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Deciphering the Connection between the Informal
Plastic Recycling Industry and the Microplastic
Pollution in Buriganga River

Nirupam Aich', Nafisa Islam?, Shoeb Ahmed?, Zaki
Alam Pushan‘, Mohammad Yousran Fargabs, Md.
Ridwan Mahfuz®, Ms. Marfua Mowla’

17 Department of Civil and Environmental Engineering,
University of Nebraska, Lincoln

2.3.4.5.6 Department of Chemical Engineering, Bangladesh
University of Engineering & Technology (BUET)

E-mail: nirupam.aich@unl.edu

Bangladesh, one of the fastest-growing economies in the
world, has an increasing demand for plastic products. In
2016, plastic recycling industries contributed about 280
million BDT to the economy of Bangladesh. There are
around 5000 plastic industries that employ roughly 2 million
people, and 300 of them recycle plastics. The amount of
informally recycled plastics is much higher than that of
formally recycled plastics, and this informal plastic recycling
industry is a potential source of microplastic contamination
in ground-level water and sediment. Islambag, situated on
the bank of the river Buriganga in Dhaka, is one of the largest
informal plastic recycling zones in the country, and there are
different sites on the riverbank where plastic products and
pelletized plastics are washed and dried. The mismanagement
of these recycling products and the unregulated recycling
process contribute a big share of the plastic pollution in the
Buriganga River and the surrounding area. Buriganga is one
of the four major rivers that surround the capital with a huge
impact on the people and the environment.

Microplastics are plastic particles with a size below 5 mm
that have become a major global pollutant and are now
ubiquitous in the environment. Microplastics are divided
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into two categories: primary and secondary. Microsized
plastic particles utilized for commercial purposes are
known as primary microplastics, and microplastics that are
degraded from bigger plastic particles after entering the
environment are known as secondary microplastics. So far,
microplastics has been detected in fresh water, river water,
seawater, sediment, from the Arctic to the Antarctic, fish,
fertilizers, soil, air, clouds, drinking water, cosmetics, and
salt all around the world. In recent times, microplastics has
found its way into the human food chain; thus, they have
been identified in human blood, lungs, and breast milk. The
effects of microplastics on humans are not well understood,
but some studies suggest that they can cause inflammation,
tissue damage, immune system impairment, and gut
microbiome disruption.

There have been quite a few studies on microplastic
pollution in the Dhaka city. All those studies focused just
on the microplastic abundance in the water and sediments of
different surrounding rivers and lakes in the city. However,
none of them identified the pollution source or correlated
the pollution to the informal plastic recycling industries.
This study aims to assess the situation of microplastic
pollution in the Buriganga River and determine the impacts
of the informal plastic recycling industries on the pollution
scenario. As the informal recycling industry is not properly
regulated, there should be a huge contribution of these
industries to the microplastic pollution in the river. The
quantity of microplastic particles present in water and
sediment samples from four different sites was compared
with that of the recycling zone to prove this hypothesis.
Quantification, size analysis and identification of the
particles were done to get a better picture of the scenario.
Downstream sites exhibit elevated microplastic levels, likely
influenced by the recycling zone, while upstream sites,
despite having less external activity, still show substantial
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microplastic contamination, indicating a complex interplay
of factors contributing to river pollution. The study suggests
that the recycling zone and downstream areas are particularly
vulnerable to microplastic pollution, emphasizing the need
for targeted mitigation measures.

We have collected water and sediment samples from different
locations of Buriganga river at the upstream and downstream.
All the samples were taken between the timeframe from
July 2022 to January 2023. Water was collected in a triple-
rinsed stainless-steel bucket, following the grab sampling
protocol. The bucket was closed using a metal lid and sealed
with nylon tape after collection. Sediment was collected
using a shovel. For every location sediment was collected
from different points and mixed homogenously for better
representativeness. Around 1 kg of sediment was taken on
multiple layers of aluminum foil from all the sites. These
samples were processed in the laboratory for extracting
microplastics. The water samples were measured and filtered
through a Tyler series 4 sieve (4750 um) on top of a Tyler
series 200 sieve (75 um). The smallest particle considered
for our study is 75 pm. Residues over the Tyler 4 sieve were
discarded. The final remains were taken for further analysis.
300 g of sediment was randomly taken from the well-mixed
samples and the wet sediment was randomly separated for
analysis from every sample. Smaller and lighter particles
were isolated by density separation using a saturated NaCl
solution. To remove organic matter from the plastic particles,
sieved particles were oxidized using H O,. After 72 hours,
the mixture was filtered using the Tyler 200 sieve, washed
with distilled water, and then dried in the oven. All the
separated particles were put in a glass beaker/petri dish. The
particles were taken under the optical microscope running in
phase contrast and photos were taken. The total number of
microplastics present in different samples was counted from
the images.



The number of microplastic particles present in the sediment
sample collected from the recycling zone is 40000, which
is overwhelmingly larger than the number found in other
samples and other locations. The water sample here also had
a significantly higher number of particles than other samples.
This site, with all the informal plastic recycling industries
around the bank, was expected to have a high number of
particles and can be considered the hotspot for microplastic
pollution in the Buriganga River. The higher number of
particles in the downstream sites could be an effect of the
recycling zone. The sediment sample collected from the
opposite site of the recycling zone has a comparatively high
number of microplastic particles indicating the immediate
effect of the hotspot. However, the water sample present
here has a much smaller number of microplastic particles.
The upstream site has a very small number of microplastic
particles in the sediment sample, which is an expected
outcome; however, the number of microplastic particles is not
the lowest in the water sample. Upstream sites are expected
to have fewer microplastic particles. The downstream site
has much more microplastic particles than the upstream
site in both sediment and water samples. Upstream and
downstream both sites had less external activity that can
cause microplastic pollution, as a result, it can be considered
that the sites had natural river flow as the main source of
microplastics.

