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Foreword

Waterkeepers Bangladesh (WKB) Consortium carried out an anti-pollution advocacy initiative and
co-created a project together with Counterpart International (CPI) called "Promoting democratic
governance and collective advocacy for environmental protection in Dhaka city” under
“Promoting Advocacy and Rights (PAR)” activity of United States Agency for International
Development (USAID) and Foreign, Commonwealth and Development Office (FCDO) between
January 2021 and July 2023.

Waterkeepers Bangladesh formed the consortium with the Department of Geography and
Environment, Jahangirnagar University, Savar, Dhaka, and the Centre for Atmospheric Pollution
Studies (CAPS) at the Department of Environmental Science, Stamford University, Bangladesh.
This report incorporated scientific data analysis of air and noise pollutions from 10 different
locations in Dhaka City and the quality of water monitored in 4 locations in Buriganga and
Dhaleshwari rivers targeting Tannery, Dyeing and naval vessels’ pollutions to Dhaka Rivers. The
findings were validated periodically by the experts and relevant government agencies.

In addition to these analyses, we incorporated summary of the analysis of policy and
implementation loopholes on water, air and noise pollutions considering the existing legal
frameworks and court orders. The full reports were published at the Supreme Court Auditorium
in 2022.

This project was also designed to identify the Community Based Organizations (CBO) by the banks
of 3 Dhaka rivers and formed Buriganga, Turag and Balu River Coalitions. The coalitions mobilized
thousands of community people against river pollutions and gathered their perspectives through
several consultation meetings. A journalists’ coalition was also formed to engage media with this
effort. Through implementing an innovative idea to organize River Talkies (open stage talk show
on the riverbanks); series of talk-show, published live in social media platforms, we gathered
opinions of the experts and civil society leaders. All those recommendations were included in the
SODE report.

We hope, this report will provide highly credible information, data and recommendations that will
help pertinent stakeholders including the government to understand accurate issues to address
while taking any comprehensive and inclusive actions against air, noise and water pollutions in
Dhaka. Students, researchers and social advocates can use these also as their tools of teaching,
campaigning and advocacy works.

We would like to thank all the experts, CBO & CSO Leaders, Coalition Members, Consortium
Members, Project Staffs and Volunteers. Special gratitude to the people who participated in the
activities along with both the participants and supporters from the government agencies to
accomplish the project successfully. Finally, we must recognize the fact that, without the technical
support from CPI and financial support from USAID and FCDO, the mammoth works under this
project could not be designed and implemented. Our sincere gratitude to the people of the US
and UK.

Sharif Jamil
Coordinator, Waterkeepers Bangladesh and
Member Secretary, Dhoritri Rokhhay Amra (DHORA)
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Executive Summary

The United Nations has established 17 Sustainable Development Goals (SDGs) aimed at
transforming the world towards an economic growth without harming the environment and
people. While ensuring clean water and air everywhere are at the core of the philosophical
understanding of delivering a safe, healthy and liveable planet for the future generation.
Bangladesh, particularly its capital Dhaka, the most densely populated city in the world is
struggling to its existence due to tremendous air and noise pollutions. In addition to shrinking
rivers, canals and retention ponds of this mega city, the rivers around Dhaka are highly polluted
by the discharge of untreated effluents from the industries and waste disposal by different
authorities. To improve the condition of the water, air and noise quality of Dhaka city, WKB
Consortium has planned scientific study, policy analysis and various consultation processes to
gather information and recommendations from the people to incorporate in a State of Dhaka
Environment (SoDE) report.

The SoDE report intends to establish a link between scientific data, public perception, civil society
recommendations, policies and practices with the objective of promoting the efforts to reduce
environmental pollution in the city. The report aims to generate evidence that can support
campaigning and advocacy efforts within the community to combat environmental pollutions. It
is expected that this publication will be beneficial for individuals and organizations responsible for
environmental protection, both within and outside of the government including the civil society,
researchers and concerned citizens.

There is not enough dissolve oxygen in the water of Dhaka rivers for the aquatic life to survive
during the lean period. Since the tannery industries moved to Hajaribag in Dhaka during early 70s
from Narayangonj, it has been discharging untreated tannery wastes directly to the river
Buriganga through Hajaribag canal and Haikkar Khal. After long involvement of people,
government and court, in 2016 the tannery industries were shifted to Harindhara at Savar by the
bank of Dhaleshwari, an upstream river of Buriganga. Therefore, it was important to check the
condition of tannery pollutions to Dhaka Rivers and water from two points were brought under
the scientific analysis. Similarly, water quality near the pollution from Shyampur industrial cluster
of dyeing factories was under the purview of the project. In addition, the project analysed water
quality around Sadarghat Terminal, largest river port in the country to gather information about
the pollutions from the naval vassals. Intertek collected the samples and conducted the lab
testing while the Department of Geography and Environment, Jahangirnagar University did the
data analysis as an important member of the WKB Consortium.

A total of 108 water samples were collected during Pre-monsoon, Monsoon, Post-monsoon, and
Dry season from Buriganga and Dhaleshwari rivers to check eight parameters, including pH, TSS,
COD, BOD, NH3, 0G, S2-, C6H60, and Cd, for quality monitoring. The collected data indicated high
contamination of heavy metal in the water of the Buriganga river, Dhaka. Most of the locations
received a poor rank in the Canadian Council of Ministers of the Environment (CCME) water
quality index, indicating alarming levels of industrial and urban pollution that need to be
controlled. If not addressed, aquatic life and human reliance on the water source will continue to
face water-related issues.
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The situation of air and water pollution in and around Dhaka had become unbearable. In the Air
Quality Index (AQl), Dhaka had been consistently performing very low. Sometimes it went
alarming and became a public health concern for the city dwellers. On the other hand, a recent
report by the United Nations Environment Program (UNEP) identified Dhaka as the most
noise-polluted city in the world.

WKB Consortium member CAPS conducted the air and noise quality study. For 52-weeks, from
April 2021 to March 2022, WKB consortium collected weekly data on air quality and noise level
from 10 distinct locations in Dhaka city at Shahbag, Motijheel, Ahsan Manijil, Dhanmondi-32,
Gulshan-2, Parliament area, Utara, Tejgaon, Agragaon, and Mirpur. In order to obtain data on PM;,
PM..s, and PMo; CAPS collected 520 samples in total. According to the collected data, Shahbag
had the highest annual mean concentrations of PM,.s and PMyo, at 91 pg/m?® and 147 pg/m?3,
respectively. The Parliament area has the lowest annual mean concentrations of PM,.s and PMyo,
at 59 pg/m3 and 88 pg/m3, respectively. The annual Bangladesh National Ambient Air Quality
Standard (15 pg/m?3 for PM,.s and 50 pg/m?3 for PMy) is exceeded by the concentrations at all
sampling sites. In addition, winter was discovered to have the lowest quality of air among the four
seasons.

The data collected indicates that for all 10 locations in Dhaka city, the Max noise range is 130 dBA
to 133 dBA and the Min noise range is 31.7 dBA to 39.3 dBA. The noisiest area in Dhaka is
Gulshan-2 (95.4 dBA), whereas Tejgaon (89 dBA) is the least noisy place. Despite Tejgaon's
relatively low noise level, its Leq (equivalent noise levels) value is excessively high. This
information is based on an analysis of Legs. With an evaluated range of 78.9-87.7 dBA, high traffic
noise (L10) was observed. The computed values for mid-level noise (L50) varied from 65.9 to 74.4
dBA. The computed values of the background noise (L90) range from 53.9 to 59.1 dBA, which is
relatively low. All the air, noise and water quality data were periodically validated by Data
Validation Workshops.

Academic from the Department of Law in the University of Dhaka studied the policy and legal
frameworks to identify the policy loopholes while a practising lawyer in the Supreme Court of
Bangladesh analysed the court orders to identify the implementation loopholes. A publication
named, “An Analysis of the Legislative Landscape and Court Orders on Air, Noise and Water
Pollution” was unveiled at the auditorium of the Supreme Court of Bangladesh by the Attorney
General. Summary of the analyses is incorporated in the SODE report.

To gather views from the CSOs on the river pollution, 9 RiverTalkies were organized where
experts, CSO and CBO leaders took part to the discussions. There were discussions and
conferences that brought tannery owners, government agencies, community people, students
and media representatives to reveal the realities and reflect on probable recommendations to
way out possible pathways to stop river pollution.

Out of 254 CBOs a total of 82 were identified by the banks of Buriganga, Turag and Balu and
formed Buriganga, Turag and Balu River coalitions to work together. They organized 9 community
consultation meetings to discuss about the ground realities and possible recommendations
against river pollution. Two River Festivals and 1 River carnival not only engaged Mayor of DNCC,
lawmaker of riverbank constituency, politicians and government policymakers, it also brought
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thousands of riverbank people by the river and spread awareness against river pollutions among
the people to make rivers our front yard. Recommendations from the community is an important
part of this report.

Hence, through specific recommendations, this report has created a platform for all stakeholders
involved in environmental issues to work together to raise awareness about environmental
pollution, engage with policymakers, and promote evidence-based campaign and advocacy.

To reduce water pollution, comprehensive initiatives need to be undertaken that engage
community people, civil society, researchers, industrial sector, government and politicians for the
implantation of a robust action plan in phases incorporated and guided by the national plans,
policies, legal frameworks and court orders.

Similar approaches are crucial for tackling air pollution effectively. Some immediate measures like
fostering cooperation among Dhaka City Corporations, WASA, Fire Service and Civil Defence
authority, and Department of Environment (DoE) and National River Conservation Commission
(NRCC) as directed by the honourable High Court, implementing proper solid waste management
plan, shutting down of illegal kilns, controlling personal car usage and unfit vehicles, promoting
tree plantation, increasing surface water bodies, enforcing a “Clean Air Act," raising awareness
through media and people etc. are recommended.

To combat noise pollutions, raising awareness and educating the people about the consequences
of noise pollution and the rules governing it are essential. The legal steps to control noise
pollutions are extremely necessary to be properly implemented.

In some cases, the legal provisions concerning air, noise and water pollution are found to be
vague, inconsistent and incoherent. The laws provide ample power to the executive and
administrative authorities without containing any accountability provision in cases of
irregularities and malpractices in discharging their powers and functions. Such enormous power
without responsibility acts as challenge to hold the implementing stakeholders accountable. The
study suggests possible recommendations in the existing laws and rules that will, arguably,
enhance the feasibility of those laws and rules to function effectively.

