Open pit 61% 64% 63.67%
None 3% 3% 4.33%
1-5m 36% 39% 34%
Distance between Latrines and 6-10m 53% 49.7% 55.3%
Tube-wells 10-20m 7.9% 8% 7.4%
More than 20m 3.1% 3.3% 3.3%
Available 16.71% 9% 10.66%
Average Drainage Facilities Not available 54.11% 57% 59.66%
None 29.18% 34% 29.68%
Everyday - - -
Interval of Cleaning the In 15 days - - -
Existing Drain In 30 days 21.43% 12.17% 18.66%
More than 30 days 78.57% 87.83% 81.34%
Open Ditch 24% 28% 21%
Solid Waste Disposal Pattern Open Place 60.7% 62% 68.3%
Collection 15.3% 10% 10.7%
Overcrowding 26.21% 18% 21.21%
Water pollution 11% 15% 11%
Environmental conditions Air pollution 13.79% 14% 12.79%
(Multiple Response Opinions) Waste pollution 21% 23% 27%
Odor pollution 14% 10% 11%
Noise pollution 14% 20% 17%
Dysentery 14% 18% 17%
. Diarrhea 28% 29% 27%
DieseConelty  chokn
Typhoid 17% 12% 14%**
Jaundice 33% 33% 34%
L Separate Latrine 14% 11% 14%
Sanitation System Types of Shared Latrine 66% 64% 63%
Latrine Used . .
Community Latrine 20% 25% 23%
Septic Tank 28% 37.10% 37.70%
Disposal of Human Excreta Open Place 57% 54.90% 50.50%
Open Canal 15% 18% 11.80%

Educational Status of Household Head: The study found that most household heads in Khulna's slums have low
education levels. Illiteracy is notable, peaking at 12% in Dakbangla, while up to 47.18% can only sign their names.
Few reached primary or secondary education. This low literacy limits awareness of education’s value.

In respect of occupational pattern most the slum dwellers rely on labor-intensive work due to lower education.
They spend most of their time of a entire day on a single task where approximately 83% are in physical labor. The
savings of the households are negligible although there are limited exceptions, their limited educations act as a
reducing factor for being motivated for economic progress by restricting access to skilled employment.

In respect of water supply and usage the primary sources of residents are tube-wells and surface water. 38% of the
population usage tube wells as potable water is unreliable at night and tube-wells frequently dry up during the
summer. Additionally, some percentage utilize hazardous surface water for bathing and laundering. Only 16% of
the households of Dakbangla are privately owned. Most households use the public tube-wells that KCC and
KWASA provide. In Khora, 78% of the population uses public sources.

In respect of sanitation facilities access to sanitary latrines, open trenches, and no sanitation facilities users are
34%, 63% and 3% respectively. The conditions are unhygienic, particularly for children who frequently defecate
in open spaces, as a result of poor maintenance and overuse. The risk of groundwater contamination is raised by
the presence of numerous tube-wells within a 10-meter radius of latrines.
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In respect to drainage and waste disposal, only 13% of households have access to proper drainage, while 86% lack
adjacent channels. Waterlogging and refuse accumulation are frequently the result of infrequent cleaning and
clogging of existing katcha channels. The percentage of households that dispose of solid refuse are 65% and only
6% do so in a safe manner. The contamination of water bodies adjacent areas of open dumping and refuse bins
resulted in transmission of various diseases like diarrhea, dysentery, and cholera.

In respect to environment and health the living conditions and the water quality are deteriorated because of
inadequate drainage, refuse pollution, and overcrowding. The percentage of most dominant maladies are jaundice,
diarrhea, dysentery, and typhoid are 34%, 28%, 16%, and 14% respectively. Public health care continues to be
underutilized as a result of lengthy wait times and substandard medication.

In respect to sanitation systems and excreta disposal, community latrines and private ones are the most prevalent
with proportion of 22.7% and 13% respectively, with shared latrines, and private ones are 64.3% and 13%
respectively. Sanitary systems are utilized by only one-third of residents, and open latrine use is prevalent.
Overhanging latrines discharge into water bodies, while 55% defecate in open spaces and 11% into canals. The
contamination is exacerbated by the overflow of septic tanks that are inadequately constructed during rainfall.

In respect to water quality assessment, wells, rivers, ponds, faucets, and tube-wells are the sources of water used
for drinking, cooking, and cleansing. Residents frequently obtain water from long distances, as a few remaining
tube-wells and limited faucet connections are their only options due to the drying up of many. This underscores
the pressing necessity for deeper tube-wells. The hydro-chemical parameters of tube-well and faucet water were
assessed in comparison to national and WHO standards in the study (Table 3).

Table 3: Water Quality of Drinking Water (Lab Analysis) in Study Area

Water quality Unit Bangladesh WHO Rupsha Slum  Dakbangla Slum  Khora Slum
parameter standard standard

PH - 6.5-8.5 6.5-8.5 7.4 7.4 7.5
Turbidity NTU 10 5 1.04 2.64 1.13
Color Pt-Co unit 15 15 - 2 -
TDS mg/L 50-150 50-150 54 83 84
Acidity mg/L 5-6.5 5-6.5 5 4.9 5
Alkalinity mg/L 80-120 80-120 100 104 106
Chloride mg/L 150-600 250 235 200 190
Iron mg/L 0.3-1 0 0.1 0.27 0.09
Manganese mg/L 0.1 0.5 0.15 0.19 0.13
Arsenic mg/L 0.05 0.01 - - -
Hardness mg/L 200-500 500 380 356 374
TC No/100mL 0 0 - 7 0
FC No/100mL 0 0 - 2 0

4 Conclusions

The research indicates significant infrastructural inadequacies throughout the examined slum regions. Road access
is constrained, with 67.5% of houses without proximate motorable roads, impeding transit despite the majority of
routes being paved. Sanitation facilities are insufficient—numerous latrines are either inoperable or unsanitary
owing to excessive usage and inadequate repair, leading to open defecation by children and causing environmental
contamination.

Drainage systems are either nonexistent or inadequately maintained; around 86% of dwellings indicate a complete
lack of drainage. Current drains are frequently obstructed by debris, inadequately built, and encroached upon,
resulting in chronic waterlogging. Solid waste management is inadequate, since the majority of homes dispose of
refuse in open areas, drainage systems, or waterways. These unsanitary conditions directly lead to recurrent
epidemics of diarrhea, dysentery, and typhoid. Residents frequently eschew public health services owing to
protracted wait times and substandard medications.

Principal Discoveries:

Slum regions in Khulna encounter severe difficulties with water supply, sanitation, and trash management.
Inhabitants reside in detrimental conditions owing to insufficient access to safe water, sanitation, and adequate
waste management. Water quality and availability are most deficient in Railway slum, where 62% of residents lack
access to tube-well water during the dry season and depend on inconsistent tap water. On average, 34% of homes
utilize sanitary latrines, 63% rely on open pits, and 3% lack any facilities. Merely 13% of houses has drainage
facilities, while 30% are devoid of such amenities. Approximately 64% of households dispose of solid garbage in
public areas. In terms of human waste disposal, 35% utilize septic tanks, 54% defecate in open spaces, and 11%
expel waste into canals. Subsequent study must focus on cost-effective, pragmatic methods to enhance sanitation
in the slums of Khulna, namely through the strategic placement of clean water supplies, the promotion of hygiene,
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and the provision of health education. Evaluating the functions of KCC and KWASA in waste and drainage
management, as well as examining decentralized wastewater treatment and authorized disposal sites, would
enhance sustainable urban health outcomes.
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