The informal recycling of plastics around Buriganga is
directly contributing to the microplastic pollution in the
river. Formalization of these plastic industries should be
considered with proper assistance of the government and
stakeholders.

Keywords: Microplastic; pollution; Buriganga River;
Downstream sites; Recycle.



Air, Water and Noise Pollution in Bangladesh
Molla M.K. Anam
Bangladesh Environment Network (BEN)

E-mail: anamco@msn.com

Air Pollution: Bangladesh used to be the highest Air polluter
in the world by 2018 with an annual average PM, , emission
rate having a concentration of 97.1 pg/m?’. Its position has
steadily improved since bringing down its ranking from no.
1 to no.5 now, behind no.1 Chad, no.2 Iraq, no.3 Pakistan
and no.4 Bahrain. Interestingly, the top 5 worst air polluters
are all Muslim countries and except Bahrain, all of them are
relatively poor countries.

Greenhouse gas emissions are responsible for Global
Warming and are measured in millions of metric ton of
carbon dioxide (mmtCO,). In 2019, Bangladesh emission of
CO, was 93.2 (mmtCO,), placing it as the 40th worst CO,
polluter in the world. As per 2020 data (Friedlingstein et al),
the ranking of the top 10 countries with Greenhouse Gas
emission issues (in millions of metric tons) are:

1) China- 11,472, 2) United States- 5,007, 3) India — 2,710,
4) Russia- 1,755, 5) Japan-1,067, 6) Germany- 675, 7) Saudi
Arabia— 672, 8) Indonesia- 619, 9) South Korea- 616, and
10) Canada — 545. In the last two years, Saudi Arabia and
Nigeria have placed themselves in the top ten list, signifying
fast paced urbanization and developments in industrial
sectors.

Greenhouse gases come from burning fossil fuels in
industrial boilers and furnaces as well as automobiles as
carbon dioxide, nitrogen oxides, and as methane from the
solid waste dump sites. Greenhouse gas contains 79% CO,,
11% Methane and the rest 10% is N,O and Fluorinated gases.



Water Pollution: Bangladesh ranks 86™ among 142 countries
(Gilligan 2023, UNICEF) in drinking water quality and as
such, is a significant danger to people’s health and well-
wellbeing. In another report (UNB, Nov 2023) per Yale
University EPI Index, Bangladesh ranks 5% in South Asia
and 128" among 180 nations. Both surface and groundwater
are infested with coliforms, harmful metals, and pesticides.
Drinking water is highly contaminated with bacteria, causing
diarrheal diseases including cholera, dysentery, typhoid,
polio etc., especially among children.

In drinking water quality, Central African Republic ranked
the worst, followed by Chad, Tuvalu, Sierra Leone, Tanzania,
Congo, Ethiopia, Kiribati, Nepal, etc. Finland ranked the
best.

Noise Pollution: Dhaka has been designated as the most
noise-polluted city in the world, followed by Moradabad,
India, Islamabad, Pakistan, and Rajshahi in Bangladesh. It
is caused by unnecessary, non-stop, and competing traffic
horns, construction works, loudspeakers, political slogans,
factory works and generators. Its impact is severe hearing
loss and mental health problems. In Dhaka, noise exceeds
120 decibel most of the time, way above the 70 dBA,
recommended by WHO.

Solid Waste Disposal: Although not mentioned in the topic,
it is one of the principal pollutants. It smells, pollutes
air, spreads diseases, disrupts smooth water disposal,
contaminates surface water through storm water and ground
water through leachates.

Keywords: Air Pollution; Water Pollution, Noise Pollution;
Greenhouse Gas and Bangladesh.
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Changes in Urbanization and Industrial Location
in Bangladesh

Ahmad Ahsan!, Wasel bin Shadat?
'Director, Policy Research Institute of Bangladesh

2Assistant Professor, Institute of Business Administration
(IBA), University of Dhaka

email: wasel.shadat@gmail.com

Bangladesh has now embarked middle-income passage when
not only investment but institutions such as cities and towns
will matter. Robust empirical evidence demonstrates that
economic growth, industrialization and urban development
are tightly linked, but the strength of the association markedly
varies among countries. In Bangladesh, overall urban
development seems to be stalling as market and government
failures have led to excessive centralization in the primate
city, Dhaka, with large costs. This study found a slowdown
in urban population growth, dispersal of population share out
of Dhaka with a churning at the top. So far, Bangladesh is
not the case of urbanization without development, but unless
policies are quickly rectified, it can become so. Nightlight
data confirms the dispersal and convergence of economic
prosperity and activity in the positive sense. However urban
development, services and governance are in a poor shape
with a dysfunctional present state. Strengthening Urban
development institutions and policy has become urgent.