While the Courts’ approach is mostly affirmative towards conservation and preservation of
environment - pollution is increasing which is acutely contributing to the environmental damage
at an uncontrollable rate; a situation which Courts’ optimism is not enough to address. Lack of
having adequate and effective legislations and policy is a major concern, and on that note this,
participation of the corporations and people at large is highly essential for creating a balance
between economic growth and environment damages. Sometimes, faulty implementation of the
verdicts of court further aggravated the situations.

Awareness among the local people is essential, as they are the primary victim of river pollution
and the most dependent stakeholder group. The women and youth group should be coming
forward with actions against environmental pollutions. Locally led implementation approaches of
river protection efforts can improve the status.
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For the public health, sanity, and wellbeing of the population, and for the future of our children,
it is time that we all take this problem seriously and acknowledge the crisis for forwarding
solutions. The Government should come up with a strong policy of zero-tolerance towards the
environmental pollution coupled with political willingness as to lead the plans and efforts. The
CSOs and NGOs could play significant role in advocating legal and policy reforms and formulations
concerning environment. Bangladesh government has taken some initiatives both in terms of
formation of policies and legal frameworks. However, they are not adequate, coherent and there
are some severe loopholes and inconsistencies in the formation of policies including
implementation efforts. A holistic approach can put the pathways forward to curb water, air and
noise pollutions in Dhaka.
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CHAPTER ONE: INTRODUCTION

Waterkeepers Bangladesh (WKB) Consortium during the implementation of the project
"Promoting democratic governance and collective advocacy for environmental protection in
Dhaka city” supported by USAID, FCDO and CPI, aimed to scientifically analyse water, air, and
noise pollution in Dhaka and offered valuable insights for policymakers to foster sustainable
environmental development in and around the city. The report produced by the analysis delves
into the current environmental conditions of Dhaka, focusing on water, air, and noise quality.

1.1 Water Pollution

Bangladesh's rivers have suffered from human interference since the country's early stages of
development. The country's metropolitan centres still largely rely on waterways in this era of
intensive industrialization since the historical civilization of this region evolved on transportation
via rivers (Ali et al., 2009). The capital of Bangladesh, Dhaka, is surrounded by three rivers i.e.,
Buriganga, Turag and Balu., The Buriganga River is tide influenced and runs through its west and
south. The Buriganga riverside served as the focal point for early settlements, which helped to
form the city's urban environment, ecology, and economy. Turag and Balu River surrounded the
Dhaka City from the east. Despite the human interference, these rivers have continued to provide
various water-related amenities, including groundwater recharge, cultural significance,
transportation, drainage, and flood control systems. In addition to all upstream pollutions carried
by the Turag River, the pollutions from the naval vessels around the largest river port Sadar Ghat,
Buriganga River was being highly polluted by the Tannery and Textile waste.

Dhaka, the metropolis of Bangladesh, relies heavily on the Buriganga River for its socioeconomic
structure. Unfortunately, this river is one of the most contaminated in the world due to its high
levels of pollution. Several studies have shown that heavy metal poisoning is exacerbated by
water pollution from sources such as factories, farms, and unsuitable garbage dumps (Wei et al.,
2022; Désirée et al., 2021). Toxic metals such as lead, mercury, and cadmium are released by
industries and end up in water supplies (Qi et al., 2022). Furthermore, the use of chemical
fertilisers and pesticides in agriculture causes runoff to carry pollutants into waterways.
Additionally, heavy metals from home sewage and solid waste end up in water supplies due to
inappropriate trash management. Heavy metal pollution poses serious risks to environmental
health on several fronts. There is a cumulative effect of these pollutants in living things (Custodio
et al., 2021). As they progress up the food chain, their concentrations grow dramatically at each
successive trophic level (Désirée et al., 2021). It follows that heavy metals have deleterious effects
on metabolic and cellular processes in aquatic creatures. In addition to increasing susceptibility to
disease and predators, they can also interfere with reproduction, affect behaviour patterns like
eating or mating rituals, and weaken immunological responses (Wei et al., 2022).

Because of the garbage emitted by thousands of industries and other commercial polluters in the
Dhaka Metropolitan region, the Buriganga River is extremely polluted (Whitehead et al., 2019).
Recent research has found numerous signs of heavy metal contamination in the Buriganga River
and its detrimental effects. Metals like Fe, Cr, Zn, Ni, Cu, and Pb were detected in the Buriganga
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samples investigated by Hossain et al. (2021) at concentrations that are unsafe for human
consumption. This investigation therefore confirmed the presence of harmful heavy metals in fish.
Bioaccumulation of metals and an alarmingly high concentration of metals in Buriganga's
sediments, vegetation, and fishes were also reported in a separate study by Majed et al. (2022).
To investigate potential health risks associated with consuming fish from the Buriganga River,
Mohanta et al. (2022) utilised Long-Evans rats. Histopathological abnormalities were observed in
the rats' livers and kidneys after exposure to the fishes. Therefore, it is crucial to examine the
possibility that the hazardous chemical in Buriganga water could initiate harmful effects on
different types of biotas, as described by Billah et al., (2022).

1.2 Air Pollution

Air pollution is one of the varieties of manmade environmental disasters that are currently taking
place all over the world. Air pollution can be defined as a situation in the atmosphere where
certain substances exist at concentrations significantly higher than their usual ambient levels,
resulting in measurable impacts on humans, animals, vegetation, or materials. ‘Substances’ refers
to any natural or manmade chemical elements or compounds capable of being airborne (Harrison
et al., 2014). These may exist in the atmosphere as gases, liquid drops, or solid particles. It
includes any substance whether noxious or benign; however, the term ‘measurable effect’
generally restricts attention to those substances that cause undesirable effects. Major sources of
outdoor air pollution are brick kilns, motor vehicles, power plants, and trans-boundary air
pollution (Khandker et al., 2022). Air quality has deteriorated both due to human activities and
natural phenomena such as windblown dust particles etc. (Razib et al., 2020; Hossen and Haque,
2018). Recently, air pollution has received priority among environmental issues in Asia as well as
in other parts of the world. Exposure to air pollution is the main environmental threat to human
health in many towns and cities. Bangladesh is in the top position in the Air Quality Report of
2019, 2020, 2021 and 2022 in terms of average annual PM2.5 concentration (ug/m3) for regional
capital cities in descending order, where Dhaka city is in the 2nd position in the year of 2019,
2020, 2021 and 5th in 2022 among the capital cities of the world (IQAir, 2019; IQAir, 2020; IQAir,
2021; IQAIr, 2022). Apart from this, the latest report released by IQAIr states that in 2022 the
average of PM,.s in the air of Bangladesh was found 65.8 pg/m?® which is 13.16 folds higher than
the standard level which is 5 micrograms per cubic meter set by the World Health Organization
(WHO) (IQAir, 2022). PM,.5s denotes £2.5 um and PM;, denotes the particles with an aerodynamic
diameter of <10 um (Nayeem et al., 2019). Particulate matters originate from a variety of sources,
such as power plants, industrial processes, transports, brick kilns, biomass burning, wind-blown
dust, sea spray, and also, they are formed in the atmosphere by the transformation of gaseous
emissions. Their chemical and physical compositions depend on the characteristics of the
emission sources, location area, time of year, and prevailing weather conditions (Begum et al.,
2010; Haque et al., 2017). Particle conversions through chemical processes in the atmosphere by
burning of biomass, gas, and fossil fuels is the main sources of the PM,.; (Nayeem et al., 2020) and
while coarse particles (PM,.5-10) are the result of mechanical activities such as wind-blown dust,
grindings, re-suspended road dust, etc. (Rana et al., 2016). PM,.s concentrations in mixed and
motorized areas were on an average higher than the non-motorized and vehicle-free areas
(Nayeem et al., 2019; Hossain et al., 2019). Emissions from the brick kiln are the major
contributors to air pollution in Dhaka especially in the dry season. A number of studies found
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strong positive relationship with Brick kilns and PM,.s (Nayeem et al., 2019). Salam et al. (2015)
found that average PM,.s mass was 136.1ug/m? during day time and 246.8ug/m? during night
time. Salam et al., 2015 revealed weekends had lower concentrations than weekdays due to less
vehicular traffic in the streets and aerosol particles concentrations were about 15.0% (ranging
from 9.4% to 17.3%) higher during traffic peak hours (6:00am-8:00pm) than off hours
(8.00pm-6.00am) (Salam et al., 2015).

1.3 Noise Pollution

Noise pollution is widely recognized as a significant environmental problem, like other
environmental concerns (Haqg et al., 2012). “Loud and unpleasant” sound that exceeds the
acceptable level and creates annoyance can be defined as a noise (Razzaque et al., 2010).
Extremely annoying, mood swings, mutual relationship ruining, increasing the fluctuations,
hearing impairment, high blood pressure, irregular heartbeat, headache, indigestion, peptic
ulcers, and insomnia is caused by the noise pollution, which is called a silent killer (Chaudhary and
Chaudhary., 2020). To be more specific, noise pollution is characterized by the excessive and
disruptive levels of sound that can lead to potential hearing loss in both humans and animals
(Jariwala et al., 2017).

Sound intensity is measured in decibels. dB is a symbol used to represent decibel. The World
Health Organization (WHO) states that typically, noise levels of 60 dB can temporarily render
people deaf while noise levels of 100 dB can result in total deformity. 360 million people, or more
than 5% of the world's population, have hearing impairment, according to the WHO. The cost of
$750 billion annually has an impact on the lives of those who suffer from hearing loss because
hearing impairments are not given enough attention. The WHO established the max noise level
for the day (6 a.m. to 9 p.m.) at 45 dB and for the night (9 p.m. to 6 a.m.) at 35 dB.

It is considered harmful if the noise level exceeds 80 dB. The loudspeaker noise ranges from 90 to
120 decibels, industrial noise is 80 to 90 decibels, restaurants and movie theatres are 75 to 90
decibels, fair festivals are 85 to 90 decibels, scooters and motorcycles are 87 to 90 decibels, and
trucks and buses are 90 to 100 decibels. These are the sounds that are typically produced during
daily activities. Noise levels over 45 decibels prevent individuals from falling asleep. Acute hearing
is caused by the 85 dB levels' acidity, and ear discomfort begins at level 120 dB.

1.4 Role of Civil Society and Communities in Pollution Advocacy

If individuals want to bring positive change in society, they require the tools to effectively
advocate for it. Civil Society (CS) plays a crucial role in enabling this mechanism by actively
mobilizing public support for common interests. Non-Government Organisations (NGOs) and
CSOs not only participate in governance but also act as a catalyst for enhanced international
cooperation. CS groups have long been acknowledged as "partners" of the UN system due to their
crucial role in service delivery and implementation, particularly in environmental discussions
(Gemmil et al., 2002). At its broadest definition, CS refers to a sector of social engagement that is
accessible to the general public, excluding official government activities (Meidinger, 2001).
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Societies can make a substantial contribution to environmental conservation by increasing
people's awareness of the importance of managing and preserving natural resources through
education and outreach efforts.