Keywords:  Urbanization;  Urban  Development;
Industrial Location and Bangladesh.
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Urban Planning and Dhaka Metropolitan Detailed
Area Plan (DAP)-Positive and Negative Aspects

Igbal Habib!, Toufiqul Alam? and Niaz Rahman?®
'Vice President, Bangladesh Poribesh Andolon (BAPA)
23Vitti Sthapati Brindo Ltd
E-mail: ighalvitti@gmail.com

Urban planning is the process of designing and regulating
how space is used with an emphasis on the location of
various activities within an urban environment as well as
its physical characteristics, economic purposes, and social
effects. Detail Area Plan is a tool used in urban planning
which are intended to provide detailed information and
solutions to guide the future physical and regulatory
characteristics for a particular area or city. One such tool
of regulating the urbanization of the capital city Dhaka is
the “Dhaka Metropolitan Detailed Area Plan, 2022-2035”
(DAP), which has been developed by RAJUK for planned
urbanization. Due to the emphasis on area-based population
density patterns, urban life lines, transit-based development,
formulation of criteria for civic amenities, block-based
development, exchange of development rights, hawker
management guidelines, inclusion of new and neglected
areas, conservation of heritage & its geomorphology, and
land re-zoning & redevelopment etc., it has created an
opportunity for Dhaka to be contemporary and hospitable
which deserves to be applauded. However, the gazetted DAP
is not without its shortcomings.

In DAP 2022-2035, a correlation has also been established
between population density and building Floor Area Ration
(FAR) in quest of limiting the population influx in Dhaka and
promote decentralization. In this attempt DAP puts pressure
on Dhaka’s housing opportunities by reducing the population
densities hence FAR in the newly proposed Community
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Blocks. Inequality also persists in determining these proposed
densities and surprisingly even though DAP’s core objective
is decentralization, Area-based FAR has been set very low
in the extended areas of Dhaka. Furthermore, total proposed
residential and mixed land use areas also decrease due to
the inclusion of conditional non-residential uses in the latest
DAP, which, altogether can deepen the obvious housing
crisis of Dhaka. In line with that, the proposal of block-
based development by DAP and the strategy of promoting
it are praiseworthy. However, the incentives proposed in this
regard are insufficient. The only method for establishing a
“Control Mechanism” to ensure decentralization is to choose
a reasonable population density for the present and gradually
lowering it in-line with the development trend and suburb
development, while also ensuring housing. It should be kept
in mind that employment in Dhaka is the biggest magnet
for housing demand. Decentralization will therefore be truly
achieved if the employment sector is decentralized.

Only 13% percent of the Flood Flow Area has been protected
in DAP. The construction of structures has been granted
conditionally in DAP by classifying the Flood Flow Area,
in violation of Law No. 36 of year 2000. Such destruction
of protected lands will make Dhaka’s situation even more
perilous, which already faces dangers from urban flooding,
waterlogging, and a significant drop in groundwater levels.
Though DAP’s proposal to establish a “Blue Network”
comprising of waterways is laudable, but simply laying
waterways and replacing culverts with bridges will not
establish the Blue Network. The proposal of urban lifeline in
DAP is also commendable and appropriate for its time. But
only by establishing urban life lines to restore the canals will
not ensure establishing interconnection between them.

The various working papers and documents related to the
formulation of DAP such as density zoning, environmental
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issues, transport issues, changing pattern of building
structures in Dhaka city, multi-criteria-based vulnerability &
infrastructures suitability analysis etc. are yet to be disclosed,
which leaves confusion about the various activities and
procedures proposed in the DAP. RAJUK in its current
structure is not capable of implementing a multifaceted
and technical plan like DAP. It should be empowered by
being restructured with the addition of technical & skilled
personnel and under professional leadership. RAJUK should
therefore evaluate and adjust DAP’s proposals assessing its
impact in light of the whole scenario.

Bangladesh is looking forward to achieving Sustainable
Development Goals (SDGs). Different organizations are
working in different sectors to achieve SDG Goal 11:
Sustainable Cities and Communities. Out of 495 upazilas
in Bangladesh, currently Urban Development Directorate
(UDD) has prepared masterplan for about 174 upazilas and
masterplan preparation for other 16 upazilas are ongoing.
Also, Local Government Engineering Department (LGED)
is preparing masterplan for 12 upazilas. It is high time to
adopt a comprehensive strategy for the development of these
masterplans at the upazila level and thus bringing the whole
Bangladesh under a holistic masterplan. A separate Ministry
of Physical Planning and Environment should be set up to
ensure integrated preparation of such physical plans. It is
imperative to bear in mind that the most crucial element of
any physical plan is collaborative nurturing, and it is via this
that a good, balanced, transparent, elegant, and universally
acceptable masterplan should be ensured.

Keywords: Decentralization; Population Density; Floor
Area Ratio (FAR); Blue Network and Holistic Masterplan.
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Low-Income Housing in Dhaka: Present Context and
Way Forward

Afsana Haque, Ishrat Islam, Moon Islam, Md. Sabbir
Hossain Muni, Md. Moshiur Rahman Khan, Syeda
Laizu Aktar, Nazifa Anzum, Sadia Afroj

Department of Urban and Regional Planning, Bangladesh
University of Engineering and Technology (BUET)

E-mail: afsanahaque@urp.buet.ac.bd

Housing is more than a fundamental right because it is the
basis and location for availing of other rights. Rights to
better housing, living, and livelihood are also constitutional
rights of the citizens of Bangladesh, including those living
in the slums of the cities. The New Urban Agenda and allied
targets in Sustainable Development Goals (SDGs) 2030
reinforce the obligations of ‘leaving no one behind’ from a
global perspective. However, slum dwellers in Bangladesh,
including those of Dhaka, do not have quality housing or
better access to basic service facilities. According to the
Census of Slum Areas and Floating Population 2014, the two
city corporations accommodate 3,400 slums, of which 2,908
slums have households less than 50 and 145 slums have
more than 200 households. In Dhaka North City Corporation
(DNCC), the slum population is 4,99,019, more than three
times higher than in Dhaka South City Corporation (DSCC).
Big slums are mainly located in DNCC. These slums are
characterised by diversified problems. Studies reveal that the
slums tend to grow adjacent to water bodies like khals, lakes,
or rivers; hazardous industrial areas; and garbage sites. They
are overcrowded. The dwelling units are made of tin sheets,
bamboo, and straws, which are not durable. Nevertheless,
they pay more rent per square foot than the upper-income
people in the city. In the Korail slum, house rent is around
68% of'their income. At Bahasantek slum, they spend as much
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as 40% of their total household income. Again, eviction is
one of the critical problems the slum dwellers face. Without
properly documented tenure rights, development project
owners often face difficulties rehabilitating affected owners.

Inaccessible and poor water supply systems are two crucial
problems for slum dwellers. On average, water points are
available within five to ten minutes of walking distance.
They are used on a shared basis. Where national guideline
says it should not take more than 20 minutes to collect
water; in reality, it requires 4.5 to 6 times the suggested
duration. Even the water collected after so many difficulties
is frequently contaminated due to pipe leakages. As women

usually collect water, they consume less to avoid water
hardship.

Improved latrines, as portrayed in the national and
international documents, a far behind the reality in Dhaka’s
slums. Temporary toilets without any closed defecation
system and hanging toilets connected to the drainage
channels are very common. The pit latrines are unsealed. The
toilets do not have a water supply inside. Individuals’ more
specifically teenage girls’ privacy and safety are at serious
stake. On average, 91% of households share toilets, where a
toilet is shared by 16 families. The accessibility to toilets is
also not easy. People need to wait around seven minutes in
line to use the facility.

Given the poor condition of slum dwellers, a resilient and
affordable housing option is sought through on-site slum
upgradation at a case study area namely Dhaka Match
Colony. The site is located in ward no. 50 of DSCC in
Shyampur thana. According to the RAJUK database, around
3,600 people live in the area of approximately 0.0138 sq.
miles. Like other slums of Dhaka, Match Colony is also
characterized by dilapidated kutcha housing, absence of
legal water supply, provision of hygienic toilet facilities,
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and other social vulnerabilities. Therefore, the basic and
essential services and amenities are proposed to ensure a
better environment and improved socio-economic conditions
for the inhabitants.

The proposal includes three types of housing- two types
of family housing and one dormitory-type housing to
accommodate around 8,000 people in the Dhaka Match
Colony area by 2035. It also includes community facilities,
including a primary school, community clinic, dispensary,
bazar, mosque, open spaces, local shops, etc. Green buffers
are proposed along the pedestrian walkways and boundary
of the area. The waterbody comprising 62,2901 sq. ft.
area (almost 16% of the total area) is recommended to be
revived by introducing a fisheries project. To successfully
implement the design proposals, recommendations are
given for forming a Community-Based Organization (CBO)
comprising both male and female members of different age
groups. Phase-wise construction and implementation of the
proposals are proposed. It would be worthwhile to mention
that around seven percent area is proposed to be kept for
cost recovery. This land is proposed to be allotted to private
developers for further development except for industrial use
once the upgradation project is done.

Keywords: Housing; Low-income; SDG,; Dhaka and
Environment.
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Current Status of Environmental Pollutants in
Water and Food with their Associated Risks in
Urban Areas of Bangladesh: A Review based Study
and Way Forward

Hossain Azam' and Nehreen Majed?

"University of the District of Columbia (UDC), District of
Columbia, USA,

*University of Asia Pacific (UAP), Dhaka, Bangladesh
Email: hossain.azam@udc.edu

The rapid urbanization in Bangladesh has given rise to
pressing environmental concerns, with a particular focus
on water and food safety. This comprehensive study aims
to consolidate diverse study findings of the authors to
provide a vivid picture of the current state of environmental
contaminants in food and water, food adulteration with
their potential health ramifications, and viable remedial
approaches since the contaminants move up to the different
levels of consumers through food chain (Majed et al 2016).
The authors worked on several studies on water and food
safety in urban environment and this abstract summarizes
the findings of those studies in addition to other recently
published studies about water and food safety in urban
environment of Bangladesh. This summary of recent works
emphasizes the contamination of vital water bodies, most
notably the Buriganga and Dhaleshwari rivers, due to
industrial effluents and urban runoff, the pervasive issue of
food contamination from exposure to contaminated water,
and food adulteration, driven by economic incentives and
the inadequacy of regulatory frameworks. In addition to
these, it is imperative to acknowledge the substantial impact
of environmental contamination on public health, economic
stability, and ecosystem degradation. Furthermore, this
compilation of work emphasizes the urgent need for Dhaka
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City and other urban cities of Bangladesh to address the water
and food contamination and adulteration issues urgently to
meet the United Nations Sustainable Development Goals
(SDGs), particularly related to clean water, food, wastewater,
and sanitation. A holistic approach to necessary interventions
at policy, treatment and evaluation level can systematically
prevent the water pollution, food contamination and food
adulteration.