In middle- and low-income countries, disadvantaged and marginalized populations often bear the
greatest burden of environmental effects on health, as well as socioeconomic systems.
Communities residing far from influential decision-makers face numerous challenges in their
efforts to address pollution. Many of these community people lack the necessary advocacy skills
to form strategic alliances and effectively engage with government officials. They may also be
unaware of their rights to access information about pollution or participate in policymaking, and
in many cases, these rights are limited or absent. Environmental rights, including access to
information, public participation, and justice, play a critical role not only in promoting effective
environmental governance but also in facilitating the development, implementation, and
enforcement of anti-pollution laws. Through strategic utilization of these rights, CS and local
communities can assess the environmental and social justice impacts of pollution. They can
advocate for better compliance with environmental regulations, and actively contribute to the
development of a movement focused on promoting pollution responsibility (Moses and Excell,
2020).

1.5 Aim and Objectives of the Study

Pollution has emerged as a major challenge of the twenty-first century, with Dhaka being severely
affected. The city is becoming increasingly inhospitable, with dying rivers and toxic air posing
various health hazards for its residents. The objective of the study is to establish a connection
between scientific data, public perception, and policy to strengthen efforts aimed at mitigating
environmental pollution in Dhaka city. To pursue this vision, the study attempts to collect baseline
scientific data on various environmental components of Dhaka city including water, air, and noise
quality. Simultaneously, the study explores citizen perception about the state of environment,
reviews the existing policy gaps and identifies the potential avenues for advocacy. The scientific
study of the environmental parameters assists in understanding about the state of environment
in Dhaka city for further policy advocacy. With this aim, the study is open to developing a
framework to allow integration between scientific information and people’s perception to
contribute better understanding of the state of environment. Thus, the report initiates a platform
for all stakeholders related to environmental protection to come together enriching the report to
inform policy makers and engage the community for evidence-based campaigning and advocacy.

The study aims to achieve the following objectives to address data gaps, inform policies and
programs, and involve stakeholders effectively:

[ | Analyse the spatial and temporal variations of collected scientific data on water, air, and
noise, comparing them with the standard indices of the study sites.

[ | Understand the perceptions of citizens and CSOs regarding the environment in Dhaka.

[ ] Identify gaps in existing policies and institutions related to environmental protection.

[ | Generate evidence to support community-based campaigning and advocacy efforts
aimed at reducing environmental pollution.



1.6 Research Design

Figure-1 shows the Research design of the study that has been illustrated in the following
flowchart:

Research Design

l 1

Primary Data

Secondary Data

l

| | | l
Water Quality Air Quality Data Noise Quality Citizen and CSO CLEICIT .and
Data Sample/ Sample/ Data Sample/ Perception Data policy review
Parameter/ Parameter/ Parameter/ from River
Location/ Time Location/ Time Location/ Time Talkies/meeting

Identifying policy

gaps and
i implementation
State of Water State of Air State of Noise Citizen and CSO challenges
quality quality quality Understanding

v v v v

o Scientific data on water, air and noise quality
e Citizen and CSO perception Data
* Gaps in relevant policy and institutions

v

State of Environment
Report

Recommendations Advocacy Plan

Figure 1: Research Design of the Study

1.7 Organization of the Report

The report is structured into six chapters. The first chapter provides a brief introduction, followed
by the detailed methodology and discussion/analysis on the study area in the second chapter. The
third chapter presents the scientific findings/results of analysis on the water, air, and noise quality
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of Dhaka city. In the fourth chapter, a critical analysis of CS and community perception is
provided. The fifth chapter discussed on the policy and legal framework and illustrated major
policies and laws of Bangladesh. The sixth chapter provides recommendations based on the
previous discussions and analysis and made conclusion.



CHAPTER TWO: DATA AND METHODS

The first part of this chapter describes the physical and environmental settings and the rationale
of the study area selection. The second and final part describes the data collection methods and
procedures.

2.1 Rivers of Dhaka

Part of the Great Bengal Basin and the largest delta of the world, Bangladesh is a land of rivers —
every city and district is established by the river, by the sediments carried by the Ganges —
Brahmaputra — Meghna rivers. Dhaka is the capital of Bangladesh and the centremost district —
surrounded by various rivers, notably the Buriganga, the Balu and the Turag.

Buriganga is considered the lifeline of Dhaka city, as it passes through the southwest outskirts of
the city. Its average depth is 7.6 meters, and its max depth is 18 metres. The river originated from
Dhaleshwari near Kalatia. Turag fell into the Buriganga and became the primary source of water
rather than the original one. After travelling 27 kilometres, Buriganga is connecting again with
Dhaleshwari near Munshiganj. The current Buriganga head near Chhaglakandi has silted up and
is only open during floods, although the lower half remains open all year. The downstream
connection with the Dhaleshwari varies depending on the location of the river; it is now located
3.22 kilometres southwest of Fatullah. The tough clays that line the southern margin of the
Madhupur tract stabilise its route as it approaches Dhaka. Dhaka's economy relies heavily on
Buriganga. It connects to the river through launch and country boats. During the dry season, large
steamers are unable to ascend the river. Water contamination in the Buriganga River is at an
all-time high. Tanneries in the Hazaribagh region appear to be the primary source of pollution.
The dissolved oxygen level drops to near zero during the dry season, making the river poisonous.

Turag, earlier known as "Kohor Doriya" or "Big wetland", is another significant river of Dhaka city
and an upper tributary of Buriganga river. Turag runs through Gazipur before joining Buriganga at
Mirpur in Dhaka District. It comes from Bangshi River, a significant tributary of Dhaleshwari River
and travels 75 km before ending up in Buriganga. The invasion of the Lohajang river in Tangail
district drew the Turag River into the Jamuna system. It is accessible by boat round the year,
despite only having a little flow throughout the dry season. Since the Assam earthquake in 1950,
sediments from the Jamuna have infiltrated its valley almost as far south as Tongi Khal. Boro rice
production is prevalent across the Turag valley south of the Mymensingh Trunk Road. It is one of
the significant contributors to groundwater recharge in Dhaka, Bangladesh's most populous
metropolis.

The Balu River flows mainly through the vast wetlands of Beel Belai and those to the east of
Dhaka, eventually entering Shitalakshya at Demra. It has a slight connection with the Shitalakshya
via the Suti Nadi at Kapasia and via the Tongi Khal with the Turag; it also links with the
Shitalakshya near Kaliganj. During flood season, Balu conveys floodwater from the Shitalakshya
and Turag, although it is mainly used for local drainage and small boat access. The lone natural
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way out of Bangla Motors, Farmgate, Mohakhali, Gulshan, Tejgaon, Baridhara, Rampura,
Malibagh, and Basabo areas through Begunbari, Beraid, and Manda canals, Balu plays a
significant part in the city's drainage system.

2.2 Sampling

Different sampling sites have been selected for water, air and noise quality as well as CS and
community perception data collection and analysis. In the following sections the sampling
locations have been described.

2.2.1 Water Quality Analysis

The Buriganga River's water quality has been continuously declining over time due to the
extensive human activity in its vicinity. Its degree of pollution is now considered to be higher than
that of other rivers in Bangladesh, making it one of the most severely contaminated rivers in the
nation (Nadi et al., 2010). The Buriganga River experiences seasonal variations that result in
fluctuations in several physiochemical properties. Parameters such as temperature, pH, DO
(Dissolved Oxygen), BOD (Biological Oxygen Demand), COD (Chemical Oxygen Demand), TDS
(Total Dissolved Solids) and TSS (Total Suspended Solids) exhibit changes in response to these
seasonal variations (Akbor et al., 2017). A study found out that tanneries are causing heavy metal
contamination in the Buriganga river, especially Chromium (Asaduzzaman et al., 2016). Studies
also revealed that Turag, a tributary of the Buriganga River, was contaminated with heavy metals
(Banu et al., 2013). At Buriganga River, DO (Dissolved Oxygen) decreased (from 5.41 to 4.24 mg/L)
in amount whereas BOD (Biological Oxygen Demand) increased (from2.21 to 6.82 mg/L) in the
dry season (Asaduzzaman et al., 2016). The pH of the Buriganga River is high in the winter and
slightly low during the rainy season (August), ranging from 6.63 to 7.35. At Buriganga river water
in the winter, the average pH was 7.67+0.46 (Akbor et al., 2017).

The present study was performed for water quality analysis on the Buriganga and Dhaleswari
Rivers. The project aimed to target Tannery Pollutions near Hajaribag and Harindhara, pollutions
from the river vessels in and around Sadarghat Launch Terminal and Pollutions from the Dyeing
Industries in Shyampur to scientifically monitor and analyse water quality in the adjacent points
of the rivers. The sampling locations were selected based on their proximities to the pollutant
sources. Three sample sites were chosen from Buriganga River. They are namely old tannery
industries at Hazaribagh (OTIl) which was chosen for tannery pollution as Hazaribagh has
hundreds of tanneries located on riverbanks with effluents discharged into the Buriganga River
without proper treatment. Sadarghat Spot (SS) was chosen for the pollution from the naval
vessels that connects the capital with southern Bangladesh and Shyampur Dyeing Spot (SDS) for
the dyeing pollution. One supplementary location was considered from the Dhaleswari River at
Hemayetpur located for new tannery industry (NTI) to contrast with the Hazaribagh spot (figure
2). The tanneries are relocated from the Hazaribagh to Hemayetpur, and effluents flow to the
Dhaleshwari river. Henceforth, the water samples have been collected from this site as
supplementary information to contrast with the Buriganga River.



l. Hazaribagh Old Tannery Industries (OTIl): Hazaribagh is one of the northern wards of
Dhaka South City Corporation, once famous for the tannery industry. A few years back, the
tannery industries there were mostly shifted to Hemayetpur, but there are still some factories
along with the subsidiary industries associated with tanning industry. Total 155 plots were
allocated to Savar while the decision of relocation took place. But over the over the course of time
more than 230 tannery industries were operating while the relocation took place. Therefore,
pollutants were generated from those industries and households nearby are still polluting the
river at that point.

Il. Sadarghat Station (SS): Sadarghat Terminal is Dhaka’s central hub for water transport,
connecting the southern districts via water ways. Everyday arrival and departure of numerous
water vessels make the inland port one of the busiest spots in Dhaka. Various pollutants
generated from vessels and houses nearby make the water polluted.