Frequent discharge of organic waste of city residents, heavy
metals from textiles, tanneries and other anthropogenic
sources occurs in Dhaka City, the capital of Bangladesh,
contaminating the major rivers. The water quality assessment
of Dhaka city’s river outfalls, as per the Environmental
Conservation Rule, Bangladesh (ECR, 1997), highlighted
significant pollution. Recent studies by Majed and Islam,
(2022), Islam et al (2021), Islam et al (2023) carried out
comprehensive work on river outfalls, pollution and heavy
metal contamination with index-based analyses on major
rivers around Dhaka city. The studies reported that the
Dhaleshwari River showed extreme pH levels, notably high
at the Savar Tannery areas. Buriganga River’s Biological
Oxygen Demand (BODS5) peaked at 284.2 mg/L. near
Hazaribagh area, indicating severe organic pollution, a trend
also seen in Dhaleshwari, Turag, and Shitalakshya rivers, all
exceeding the ECR’97 limit (50 mg/L). Chemical Oxygen
Demand (COD) readings, especially in the Turag River,
reached up to 1,353.6 mg/L, signifying heavy pollution.
Both Total Suspended Solids (TSS) and Ammonia (NH,-N)
in Dhaleshwari and Buriganga exceeded permissible
levels, indicating ammonia and suspended particle
pollution. Dissolved Oxygen (DO) levels were critically
low near industrial areas, and Electrical Conductivity (EC)
measurements across the rivers indicated excessive ionic
pollution as reported by the recent studies (Islam et al, 2021
and Majed et al, 2021).
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Furthermore, accumulation of heavy metals such as
chromium (Cr), cadmium (Cd), lead (Pb), nickel (Ni) and
zinc (Zn) in water, sediment, phytoplankton and fish species
are of major concerns for rivers of Dhaka. In a comparative
assessment study of heavy metal contamination (Islam et al,
2023), the Dhaleshwari River’s outfalls exhibited high levels
of Cadmium (Cd) and Lead (Pb), with Cd concentrations at
the Savar tannery outfall reaching 0.42 mg/L, far exceeding
permissiblelevels(0.005mg/). Pblevelswerealsoconcerning,
with the highest concentration of 3.9 mg/L recorded at the
same outfall, surpassing the ECR’97 permissible limit of 1
mg/L. The overall Zn content in selected peripheral rivers in
Dhaka city exceeded water quality standards. Other studies
by authors reported concentrations of Cr, Cd and Pb were
above the toxicity reference values (TRV) for surface water
quality standards applicable for aquatic life in Buriganga
River (Majed et al, 2021). Chromium (Cr) was found at very
high levels 103 mg/kg in soil and 163 mg/kg in the plants in
Hazaribagh tannery wastes discharge point.

Several studies of the authors (Majed et al., 2021 and Real
et al., 2016) investigated the magnitude of heavy metal
contamination of food and determined the carcinogenic as
well as non-carcinogenic risks associated with selected food
consumption in Bangladesh. Commonly consumed varieties
of rice, vegetables, and fish samples were analyzed in one
study to measure the concentrations of heavy metals such as
cadmium, chromium, lead, arsenic, manganese, nickel, and
zinc. Cadmium and arsenic intake due to rice consumption
also posed unsafe levels of non-carcinogenic risks of 4.587
and 6.648, respectively, compared to the EPA recommended
noncarcinogenic risk level of 1.0. The analysis of food
adulteration revealed significant concerns. In urban areas,
about 50% oftested milk samples contained unsafe antibiotics
and heavy metals. For instance, lead levels in some milk
samples were found to be as high as 5.2 pg/L, exceeding
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the international safety limits. Similarly, several samples
detected vegetable pesticide residues at levels 30-40%
higher than the acceptable limits. The frequently identified
adulterants and contaminants have been categorized in
those studies based on their allowable daily intake values
to highlight the relative severity of exposure. The outcome
suggested that the most toxic contaminants are pesticides
and the heavy metals as those are harmful at a very low
concentration of ingestion (<0.001mg/kg body weight).

From the review of the recent studies of the authors, it is
evident that a swift and comprehensive action is imperative
to address the water and food contamination and food
adulteration issues for urban areas of Bangladesh. The
urgency of this matter cannot be overstated, given the direct
and indirect threats to public health and the environment with
proven carcinogenic and non-carcinogenic risks. Revision
of existing discharge limits, enforcement of total maximum
daily loads (TMDL) of different point sources with a multi-
faceted approach is required, involving stringent enforcement
of pollution control regulations, the enhancement of
waste treatment facilities, continuous monitoring of food
products, and the elevation of public awareness regarding
environmental pollutants and their risks. Additionally, long-
term solutions must prioritize sustainable industrial practices
and infrastructural improvements to mitigate future pollution
risks. Collaboration between various stakeholders, including
authors, policymakers, industries, and communities, is
paramount in achieving the necessary improvements.
Furthermore, strong partnership, expertise and cooperation
of scientists and engineers of non-resident Bangladeshi
origin with local experts of Bangladesh can play a pivotal
role in addressing complex environmental challenges and
accessing global expertise and resources. Formation of
taskforce of different agencies with government support,
Immediate implementation of stricter pollution control
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policies, regular monitoring of water bodies and food
products, and raising public awareness about the risks of
environmental pollutants are vital. Investing in research and
developing sustainable and innovative solutions is crucial
for long-term environmental health.

Keywords: Water Quality Parameters; Heavy Metal
Contamination; Food Contamination; Food Adulteration,
Dhaleshwari and Buriganga River.
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and Potentials of Bus Route Franchise

Md. Shamsul Hoque

Department Civil Engineering, Bangladesh University of
Engineering and Technology (BUET)

Email: shamhoque84@gmail.com

The existing Bus Route Permit System in Dhaka, managed
by the Regional Transport Committee (RTC), faces
numerous challenges. It operates with a non-professional
committee, lacks technical data in decision-making, and
suffers from conflicts of interest, leading to unsafe practices
and poor service quality. Under the current system, the RTC
issues route permits based on non-technical parameters,
leading to fragmented and unsafe bus operations. The
company-based permit system, has resulted in a multitude
of problems, including extortion, indiscipline, and a strong
middleman culture. The prevalent lease system, driven by
profit-seeking drivers, encourages aggressive competition,
compromising safety and service quality. This system has
become unmanageable, with negative impacts on road safety
and overall urban transport quality.

Bus Route Franchise (BRF) is proposed as a regulated single
private operator-based bus operation system. It involves
shared ownership rights between the government and
private entities, focusing on improving service quality and
creating a disciplined, modern mass transit system. While
BRF presents numerous advantages, challenges such as
a potential monopoly and the risk of service compromise
must be addressed. The prerequisites for successful BRF
implementation include trunk-branch route systems, upfront
support infrastructures, and strong regulatory oversight.
Previous attempts at Bus Route Franchise projects in
Dhaka, such as Shuchana and Gulshan Dhaka Chaka, faced
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challenges due to inadequate planning, oversight, and lack
of proper regulations. Learning from these experiences is
crucial for the success of future BRF initiatives.

Implementing Bus Route Franchise in Dhaka is a
transformative step towards creating a sustainable,
disciplined, and efficient urban public transport system.
Proper planning, regulatory frameworks, and stakeholder
collaboration are essential for the success of this initiative,
ultimately benefiting both commuters and the city’s overall
development. In this regard, Immediate actions include
ensuring an adequate pool of qualified drivers, consolidating
buses under one umbrella, providing upfront support
infrastructures, and controlling influential stakeholders.
Long-term strategies involve political commitment,
regulatory reforms, and the establishment of a Mass Transit
Regulatory & Monitoring Authority.

Keywords: Dhaka,; Bus Route; BRF,; Transport and Urban.
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With rapid sprawling growth in the urban fringe areas,
most of the cities in South Asia are facing increased flood
risk. While the nature and impacts of sprawl in developed
countries are widely studied (Carruthers & Ulfarsson, 2003),
sprawl in developing countries — a rapidly evolving and
diverse phenomenon — is yet to receive adequate attention.
Poor development regulation and limited provision for low-
income housing are creating concerns of increased social
vulnerability in hazard-prone areas. As the new enclaves of
“planned communities” are cropping up within vast and often
already populated regions of largely unregulated landscapes,
they are pushing out the low-income households to marginal
lands with low access and higher hazard exposure. The
resulting built environment is often a patchwork of new and
old settlements interspersed with informality; patterns that
are often characterized by stark visual contrasts in housing
quality, income disparity, and access to infrastructure, to
name a few. With climate change impacts, the evolving
patterns of social vulnerability and hazard exposure within
these rapidly growing cities need to be addressed by planners.

The differences between the concepts of biophysical and
social vulnerability need to be recognized for any policy
and planning decisions. The biophysical conception
of vulnerability considers risk as exogenous to society
(McLaughlin & Dietz, 2008) and climate-related hazards
can therefore, be mapped onto a socially-static landscape
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where adaptive capacity and sensitivity are assumed to be
fixed in a particular geographic area. In contrast, a social
constructivist approach relies on the theories of political
economy and political ecology to uncover and evaluate
the structural origins of vulnerability. A political-economic
perspective on hazard exposure and vulnerability provides
a foundation for describing uneven patterns of risk (Wisner
et al., 2004). Political-economic theory and analysis focuses
on the generative process of vulnerability by integrating
changes in economic policies, technological systems,
institutional arrangements, and demographic processes, all
of which shape contemporary experiences of vulnerability.

A production-oriented framework of vulnerability (Dooling
& Simon, 2012) analyzes how interactions between political
economies of resource use and normative planning and
management interventions—at both global and local scales—
influence which places and populations are made vulnerable
as well as the intensity and persistence of conditions of
vulnerability (Wisner et al., 2004). It focuses on articulating
how the conditions and experience of vulnerability are
produced, regulated, manipulated and resisted. By detailing
the relationship between vulnerability and planning agendas
that guide urban sustainability, gentrification, suburban
development, climate change adaptation, and other planning
initiatives, this production-oriented framing places vulnerability
within the broader field of urban political ecology.