Il. Shyampur Dyeing Spot (SDS): Shyampur is the spot for dyeing industries and steel rerolling
mills produces significant industrial waste directly disposed to Buriganga river.

IV. Hemayetpur (Savar) New Tannery Industry (NTI): New hub for most of the tannery
industries that are releasing significant amount of untreated tannery waste into Dhaleswari river.
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Figure 2: The river stretch studied with sampling points of the Buriganga and Dhaleswari River
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2.2.2 Air and Noise Quality Analysis

Fine particles matter (PM) is recognized as the main air pollutant because of their potential
impact on human health. Particulate Matter samples in three size fractions PM,, PM;o, PM,.s were
collected from April 2021 to March 2022 from 10 locations of Dhaka city (figure-3).

The Department of Environment (DoE) has categorized the Dhaka city into five forms of land use
and for the purposes of noise monitoring (in Environment Conservation Rules 1997, Schedule 4),
namely: 1) sensitive area, 2) residential area, 3) commercial area, 4) industrial area and 5) mixed
area. Accordingly, our consortium has selected 10 locations based on these categories for noise
and air monitoring. Study have collected samples for air and noise pollution at the same
locations, since vehicle pollution is one of the main sources of both the pollutions in Dhaka city.
Our rationale for selecting those 10 locations is given below:
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l. Ahsan Manzil (Sensitive Area-1): Ahsan Manzil is a very famous historical place of Dhaka
city. Itis in old Dhaka by the bank of Buriganga river. This place is heavily crowded as a tourist spot
and that’s why children and women are more vulnerable here compared to other places in the
city. The river Buriganga flows by its side. Motorized vehicle like car, bike, truck, pick-up van etc.
and non-motorized vehicle like cycle, rickshaw, paddle van etc. movement has been observed
here. It also carries a variety of vessels, from small diesel-powered boats to large launches and
steamers.

Il. Shahbagh (Sensitive Area-2): Shahbagh is also a sensitive area because there are two
major hospitals- Bangabandhu Sheikh Mujib Medical University Hospital and BIRDEM General
Hospital. A major portion of Dhaka University, the largest public university, National Museum and
National Public Library are situated in this area. Due to the location of Shahbagh being in the
center of Dhaka city, a large number of vehicles use Kazi Nazrul Islam Avenue (Shahbagh road) to
reach all areas of Dhaka. Only motorized vehicle is moving beside a large part of the Metrorail
mega project construction work going on over the year.

Il. Mothijheel (Commercial Area-1): Mothijheel is the biggest commercial area in Dhaka city.
Almost all the headquarters of the financial institutions and most of the ministries of Bangladesh
are in the vicinity of Motijheel. Both motorize and non-motorized vehicle are move through the
Shahbag circle.

IV. Dhanmondi-32 (Residential Area-1): Dhanmondi is one of the old and higher-class
residential areas in Dhaka city. Dhanmondi is known as the central location of extended Dhaka.
Bangabandhu Bhaban also known as Bangabandhu Memorial Museum that are situated here.
Well known Dhanmondi 32 no. Lake Parks are also situated here so that a large number of people
are visit here every day. Dhanmondi 32 Road is quite busy as it has direct connection with Mirpur
Road (Main Road). Almost all types of motorized and non-motorized vehicles pass through here
to enter the Dhanmondi residential area except large freight trucks and passenger buses.

V. Gulshan-2 (Residential Area-2): Gulshan is the wealthiest neighbourhood in Dhaka.
Gulshan 2 is an upscale enclave with leafy streets of modern apartment buildings, embassies, and
a high-end international dining scene focused on Gulshan Avenue. A well-to-do crowd
congregates in stylish cafes and goods market and commercial offices on the avenue and around
Gulshan Circle 2. The area was originally built with the purpose of being solely residential.
Gulshan is now a mix of a serene residential area and commercial area. Motorized vehicles are
dominant here, few non-motorized vehicles are allowed in sub streets.

VI. Parliament Area (Sensitive Area-3): The area of Jatiya Sangsad Bhaban or National
Parliament House is a sensitive area as residence of the Prime minister and Member of
Parliaments resident are located in this area. The Manik Mia Avenue is the busiest road of the
area, both motorized and nonmotorized vehicle are allowed here but speed limit of vehicle
strictly maintain here. The area has sufficient open space with vegetation and water body.

VII. Abdullahpur (Mixed Area-1): Abdullahpur is situated nearby to Sector 9, and close to
Sector 8 of Uttara. This area is supposed to be a well-planned extension of Dhaka city.
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Abdullahpur is a mixed area with commercial and industrial spaces, there are a number of private
hospitals, universities and colleges. Abdullahpur bus stand is the one of busiest entrance of Dhaka
city. Smallest to Large, Motorized or non-motorized all kind of vehicle are roaming here. In
particular, Dhaka-bound inter-district buses and trucks from the northern part of Dhaka (Gazipur
district) enter Dhaka through Abdullahpur bus stand.

VIIl.  Tejgaon (Industrial Area-1): This is one of the biggest industrial areas inside Dhaka city.
Historically, the area has been a center of industrial activity in the city. Numerous plants and
factories are in Tejgaon, in such diverse industries as garments, food processing, metal works,
pharmaceuticals, etc. Tejgaon has emerged as an important business area of Dhaka. Several
newspaper and television head office are situated here. Almost all types of motorized and
non-motorized vehicles pass through here to enter the area except specially freight trucks area
roaming here more.

IX. Agargaon (Mixed Area-2): Agargaon area that hosts all these aforementioned important
classes of area along with many important government institutions, offices, ministries, hospitals,
school, collage, Bank, etc. The area is also a fantastic residential neighbourhood, hosting various
government quarters, offices, and private residences. Almost all types of motorized and
non-motorized vehicles pass through Begum Rokeya Sarani and Syed Mahbub Morshed Road.

X. Mirpur-10 (Commercial Area-2): Mirpur-10 is an avenue with four roads connecting it to
the major suburbs of Dhaka meaning it is densely packed with several govt. offices with
residential and commercial settlements. There are also few garment factories in these suburbs.
One of the international cricket venue and national zoo are in its vicinity. Almost all types of
motorized and non-motorized vehicles pass through Begum Rokeya Sarani and Mirpur Road.

2.2.3 Community Perception Analysis

To collect community perceptions regarding the impact and significance of pollution and obtain
recommendations for mitigation, WKB Consortium organized nine Community meetings and
nine river talkies. Within this two years project, WKB Consortium organized this event in different
places in Dhaka city. The areas covered by this event were Bosila, Kamrangirchar, Nawabganj Park
(Lalbagh), Kayatpara Bazar (Balurpar, Khilgaon), City Daffodil School (Trimohoni, Khilgaon), Uttara
Govt Primary School (Moricharteck, Aminbazar), Trimohini Bazar (Trimohoni, Khilgaon) and Aminba-
zar Landing Station Ghat (Aminbazar).

2.2.4 Policy and Legislative Framework Analysis
The project conducted two separate studies on analysis of legislative landscape and analysis of court

orders through commissioning of consultants to integrate into this report. Executive summaries of
these report have been inserted in this SoDE report.
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2.3 Data Collection

Both primary and secondary data are collected for the study by deploying qualitative and quantita-
tive tools and techniques. Broadly, this study combines three significant data catchments sourc-
es: laboratory data, people's voice, and legal perspectives to connect the data for a meaningful
understanding for policymakers (figure 4). The water, air and noise data were obtained through
direct field sample collection. Analytical data were obtained from laboratory tests conducted by
Intertek (Annex-A) for water parameters and CAPS (Annex B) for air and noise parameters.

A
Methodology Flow Diagram
(Air Pollution)

Air Pollution Data

10 Locations of Dhaka City

PM,, PM, c, PM,

Continues monitoring in each
location for each parameter,
total 520 Nos sample

Data Analysis, interpolation
for each parameter

(MS Excel, IBM SPSS, ArcGlIS)
k.

Data Visualization

(Graph, Chart, Table, Map,
Infograph)

B
Methodology Flow Diagram
(Water Pollution)

Water Quality Data

Total 4 Locations;

3 from the Buriganga River and
1 from the Dhaleswari River

pH, TSS, COD, BOD, NH,, OG,
$%, C4H,0, Cd

Pre-monsoon, Monsoon,
Post-monsoon and Dry season
Total 108 samples

Exploratory Statistical Analysis
using MS Excel and SPSS

C
Methodology Flow
Diagram (Noise Level)

Noise Pollution Data

10 Locations of Dhaka City

Sound Level

Continues monitoring in each
location for each parameter,
total 520 Nos sample

Data Analysis, interpolation
for each parameter

(MS Excel, IBM SPSS, ArcGIS)

Water Quality Index deploying
CCME methods

Data Visualization

(Graph, Chart, Table, Map,
Infograph)

Figure 4. Methodology Flow Diagram of Air, Water & Noise
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Different approaches based on methods and objectives has been taken for the data collection of differ-
ent aspects of the study, which has been described below:

2.3.1 Water Quality Data

WKB consortium started water quality monitoring in the river Buriganga and Dhaleshwari (figure 5).
Water quality sample data were collected in eight rounds during 2021 and 2022. Following was the

schedule for water quality data collection (Table 1).

Figure 5: Water Quality Sample Collection at Sadarghat
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Table 1: Water Quality Data Collection Date

Seasons

Date

Sample Collection Points

Pre-Monsoon

27t May, 2021
28t May, 2021

Hemayetpur and Hazaribagh

Sadarghat and Shyampur

Monsoon

14t July, 2021
15t July, 2021

Hemayetpur and Hazaribagh

Sadarghat and Shyampur

Post-Monsoon

11% October, 2021
12 October, 2021

Hemayetpur and Hazaribagh

Sadarghat and Shyampur

Dry

12t January, 2022
13t January, 2022

Hemayetpur and Hazaribagh

Sadarghat and Shyampur

Pre-Monsoon

11t April, 2022
12t April, 2022

Hemayetpur and Hazaribagh

Sadarghat and Shyampur

Monsoon

18t July, 2022
19t July, 2022

Hemayetpur and Hazaribagh

Sadarghat and Shyampur

Post-Monsoon

8% November, 2022
9t November, 2022

Hemayetpur and Hazaribagh

Sadarghat and Shyampur

Dry

6t December, 2022
7t December, 2022

Hemayetpur and Hazaribagh

Sadarghat and Shyampur

2.3.2 Air Quality Data

The instrument used for this study was Aeroqual portable monitors, S500 (figure 6). The Series 500 air
quality sensor enables accurate real-time surveying of common outdoor air pollutants, all in an
ultra-portable hand-held monitor. Air quality professionals typically use the Series 500 for short term
air quality studies and carrying out checks on pollution “hot spots”. Data is stored on board the Series
500 with a max 8,188 records available. To download the data a USB cable is needed for connection to
PC. Software provided with the Series 500 takes the data on PC and presents it in a chart or table view.
Data can be downloaded and viewed in Excel. Other features on the Series 500 include monitor ID and
location ID. Monitor ID identifies the monitor uniquely and ensures that all data from it are tied to that
monitor. Location ID can be used to tag measurements to a specific location which is helpful when
sampling at a number of sites over the course of a day or week.
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Figure 6: Air Quality Monitoring Device

General Specification of Air Quality Monitor

Model: S500

Range: 0.000 to 1.000 mg /m3

Measurement Parameters: Particulate matter

Sensor Type: Laser particle counter

Min Detection Limit: 0.001 mg/ m3

Accuracy of Factory Calibration: + (0.002 mg/ m 3+15% of reading)
Resolution: 0.001 m3

Response Time: 5 Seconds

Temp: 0to 40°C

Relative Humidity: 0 to 90% non-condensing.
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2.3.3 Noise Level Data

This SD series sound level meter has triple range measurement and features user selectable
sampling rates from 1 to 3600 seconds (figure 7). A user can select a desired sampling rate and
quickly generate an Excel file with raw data using an SD card (up to 16 Gb), all without the use of
software. Optional accessories include a tripod and AC adapter for continuous long-term
monitoring and PC software that allows a user to tracking live measurements.
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Figure 7: Noise Level Meter

General Specifications Sound Level Meter

J Model: SL-4023SD

. Real time data recorder, save the data into the SD memory card and can be
download to the Excel, extra software is no need.

. Meet IEC61672 class 2

J Auto range: 30 to 130 dB.

o Manual range: 3 ranges 30 to 80 dB, 50 to 100 dB, 80 to 130 dB.

. A/C frequency weighting.

J Fast/slow time weighting,

. Peak hold, Data hold.

. Record (Max., Min.).

. RS232/USB computer interface.

. Optional wind shield ball, SB-01.

. Patent: Taiwan, China, Japan, Germany, USA pending.
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2.3.4 Civil Society and Community Perception Data

CS and Community Perception Data has been collected through conversation analysis and
dialogues in the form of river talkies and community meetings. The goal of gathering data for
conversation analysis is to document interactional activities as they take place in their natural
environments so that corporation may be built over time and analysed and reanalysed in light of
new and existing information.

2.3.5 Policy and Legislative Framework Data

Separate studies have been conducted through commissioning of two consultants to analyse
legislative landscape and implementation gap, and to analyse of court orders.

2.4 Data Analysis
The following section will describe different data analysis method of the study.

2.4.1 Water Quality Data

The exploratory statistical techniques were deployed to analyse the water parameters, and then
the water quality index was formulated using the CCME WQJ approach. CCME WQJ, which stands
for The Canadian Council of Ministers of the Environment Water Quality Index (CCME WQl), was
developed as an efficient way to summarise complex data. Published in 2001, it contains the
guideline for assessing the water quality of any area of the water resources. Since the water
guality index inception, numerous water quality index methods have been developed and
deployed to assess the water quality in different riverine environments.

These are:

l. Weighted arithmetic index method (Brown et al., 1972)

Il. The Canadian Council of Ministers of the Environment Water Quality Index (CCME WQl)
in 2001.

Il. National Sanitation Foundation Water Quality Index (NSF WQl)

IV. Nemerow's Pollution Index (NPI)

2.4.1.1 Conceptual Framework of CCME WQl

The CCME WQI methods offer multidimensional factors of seasonal and spatial variability of the
water quality. Thus, it is used to classify the water class and status of the river compared to other
methods. The CCME technique includes organic and inorganic water parameters to calculate the
water quality index (WQI) through spatial and temporal contexts. Therefore, like any other water
guality index method, the steps of CCME QWI transform the analytical water quality data shown
in figure-8 as a flow chart:
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Single value (ex: WQI=0-100)

Figure 8: Basic steps of CCME WQI Calculation

The following steps and procedures are required for obtaining the water quality index of any
study of the open water bodies. CCME WQI consists of three main elements (F1, F2 and F3):

a. F1 (Scope)

b. F2 (Frequency) and

c. F3 (Amplitude)

2.4.1.2 Formula and Step for calculating CCME WAQ:

STEP-1: Calculating the scope value (F1 value)
Fl = Number of Failed Variables

Total Number of Variables

x 100

STEP-2: Calculating the Frequency value (F2 value)
Number of Failed Test

Total Number of Test *

STEP-3: Calculating the Amplitude value (F3 value)
This step follows three sub steps:

STEP-3.1: When the test value must not exceed the objective:
Failed Test Value 1

excursion; = —
' Objective;
For the cases in which the test value must not fall below the objective:
) Objective;
excursion; =

Failed test value; -

STEP-3.2: Normalised sum excursion value (nse)
™, excursion;

nse =
Total number of tests

STEP-3.3: Amplitude value (F3 value) using normalized sum excursion value (nse)

nse
F3 =
0.01nse +0.01
Finally, the following formulation produces a value between 0 and 100 and gives a numerical
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value to the state of water quality.

VF12 + F22 + F32

1.732
Note that a zero (0) value signifies very poor water quality, whereas a value close to 100
signifies excellent. The assignment of CCME WQI values to different categories is a somewhat
subjective due to the variability of pollutants sources that demand expert judgment to meet
the public's expectations of better water quality.

CCME WQI =100 -

The water quality is ranked in the following five categories:

1) Excellent: (CCME WQI values 95-100)
2) Good: (CCME WQ] values 80-94)

3) Fair: (CCME WAQl values 60-79)

4) Marginal: (CCME WQI values 45-59)
5) Poor: (CCME WQI values 0-44)

Data were derived from field investigation and laboratory, computed in CCME WQls for the
four pre-monsoon and monsoon season sampling sites in Buriganga and Dhaleswari River. All
the data related to water parameters were analysed to find out the calculated value to
compare with the water quality index (WQI) to assess the river status precisely. The linear
statistical standardised techniques were applied to assess the air and noise quality of the
sampling sites.

2.4.2 Air Quality Data

Aeroqual monitors were placed tripod at ~1.5 m elevation above the ground. The monitors
were positioned horizontally. The monitoring location was nearest to road with no other
primary pollutant sources nearby. The Aeroqual monitors were programmed to record 1-min
average concentrations of particulate matter continuously. To turn the monitor on: press and
hold the power button until the screen activates. Prior to operation the sensor must be
warmed up to burn off any contaminants. When the monitor is first switched on it warm up for
3 minutes. At the same time surveyor set the location ID for each location. Monitors collect
and store air quality data automatically after warming up. The data downloading is very
simple, because the device can be connected to a PC directly with a USB cable: a PC software
is available to download/export the data, which can then be exported then to an Excel format.
A total of 8 hours of data has been collected daily for 4 hours at each survey site. Where Each
site 240-unit of air quality data captured. Year-round total target was to collect 520 nos. of data
over 10 locations. So finally, 1,24,800-unit data (One Lac Twenty-four Thousand Eight Hundred)
has been collected. Data Analysis has been done using MS Excel 2021, IBM SPSS v.26, interpo-
lation map has been producing by using ArcGIS v.10.7. Several graph and chart have been
producing for better understand of summarized data. To convert from PM,.5 concentration to
AQl this equation is used.
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= MM(C‘ Ciow) + Liow
Chigh = Ciow

Where,

I: the (Air Quality) index

C: the pollutant concentration

Ciow: the concentration breakpoint that is < C

Chigh: the concentration breakpoint thatis > C

liow: the index breakpoint corresponding to Ciow

Ihigh: the index breakpoint corresponding to Chigh

Ciow, Chigh, liow, Inigh are from the US EPA Pollutant Breakpoint

2.4.3 Noise Quality Data

The data record function records the max and min readings. Press the REC Button once to start
the Data Record function and a “REC” symbol will appear on the display. With the “REC” symbol
on the display:

1) Press the REC Button once, and “REC. MAX.” symbol along with the max value will appear
on the display. To delete the max value, press the Hold Button once and the display will
show a “REC.” symbol only and execute the memory function continuously.

2) Press the REC Button again, and a “REC. MIN.” symbol along with the min value will appear
on the display. To delete the min value, press the Hold Button once, and the display will
show a “REC.” symbol only and execute the memory function continuously.

3) To exit the memory record function, press the REC button for 2 seconds. The display will
revert to the current reading.

The data was collected above ~1.5 meter of the ground and the data was taken by standing on
the roadside. Any kind of noise barriers was avoided for measuring the actual sound level. Every
second data was taken for the sampling and total sampling time for each station. Recorded data
were stored in MicroSD card (memory card). A total of 8 hours of data has been collected daily
for 4 hours at each survey site. Where Each site 240-unit of air quality data captured.
Year-round total target was to collect 520 nos. of data over 10 locations. So finally,
37,44,000-unit data (Thirty-Seven Lac Forty-four Thousand) data has been collected. Data
Analysis has been done using MS Excel 2021, IBM SPSS v.26, interpolation map has been
producing by using ArcGIS v.10.7. Several graph and chart have been producing for better
understand of summarized data. The time-varying sound is usually described statistically,
either in terms of LAeq, the equivalent continuous sound pressure level for a given period,
or in terms of Ln, the sound pressure level which is exceeded for n % of the time. Both LAeq
and Ln are expressed in dB(A) unit. The data collected were calculated by using Equation for
LAeq.

i=n
Lpeq = 10 logz (10)47%0(t;)
i=t
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Data and Methods

n = the total number of samples taken

Li = the noise level in dB(A) of the it" sample

t; = fraction of total sample time.

Lmax, Lmin, L1o, Lso and Leo were also calculated. Lmax is the highest value measured by the sound
level meter over a given period (Lmax). Lmin is the lowest value measured by the sound level
meter over a given period (Lmin). L10 is the sound level at 10% of the measurement period and is
often used to give an indication of the upper limit of a range of sounds, such as that from road
traffic. The Lso is a statistical descriptor of the sound level exceeded for 50% of the time of the
measurement period (t). The value of Lgo is the noise level at 90% of the measurement period
and is often taken as "background" or "ambient" noise level. Lo, Lso and Lgp were calculated by
the following steps in Microsoft Office Excel Spreadsheet® 2021:

I.  Type [ = PERCENTILE (array,k) ]
II.  Select the array from noise data

lll.  Put k = 0.9 to calculate L10
k =0.5 for L50
k=0.1for L90

V. Enter

2.4.4 Civil Society and Community Perception Data

One such technique for analysing qualitative data is conversation analysis. Its fundamental goal
is to define and clarify how conversational contact maintains an interactional social order by
looking at the "technology of conversation" (Bloor and Wood, 2006). The conversation between
the CS and the community people in the meetings and river talkies has been recorded and then
analysed considering the research objective and project goal.