Prior research on social vulnerability in urban areas has
tended to focus on exposure to natural hazards (Zahran
et al., 2008) or differential outcomes in the context of
recovery planning and disaster impacts (Van Zandt et al.,
2012), but the changing pattern of social vulnerability
(Kashem et al., 2016) is not widely studied, particularly
in developing country context. Adopting the production-
oriented framework of vulnerability (Dooling & Simon,
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2012) this study investigates the intensity and persistence
of social vulnerability over time in Dhaka, the capital city of
Bangladesh.

Dhaka has experienced rapid growth in recent decades
through considerable reduction of wetlands, cultivable lands,
and vegetation in its fringe areas (Dewan & Yamaguchi,
2009). Within this rapidly growing city, our research asks,
how social vulnerability has evolved over time and whether
planned residential developments in the absence of a strong
regional planning framework marginalized urban poor
and exacerbated social vulnerability. We hypothesize that
selective development initiatives taken in this city to meet
increased housing demand without adequate provision for
urban poor create spatial inequality both in urban core and
fringe areas. Applying spatial regression at the census tract
(i.e. neighborhood) level we evaluate how the residential
developments influenced different socioeconomic indicators
in and around their neighboring areas. We utilized local
census data and data of recently developed residential land
projects within the metro region over a 10-year period (2001-
2011). Different accessibility and environmental amenity
measures were applied as control variables utilizing data
collected from open-source data portals. We found that the
concentration of poor households has significantly increased
in the flood hazard areas. It highlights the concerns for
climate resiliency of this rapidly growing city. The distance
to residential land projects is also found to be a significant
determinant for locations of low-income housing. These
findings from Dhaka are discussed within the broader context
of rapid urbanization in South Asia and policy guidelines
are proposed that may ensure resilience and equitable urban
development in this region.

Keywords: Urban growth; Flood, Vulnerability and South
Asia.
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Flooding is a natural phenomenon for all rivers and creeks;
and floodplains are an integral part of river ecosystems.
Urbanization results in changes in landuse and land
cover from natural vegetation to various types of paved
surfaces. Such changes in urban areas lead to an increase in
flooding propensity, frequency, and magnitude. Following
urbanization of a naturally vegetated and forested land,
the lag time between peak rainfall and peak discharge in a
receiving stream decrease and the amount of peak discharge
increases in a stream, which means that the frequency
and magnitude of urban-flooding increase in floodplains.
Urban centers located along riverbanks and floodplains also
experience increased amount of waterlogging and water
congestion as compared to rural areas for the same amount
of rainfall due to an increase in surface run-off that result
from impervious surfaces.

In recent years, major cities in Bangladesh that are located
on riverbanks experienced severe waterlogging and water
congestion following an average amount of rainfall. For
example, such a waterlogging has become a frequent
phenomenon in certain parts of Dhaka, Chattogram, Sylhet,
Sunamganj, Rangamati, Cox’s Bazar, and Banderban cities.

The major underlying causes of urban-flooding and
waterlogging in urban centers in Bangladesh include
the following: (a) changes in landuse that increases
imperviousness of land surface, (b) decrease in wetlands
and water flow zones that act as surface water storage areas,
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(c) encroachment on floodplains that results in reduction
of infiltration, (d) reduction in water carrying capacity of
surface-water flow due disappearance or reduction of natural
creeks, (e) impediments to surface run-off and sheet flow
due to construction of roads, buildings, and infrastructures,
(f) inadequate storm sewerage drains in urban centers,
(g) unplanned urbanization without adequate retention
reservoirs, open spaces, causeways, bridges, and culverts,
(h) excessive rainfall events induced by climate change
and urban heat island, (i) implementation of projects to
manage surface water flow and run-off that are not based on
watershed-based hydrologic principles.

Since unplanned urbanization has resulted in waterlogging
and water congestion in major cities, corrective measures
that are based on sound scientific concepts will have to be
taken to solve these problems. This author suggests that the
following measures be taken to eliminate waterlogging in
major cities: (a) natural drainage and areas of surface run-off
accumulations need to be determined using high resolution
digital elevation models (DEM) and these areas need to be
identified in the field, (b) zone of identified surface-water
accumulations needs to be reclaimed from unauthorized
encroachers and land grabbers, (c) natural drainage
networks will have to be made available for unimpeded
surface-water flow, and their carrying capacity needs to
be adjusted in accordance with catchment area, as well as
basin development factors, (d) the size of storm drains need
to be adjusted to accommodate excessive run-off caused by
urbanization and climate-change induced additional rainfall,
(e) storm sewerage drains will have to follow natural slope
and should be connected to natural drainage networks, (f)
Lakes, canals, creeks and storm sewerage drains need to be
connected to natural surface drainage networks, (g) urban
planning and design will have to include green infrastructures
to facilitate detention, retention, and infiltration of surface
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run-off, (h) best management practices (BMPs) in surface
water management need to be adopted (e.g. retention ponds,
underground water reservoirs, rain gardens, rooftop gardens,
bio-swales in road dividers, no-harm-downstream policy,
least impact development, etc.) in waterlogged areas.