2.4.5 Policy and Legislative Data

Policy and Legislative Analysis follows Exploratory Literature Review method, which gives the
reader—or the intended audience—a foundation of the theory, as well as a review of published
works that are relevant to the researcher's inquiry and a more in-depth critique of that work.
Firstly, the names of policies and legal documents has been identified from the earlier literature
review section. Then another literature search has been conducted by those names. Finally,
those documents have been read thoroughly and analysed in a critical lens. Two separate
studies on legislative analysis and court orders were conducted to feed into the SoDE report.
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CHAPTER THREE: STATE OF WATER, AIR AND NOISE
QUALITY

Previous chapter (chapter 2) briefly described the use of data and methodology. This
chapter presents the results of the analysis of scientific data. This section details the water,
air and noise quality assessment based on the data acquired within the project period. The
water quality, air quality and noise quality of Dhaka city has been described in three
different sections.

3.1 State of Water Quality

The State of Environment's complete report includes the water quality assessment covering
four seasons: pre-monsoon, monsoon, post-monsoon and dry for 2021 and 2022 at four
sampling sites of the Buriganga and Dhaleswari River in the form of spatial and temporal
analysis. In the following flowchart (figure 9), an overall revision of the study of water
quality workflow has been presented.

Water Quality Data

Total 4 Locations;

O 3 from the Buriganga River and 1 from the
Dhaleswari River
pH, TSS, COD, BOD, NH;, OG, Sz O
, CeHO, Cd
Pre-monsoon, Monsoon,

@ Post-monsoon and Dry season

Total 288 samples

Exploratory Statistical Analysis using MS Excel |
and SPSS

Water Quality Index deploying CCME
methods

Figure 9: Workflow of water quality analysis
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In the following sub-sections, temporal and seasonal water quality variations have been
illustrated with necessary diagrams.

3.1.1 Spatial and Temporal Dynamics of the PH of 2021

If the pH level is seven in water, it is considered neutral. Higher than seven means the water is
acidic, and lower than seven is considered alkalic. Only Hazaribagh station showed the water
level as neutral almost all the year. However, in the Sadarghat station, the result is high, with
7.6 in the pre-monsoon, 7.4 in the monsoon, 7.3 in the post-monsoon period, 7.4 in the dry
season with an average of 7.43. The water of Shyampur showed some alkalic characteristics
in the monsoon and acidic characteristics in the pre-monsoon. The pH level of Shyampur in the
dry season is 5.6, which is the lowest and can be considered alkalic. All the stations can be con-
sidered an expected result because the global pH level is 6.5 to 7.5 (figure-10). Although stiffer
limitations are frequently set, higher pH tolerance is exhibited because carbon dioxide from
the environment or biological processes in healthy surface water systems tends to decrease
pH levels to neutral conditions. Sensitive fish and plant life are vulnerable to lose if the pH of
surface water fluctuates too far either way from the pH range of 6.5 - 7.5.
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Figure 10: The average variation of the pH at the study sites in 2021

3.1.2 Spatial and Temporal Dynamics of the TSS in 2021

TSS or total suspended solids refers to the particles of more than 2 microns contaminated in the
water — this could be sand, sediments and plankton, affecting water clarity. The standard
level of TSS is ten mg/L; however, the lesser the value, the more apparent it will be. All the
stations show very high TSS level, especially in the post-monsoon period. In the monsoon
period, Sadarghat only matched the standard and had the lowest value in the pre-monsoon.
Hazaribagh has the highest value in the pre-monsoon, Shyampur has the highest in the
monsoon, and Hemayetpur has the highest in post-monsoon. Hemayetpur has the highest
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average TSS value, whereas Shyampur and Hazaribagh also experience high TSS values.
Sadarghat has the lowest in both seasons, resulting in a low average value all along the year.
Hazaribagh showed a relatively high level of TSS in the dry period, Shyampur also showed a
relatively high TSS level in the dry seasons (figure-11).

Amount of TSS (Total Suspended Solids) in Selected
Locations of Buriganga River, Dhaka (mg/L) in 2021
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Figure 11: Amount of TSS (Total Suspended Solids) in Selected Locations of Buriganga River,
Dhaka (mg/L) in 2021

The quantity of insoluble matter in wastewater is described as the suspended solids component of
an effluent. When these insoluble materials are discharged from a site, they generate a range of
issues; they are made up of solids with two distinct features. When an affluent sample is agitated,
material in suspension is visible, but the material settles when the sample is permitted to stand.
Although most of these particles settle in 5 to 10 minutes, specific fine granules can take up to an
hour to settle. Fine leather particles, leftovers from various chemical discharges, and reagents from
various waste liquors make up these solids from all stages of leather production. During beam
house procedures, large volumes are produced. Even a thin layer of settled muck can form a
blanket that obliterates oxygen from the river or lakebed areas. Decomposition begins when plant
and marine life die. Semi-colloidal solids are very fine solids that will not settle out of an effluent
sample for all intents and purposes, even if permitted to stand for a long time. However, they can
be filtered out of solutions. They make up the suspended solids of an effluent that may be
measured analytically, together with the more easily settleable solids. The majority of these solids
are protein residues from beam house operations, primarily liming activities; however,
considerable numbers are also created due to poor uptake in vegetable tanning processes, with
poor uptake during retaining being another source. Semi-colloidal substances do not directly cause
sludge. They can be broken down for a long time by bacterial digestion, resulting in solids that will
finally settle.

3.1.3 Spatial and Temporal Dynamics of the Oxygen Level in 2021

Bacterial action breaks down several components in effluents into simpler components. Both the
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survival of these bacteria (aerobic bacteria) and the breakdown of the components require oxygen.
This breakdown might happen quickly or take a long period, depending on their composition. When
high-oxygen-demand effluent is discharged directly into surface water, the delicate equilibrium
that exists in the water is overburdened. When oxygen is depleted in the water, oxygen-dependent
plants, microorganisms, fish, and even the river or stream itself perish. As a result, an environment
occupied by non-oxygen dependent (anaerobic) bacteria emerges, resulting in hazardous water.

3.1.4 Chemical Oxygen Demands (COD) Levels

Chemical Oxygen Demand is the amount of dissolved oxygen present in water to oxidise a chemical,
organic materials like petroleum. High levels of wastewater COD indicate concentrations of
organics that can deplete dissolved oxygen in the water, leading to adverse environmental and
regulatory consequences. Oxygen demand is an essential measurement to help determine the
impact and ultimately limit the amount of organic pollution in water. With extensive industrial
activities, especially tannery, the Hemayetpur and Hazaribagh stations show a very high average
COD level, whereas Sadarghat shows a relatively low average COD level. Shyampur has a relatively
lower average COD compared to Hazaribagh and Hemayetpur but higher than Sadarghat.
Shyampur has high COD in the monsoon than Hazaribagh and Sadarghat (figure-12). However,
Hemayetpur has the highest monsoon and post-monsoon COD. In pre-monsoon, Hazaribagh has
the highest COD. Hazaribagh also shows a higher COD level in the dry season.

Amount of COD (Chemical Oxygen Demand) in Selected
Locations of Buriganga River, Dhaka (mg/L) in 2021
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Figure 12: Number of COD (Chemical Oxygen Demand) in Selected Locations of Buriganga
River, Dhaka (mg/L) in 2021

3.1.5 Biological Oxygen Demand (BOD) Levels

Biological Oxygen Demand, abbreviated as BOD, represented the oxygen consumption rate of
bacteria and other microorganisms. When sewage wastewater are discharged into the
environment, they can start pollution in organic content to receiving water. High organics can
deplete dissolved oxygen levels in the water, leading to adverse environmental and
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regulatory consequences. Every station has a very high level of BOD, with Hemayetpur as the
highest. Shyampur and Hazaribagh also has a very high BOD but less than Hemayetpur.
Sadarghat is the lowest. Every station faces the lowest BOD in pre-monsoon (figure-13).
Hemayetpur, Shyampur faces the highest in the post-monsoon and Hazaribagh in the
pre-monsoon. In dry season, Shyampur shows the highest BOD level with Hazaribagh in second.

Amount of BOD (Biological Oxygen Demand) in Selected
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Figure 13: Amount of BOD (Biological Oxygen Demand) in Selected Locations of Buriganga
River, Dhaka (mg/L) in 2021

3.1.6 Spatial and Temporal Dynamics of the Ammonia in 2021

Ammonia, a form of nitrogen that exists in the aquatic environment causing direct toxic effects on
aquatic life. Ammonia can enter the aquatic environment via straight means such as municipal
effluent discharges and the emission of nitrogenous wastes from animals, and indirect means such
as nitrogen fixation, air deposition, and runoff from agricultural lands. Hemayetpur has the highest
level of Ammonia, whereas Hazaribagh has the lowest Ammonia. Every station has relatively high
Ammonia in pre-monsoon. Hazaribagh has the highest ammonia contamination in the dry season.
In tannery effluent, nitrogen can be found in a variety of forms. These sources must sometimes be
distinguished. The chemical structure of several components in tannery effluent includes nitrogen.
Ammonia (from deliming materials) and nitrogen from proteinaceous materials (from
liming/unhairing procedures) are the most common compounds. These nitrogen sources provide
two distinct issues. Firstly, Plants require nitrogen to thrive, but the high levels released by
nitrogen-containing compounds encourage growth too much. Water-based plants and algae grow
at an excessive rate, clogging rivers and impairing flow (figure-14). An abnormally large number of
organic materials must be broken down as the plants die. Plants, fish, and aerobic microbes perish
when the load exceeds the river's natural supply of oxygen, and anaerobic conditions arise.
Secondly, Ammonia is the type of nitrogen generated during protein breakdown during the
deliming process. Bacteria can convert the latter into water and nitrogen gas, which is then released
into the atmosphere in multiple steps. Both of these breakdown products are non-toxic, although
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the process requires a lot of oxygen. Toxic anaerobic conditions can quickly occur if oxygen demand
exceeds the level supplied naturally by the water channel.

Amount of Ammonia (NH;) in Selected Locations of
Buriganga River, Dhaka (mg/L) in 2021
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Figure 14: Amount of Ammonia (NH3) in Selected Locations of Buriganga River, Dhaka
(mg/L) in 2021

3.1.7 Spatial and Temporal Dynamics of the Oil and Grease in 2021

Oil and grease (O&G) contamination are harmful to aquatic ecology, plants and mutagenic
and carcinogenic for the human being. O&G decreases the dissolved oxygen rate and
creates a different layer in the water, which interrupts the biological activities in the water. All
the stations have the highest level of oil and grease in post-monsoon. In pre-monsoon
Hazaribagh faces the highest level of oil and grease. Shyampur stands highest in the
monsoon period. Natural oils and grease are liberated from the skin structure during leather
production. When waste waters mix, some fatty compounds may be formed because of
inter-reaction if fat liquor depletion is low. Floating grease and fatty particles clump
together to form ‘mats,' which bind other materials, potentially posing a blocking problem,
particularly in effluent treatment systems (figure-15). Oxygen transport from the
atmosphere is inhibited when surface waters are contaminated with grease or thin coatings of
oil. Because of their biodegradability, when these fatty compounds emulgate, they create a
very high oxygen demand. The presence of oils and grease is detected by shaking an
appropriate solvent into a layer on top of the effluent sample and allowing the solvent to
separate into a layer on top of the effluent sample. This solvent dissolve fatty materials, and a
small amount can be taken off and dried. It is possible to weigh and determine the leftover
grease.
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Amount of Oil and Grease in Selected Locations of
Buriganga River, Dhaka (mg/L) in 2021
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Figure 15: Amount of Oil and Grease in Selected Locations of Buriganga River, Dhaka (mg/L)
in 2021

3.1.8 Spatial and Temporal Dynamics of the Sulphides in 2021

High Sulphate levels (>250 mg/L) may make the water taste bitter. High sulphate levels may also
disintegrate plumbing, particularly copper piping. In parts with high sulphate levels, plumbing
materials more resistant to weathering, such as plastic pipes, are usually used. In terms of
Sulphides, Shyampur has shown the highest level in monsoon, pre-monsoon and post-monsoon
(figure-16). Other stations show a moderately high sulphides level, with Hemayetpur in the
second highest, Hazaribagh in the third. Though Hemayetpur, Hazaribagh and Sadarghat show
an increased rate of Sulphides in pre-monsoon, Shyampur has a very high Sulphide’s level in the
monsoon period. People who are not used to with high sulphate can get diarrhoea and
dehydration from drinking the water. Wildlife is also sensitive to high levels of sulphate. Among
young animals, high levels may be related with severe, chronic diarrhoea and even death. The
use of sodium sulphide and sodium hydrosulphide, as well as the breakdown of hair in the
unhairing process, contribute to the sulphide level in tannery effluent. The sulphides cause a
slew of issues: Sulphides are mostly in solution in alkaline environments. When the pH of the
effluent falls below 9.5, hydrogen sulphide evolves from the effluent at a faster pace, the lower
the pH, the faster the evolution. A significant stench problem emerges, which smells like rotten
eggs. Even modest levels of exposure to the gas, which is similar in toxicity to hydrogen cyanide,
cause headaches and nausea, as well as possible eye damage. At greater concentrations,
mortality can occur quickly, and countless deaths have been linked to sulphide build-up in
sewage systems. The gas hydrogen sulphide is also rather soluble. Weak acids can develop and
cause corrosion when ingested. Metal roofing, girders, and building supports are all weakened
because of this. Metal fittings, structural reinforcements, and pipes can rust in sewers, causing
serious issues. Even modest quantities offer toxicological risks when dumped to surface water.
Certain bacteria in rivers may oxidise sulphides into non-toxic chemicals, but this increases
oxygen demand, which can kill aquatic life if it is too high.

29



Amount of Sulphides in Selected Locations of Buriganga
River, Dhaka (mg/L) in 2021
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Figure 16: The amount of Sulphides in Selected Locations of Buriganga River, Dhaka (mg/L)
in 2021

3.1.9 Spatial and Temporal Dynamics of the Phenols in 2021

Every station shows a very high result in Phenol, with Hemayetpur having the highest and
Hazaribagh having the lowest average. Three stations experience an increasing Phenol rate
in monsoon. However, only Sadarghat shows a high Phenol activity in pre-monsoon (figure-
17). Phenol, a waste product of industrial processes introduced into aquatic ecosystems,
adversely affects the indigenous biota, including algae, protozoa, invertebrates, and
vertebrates.

Amount of Phenol in Selected Locations of Buriganga River,
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Figure 17: Amount of Phenol in Selected Locations of Buriganga River, Dhaka (mg/L) in 2021
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3.1.10 Spatial and Temporal Dynamics of the Cadmium in 2021

Every station shows a minimal amount of Cadmium activity which is 0.001. This amount is
lower than the standard rate of Cadmium in Water (figure-18).
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Figure 18: Amount of Cadmium in Selected Locations of Buriganga River, Dhaka (mg/L) in
2021

3.1.11 Seasonal Comparative Analysis of Water Pollution of 2021
and 2022

Comparative analysis is the practise of comparing objects and identifying similarities and
differences between them. When a company wishes to evaluate a concept, problem,
theory, or topic, it may use a comparative analysis to gain a better understanding of the
situation and develop strategies to address it. In the following sections, the yearly
comparison between seasons has been illustrated with proper table and graphs.

3.1.12 Pre-Monsoon of 2021 and 2022

In the table 2, the levels of heavy metals in the last two year's pre-monsoon have been
illustrated, and detailed analytical texts with necessary graphs have been described in later
sections.
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Table 2: The Situation of Heavy metal Contamination in Pre-monsoon Season in the Last Two

Years
NTI OTI SS SDS
Average 7.6 6.975 7.425 7.1
Ph 2021 7.1 7 7.6 7.6
2022 7.9 7.4 7.3 8.3
Average 339.25 165.75 32 138.5
TSS 2021 74 116 26 108
2022 23 67 123 140
Average 947.25 267 39.5 273
CoD 2021 230 318 48 190
2022 70 99 56 331
Average 188.75 115.25 17.75 120.5
BOD 2021 54 102 25 87
2022 9 41 19 172
Average 13.6 6.15 3.125 6.95
NH3 2021 24 0.4 5.7 4.8
2022 17 24 17 19
Average 2.05 5 0.65 12.775
0&G 2021 1 6.8 0.5 2.6
2022 0 2.9 8.1 28
Average 0.665 0.66 0.1975 4.1025
S2 2021 0.6 0.7 0.6 0.7
2022 0.13 1.07 0.08 0.96
Average 0.41025 0.12225 0.1735 0.2585
CeHeO 2021 0.156 0.121 0.56 0.14
2022 0.094 0.126 0.068 0.1
Average 0.00075 0.00075 0.00075 0.00075
Cd 2021 0.001 0.001 0.001 0.001
2022 0 0 0 0

3.1.13 Level of pH

In pre-monsoon 2022, every point shows a higher value than the average 2021's result apart
from the Sadarghat point.
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Comparison of pH Test Results of 2021 and 2022 Pre
Monsoon
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Figure 19: Comparison of pH Test Results of 2021 and 2022 Pre-Monsoon

3.1.14 Level of Total Suspended Solids (TSS)

In Sadarghat, the level of TSS is higher in 2022 than the previous years of 2021, whereas the
other station remains low (figure-20). Nevertheless, every station is higher than the
standard level.
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Figure 20: Comparison of TSS Test Results of 2021 and 2022 Pre-Monsoon
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3.1.15 Level of COD

In Figure-21, only Shyampur shows a higher trend than the previous year, and other stations are lower
than the previous year but higher than the standard.
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Figure 21: Comparison of COD Test Results of 2021 and 2022 Pre-Monsoon

3.1.16 Level of BOD

Figure-22 shows that every station has a very high level of BOD, and only Shyampur shows the trend
of being higher than the previous year.
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Figure 22: Comparison of BOD Test Results of 2021 and 2022 Pre-Monsoon
34



3.1.17 Level of Ammonia

Figure-23 shows that Only in Hemayetpur, the ammonia level is low this year; all other stations
show very high levels of ammonia this year.
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Figure 23: Comparison of Ammonia Test Results of 2021 and 2022 Pre-Monsoon

3.1.18 Level of Oil and Grease

In figure-24 Shyampur shows a higher O&G level in 2022 than the previous year, whereas other
stations remain lower.
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Figure 24: Comparison of Oil & Grease Test Results of 2021 and 2022 Pre-Monsoon
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3.1.19 Level of Sulphides

Figure-25 shows the level of Sulphides is lower than the standard level in every station.
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Figure 25: Comparison of Sulphides Test Results of 2021 and 2022 Pre-Monsoon

3.1.20 Level of Phenol

Though every station shows a higher level of phenol contamination in Pre-monsoon, no station
exceeds the previous year's level in 2022 (figure 26).
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Figure 26: Comparison of Phenol Test Results of 2021 and 2022 Pre-Monsoon
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3.1.21 Level of Cadmium

Every station shows a minimal amount of Cadmium activity which is 0.001, in 2021; however, no station
shows any activity of cadmium this year's pre-monsoon (figure-27). This amount is lower than the
standard rate of Cadmium in Water.
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Figure 27: Comparison of Cadmium Test Results of 2021 and 2022 Pre-Monsoon

Data shows that heavy metal contamination is very high in the water of the Buriganga River, Dhaka.
Which is a clear sign of urban pollution, which should be reduced. Otherwise, the life below the water
and the human dependence on it will continue to face water-related problems such as waterborne

diseases.
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3.1.22 Monsoon of 2021 and 2022

Table 3: The situation of Heavymetal contamination in Monsoon season in the last two years

NTI oTI SS SDS
Average 7.6 6.975 7.425 7.1
Ph 2021 7 7 7.4 6.7
2022 7.1 7.1 7.1 7.1
Average 339.25 165.75 32 138.5
TSS 2021 48 21 9 57
2022 36 0 81 24
Average 947.25 267 39.5 273
CcoD 2021 337 182 22 227
2022 24 81 0 36
Average 188.75 115.25 17.75 120.5
BOD 2021 18 87 6 72
2022 3 7 2 9
Average 13.6 6.15 3.125 6.95
NHs 2021 16 0.5 3.2 4.2
2022 0 0 0.4 0.3
Average 2.05 5 0.65 12.775
0&G 2021 0.9 1.6 0.5 1.9
2022 0 0 0 0
Average 0.665 0.66 0.1975 4.1025
S2 2021 0.14 0.81 0.01 13.2
2022 0.09 0.06 0.1 0.07
Average 0.41025 0.12225 0.1735 0.2585
CsHsO 2021 0.68 0.172 0.068 0.435
2022 0.013 0.001 0.012 0.014
Average 0.00075 0.00075 0.00075 0.00075
Cd 2021 0.001 0.001 0.001 0.001
2022 0 0 0 0