Keywords:  Flood;,  Waterlogging;  Drainage and
Urbanization
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The increasing rate of urbanization creates various problems
leading to hampering the basic rights of the citizens,
especially in slum area’s utility services, like the safe
drinking water and sanitation fall short of demand. In terms
of surface drainage and solid waste disposal, Dhaka City
gives minimal attention to slums compared to the rest of
the city, resulting in a poor sanitation system in slum areas.
In addition, effective and adequate latrine or defecating
system for women is practically non-existent in these
underprivileged communities while women and girls are
most often the primary users, providers, and managers of
households. Based on the above triggering situations, this
study attempted to identify the difficulties in the sanitation
service chain in certain underprivileged communities,
including other critical aspects, such as hygiene conditions,
solid waste management, drinking water collection, sanitation
facility uses, containment and emptying of waste, privacy/
safety, menstrual hygiene, solid waste disposal, gender
equity in slums, etc. Overall, the sanitation service chain
is compromised concerning a lot of different aspects in the
underprivileged communities that need to be addressed on a
priority basis to have a safely managed city-wide inclusive
sanitation system (CWIS). Planning and implementation
aspects of the CWIS systems can be summarized by the
SDG 6: safe, adequate, equitable, and sustainable sanitation
for everyone in an urban area, paying special attention to the
needs of the poor, marginalized, and women and girls in the
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service framework. In this paper, we are focusing on two
primary components of CWIS, access to the toilet, emptying,
and transport system with a special focus on gender issues.
The main aim is to observe the current sanitation system and
other critical aspects of slum dwellers and find the needs and
facilities to provide a hygiene and gender-friendly sanitation
service chain in the slum areas.

In this paper, visual observation, questionnaire survey,
focussed group discussion, and secondary data from active
NGOs were consulted for data collection. Data has been
collected from different slums of the Mirpur area (Molla
Basti, Jamidarbari, Wabda, and Duaripara) with the help
of an NGO (Dustho Sastho Songstha, DSK). We used core
questions on water, sanitation, and hygiene for the household
surveys program called JMP, which is the official monitoring
agency for the water and sanitation targets of the Sustainable
Development Goals (SDG). In addition, this household
survey also collected a large set of questions explicitly
designed to get a better understanding of water and sanitation
services in slums. In total, 176 families participated in the
survey responding to various queries related to the sanitation
service chain.

Most of the participants in Molla Basti (54%) use a DSK-
made sanitation system/toilet in the yard, and also collect
water from the same location. But in Wabda (18%) and
Duaripara (12%), very few participants have access to DSK-
made toilet facilities. The participants have access to water
for only 8-10 hours a day. Every week at least ten trips must
be made by women to fetch water for drinking purposes.
In Molla Basti, the participants who use the DSK-made
toilet facility, usually store water in a large Gazi tank. But
Wabda along with other two locations, namely Duaripara
and Jamidarbari have to collect water from a hanging pipe,
and store it in a container. Most of the water lines are pulled
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above the surface drain. It is observed that around 52% of
water connections are illegal in the study areas.

In Wabda (18%) and Jamidarbari (13%), the whole fecal
sludge goes to the nearby pond. In Duaripara, most septic
tanks are already filled with waste and clog the toilet. All
582 participants use a shared facility either on their yards or
shared family toilets. Some NGO-made toilets are located in
their dwelling or yards shared by almost 1000-2000 people.
In-house toilets are shared by 2-3 families. Almost 33.33%
of people collect flush water from outside hanging or loose
pipe. 60% of water discharge from the septic tank goes to an
open drain.

All women responded that their everyday usage of toilet is
around 3-6 times or even higher while the main provider
in the houses are women in terms of cooking, cleaning,
childcaring etc. Thus the usage is double for women (66%)
rather than men (32%). In Wabda and Jamidarbari (31%)
they do not have any separate toilets for men and women.
Duaripara (11.3%) slum has in-house unhygienic toilets and
no separate toilets for women. Only NGO-made toilets have
a proper indication of the separate toilets for men and women
85% of the female participants responded that they have no
access to the light facility at night and that the toilet is not
properly cleaned or maintained. 60% of women participants
responded against involvement in choosing the location of
the toilet.

A total of 42% of women responded that distance from
their room/household is the main barrier to using the toilet
in addition to uneasiness during night and overcrowding.
Among the participants aged between 19-35 who faced
harassment, 20% have confessed to the risk of physical
harassment at night time while using the toilet facility.
Almost 64% of women of reproductive age use clothes while
only 8% use sanitary pads. Most of these women severely
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lack awareness of how to use pads or napkins, or how to use
them properly.

All 401 participants who use NGO-made toilet facilities
have opined that they never saw a septic tank emptying or
discharge process. Wastewater and waste disposal facilities
lack standard protocols and are destined mainly towards
nearby ponds or open drains (60%). In Molla Basti (75%)
most of the solid waste is disposed of near the roadside pond
area, and no city corporation worker collects waste from
there. In most slums in Dhaka City, very few people have
access to NGO-made sanitation systems. Although water is
available, fetching and storing water is a difficult process.
Major components in sanitation are lacking with respect
to hygiene and washing facilities. Lack of solid waste and
fecal sludge management system are forcing the target group
to discharge the waste into adjacent water bodies or low-
lying areas. From the gender aspects, privacy and safety
of women are compromised. Overall, there is no proper
sanitation service chain that has been properly implemented
or managed. Some NGOs tried to uplift the situation, but
limited resources failed to meet large demand. To overcome
this difficulty, institutional and stakeholders must collaborate
to develop a strategy or plan to manage the whole situation.
More Group discussions and campaigns need to be held on
women’s awareness of safety and hygiene.

Keywords: Sanitation;, Gender; Dhaka,; Slum and SDG.
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