In the monsoon season, most of the data showed a good result. Only Shyampur showed a slightly bad
result (figure 28). However, most of the parameters are below than the previous monsoon. Only pH
count of some stations showed slightly acidic result. Data has been shown in graphs below:
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Figure 28: Comparison of pH, TSS, BOD, COD, NH3, Oil and Grease, Phenol and cadmium for the
Monsoon season between the years 2021 and 2022
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3.1.23 Post-Monsoon of 2021 and 2022

Table 4: The situation of Heavy metal contamination in post-monsoon season in last two years

NTI OTI SS SDS
Average 7.6 6.975 7.425 7.1
Ph 2021 8.6 7 7.3 8.5
2022 7.1 7 7.1 7.2
Average 339.25 165.75 32 138.5
TSS 2021 1091 84 41 195
2022 133 55 28 54
Average 947.25 267 39.5 273
CoD 2021 2885 134 16 276
2022 205 0 50 50
Average 188.75 115.25 17.75 120.5
BOD 2021 616 76 2 106
2022 30 3 16 19
Average 13.6 6.15 3.125 6.95
NH3 2021 6.1 3.7 0.2 2.8
2022 4.2 1.35 1.2 4.1
Average 2.05 5 0.65 12.775
0&G 2021 6.3 8.5 0.5 5.6
2022 0 0 0 0
Average 0.665 0.66 0.1975 4.1025
S2 2021 1.67 0.08 0.05 1.8
2022 0.2 0.05 0.06 0.1
Average 0.41025 0.12225 0.1735 0.2585
CsHesO 2021 0.395 0.03 0.02 0.2
2022 0.592 0.008 0.006 0.018
Average 0.00075 0.00075 0.00075 0.00075
Cd 2021 0.001 0.001 0.001 0.001
2022 0 0 0 0

Following the previous trend, most of the station showed better result in the post monsoon of
2022 than the previous year with a higher value of every single parameter in Hemayetpur and
slightly higher in Shyampur point. In post-monsoon 2022, every station showed an acidic result,
whereas in the previous year, the results were slightly alkalic. In Sadarghat and
Hazaribagh, the level of TSS is higher than the post monsoon of previous years, whereas the
other station remains low. Nevertheless, every station is higher than the standard level. All
stations are lower than the previous year but higher than the standard in the post-monsoon in terms
of COD, Ammonia, Oil and Grease, and Phenol. Every station has a very high level of BOD, and only
Hemayetpur shows the trend of being higher than the previous year. No station crossed the standard
of sulphate and cadmium. In the following charts (figure-30) the differences have been illustrated.
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Figure 29: Comparison of pH, TSS, BOD, COD for the post-monsoon season between the years

2021 and 2022

3.1.24 Pre-Season of 2021 and 2022

Following the previous trend, most of the station showed better result in the post monsoon of 2022
than the previous year with a higher value of every single parameter in Hemayetpur and slightly higher
in Shyampur point (figure-30). In post-monsoon 2022, every point shows a higher value than 2021’s
dry season apart from the Hazaribagh. Only Shyampur showed slightly acidic results. In Sadarghat, the
level of TSS is higher than the previous years, whereas the other station remains low. Nevertheless,
every station is higher than the standard level.
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Figure 30: Comparison of pH, TSS, BOD, COD and phenol for the pre-monsoon season between
the years 2021 and 2022

All stations are lower than the previous year but higher than the standard in the dry season in terms
of COD, Ammonia, and Phenol. Every station has a very high level of BOD, and Sadarghat and
Hemayetpur shows the trend of being higher than the previous year. No station crossed the stan-
dard of sulphides and cadmium in dry seasons also.
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Table 5: The situation of Heavy metal contamination in dry seasons of the last two years

NTI OTI SS SDS
Average 7.6 6.975 7.425 7.1
Ph 2021 7 7 7.4 6.7
2022 7.1 7 7.1 7.2
Average 339.25 165.75 32 138.5
TSS 2021 48 21 9 57
2022 27 21 32 24
Average 947.25 267 39.5 273
COD 2021 337 182 22 227
2022 24 81 0 36
Average 188.75 115.25 17.75 120.5
BOD 2021 18 87 6 72
2022 30 3 16 19
Average 13.6 6.15 3.125 6.95
NH3 2021 16 0.5 3.2 4.2
2022 0 0 0.4 0.3
Average 2.05 5 0.65 12.775
0&G 2021 0.9 1.6 0.5 1.9
2022 0 0 0 0
Average 0.665 0.66 0.1975 4.1025
S2 2021 0.14 0.81 0.01 0.07
2022 0.07 0.06 0.1 0.07
Average 0.41025 0.12225 0.1735 0.2585
CsHesO 2021 0.68 0.172 0.068 0.435
2022 0.013 0.001 0.012 0.014
Average 0.00075 0.00075 0.00075 0.00075
Cd 2021 0.001 0.001 0.001 0.001
2022 0 0 0 0

3.1.25 Comparison of Findings with DoE Data

Department of Environment (DoE) under Ministry of Environment, Forest and Climate Change
is the authoritative body of the Peoples’ Republic of Bangladesh Government for
Environmental stewardship. They publish water quality report every year. However, the
parameters selected by the DoE and this study is not same, only pH, COD, BOD and SS is
common parameters between the studies (figure-31). In the following sections, level of pH,
COD, BOD and SS collected by the DoE in 2017 of Hazaribagh and Sadarghat has been
illustrated.
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Figure 31: Seasonal variations of pH, BOD, COD and suspended solids in 2021

The DoE Data also exceeds the standard. Winter shows the highest amount of pH, COD and
BOD, whereas the monsoon remains the lowest (figure-32) In our study, we also found the
same pattern of water quality increase or decrease. So, it can be said that, this study also
sings in the same tone. In the following graph, a trend of Suspended Solids has been shown
combining both study for Hazaribagh.
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Figure 32: Temporal dynamics suspended solids during 2013-2022
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3.1.26 Water Quality Assessment

CCME method has been deployed in order to find out the Water quality index (WQl) to assess the
water quality of the Buriganga and Dhaleswari rivers using the analytical data derived from
Intertek. The sites are located near the new tannery industry (NTI) at Hemayetpur in the
Dhaleswari River, Shyampur Dyeing Industry area (SDS), Sadarghat spot (SS) and Hazaribagh
(OTI) in the Buriganga. The water quality is rated as poor to marginal (CCME WQI values range
from 38.93 to 46.62) which indicates frequent and mostly threatened shows the details of
calculations regarding the WQIs for the four sites. Low values of the water quality index (WQl)
have been attributed to a high level of trace metals for all four sampling sites. This suggests that
there is a common factor is the abundant effluent flow to the river without any treatment,
which acts as a causative phenomenon in lowering water quality. The prospective use of WQls
to examine the impacts of abandoned industrial pollutants may have some aptitude to make
the water quality better, though furthermore sampling programs and additional multivariate
statistical approaches would be required with the CCME WQI method.
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Figure 33: CCME Water Quality Index of 2021

The WAQI results noticeably direct that the water must be treated to eliminate the physical dirt,
chemicals and metals to sustain the river ecosystem. In terms of aquatic life, fresh water is
favorable. In summary, the water quality of the Buriganga and Dhaleswari rivers ranges from
marginal to poor quality, which is frequently and almost always threatened or impaired. There is
a need to reduce both organic and inorganic substances in the water. This can be done through
proper implementation of ETP at the sources point of the effluent flow industries. An
effective measure also require for appropriate treatment of water for any use in industrial and
domestic purposes. This information may be worthwhile for advocacy planning and effective
legislative measures for controlling effluent contributing industries along the river
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bank. In figure 33 the result showed that only Sadarghat showed a marginal ranking in the water qual-
ity and all other stations showed poor quality of water. Although the overall water quality indexing
scenario improved in 2022, the result from Shyampur Dyeing Industry is lower than the previous
year’s total as well as the first half of 2021. Nevertheless, the other three stations ranked marginal in
2022 where the Hemayetpur New Tannery area showed the best result among the three (figure-34).
In 2021, the water quality of Sadarghat was better, whereas Hemayetpur ranked first in 2022, although
it is still in the marginal rank which is not drinkable or even usable. The result showed that only
Shyampur showed a poor ranking in water quality and all other stations showed marginal water

quality.
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Figure 34: CCME Water Quality Index of 2022

3.1.27 Water Quality Index of Pre-Monsoon and Monsoon

Two further CCME test has been done for the Pre Monsoon and Monsoon seasons of 2021 and 2022
for comparison. The test results are shown below:

3.1.28 Water Quality Index of Pre-Monsoon and Monsoon of 2021

In the first half of 2021, the water quality was better for the Hazaribagh area as it is showing a relative-
ly better result in the water quality indexing. Although, the water quality of Hemayetpur and
Shyampur also improved, but it remained in the poor category (figure-35).
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The water quality result of Sadarghat slightly changed but it did not change the position of the station
in the marginal category. The result showed that both Hazaribagh and Sadarghat showed a marginal
ranking in the water quality and all other stations showed poor quality in terms of water quality.
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Figure 35: CCME Water Quality Index of Pre-Monsoon and Monsoon season, 2021

3.1.29 Water Quality Index of Pre-Monsoon and Monsoon of 2022

Although the overall water quality indexing scenario improved in 2022, the result from Shyampur
Dyeing Industry is lower than the previous years total as well as the first half of 2021. Nevertheless,
the other three stations ranked marginal in 2022 where the Hemayetpur new tannery area showed the
best result among the three (figure-36). In 2021, the water quality of Sadarghat was better, whereas,
Hemayetpur ranked first in 2022, although it is still in the marginal rank which is not drinkable or even
usable. The result showed that three stations, Hemayetpur, Hazaribagh and Sadarghat showed a
marginal ranking in the water quality and only Shyampur showed poor quality in terms of water quali-

ty.
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Figure 36: CCME Water Quality Index of Pre-Monsoon and Monsoon season, 2022

In the following graph (figure-37), a comparative situation of the first half of 2022 and 2021 and total
2021’s scenario has been shown:
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Figure 37: Comparative scenarios of CCME Index of Water quality between pre-monsoon and
monsoon seasons of 2021 and 2022

Data shows that heavy metal contamination is very high in the water of the Buriganga river, Dhaka.
Most of the stations are ranked poor in the CCME water quality index. This is