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ABSTRACT
The Buriganga River is the life line of Dhaka city and flanked in its southern side. It provides important services to the residents, including water supply, navigation, recreation, sanitation and flood control. The vital river however has become extremely polluted and is close to biological death for several reasons.
The main objectives of the study are overview the water quality and sources of pollutants of Buriganga river and formulate some recommendation how save the Buriganga River. To complete the research work I choose secondary data analysis as the tools.

 The Buriganga River has dramatically been disrupted due to extreme reduction of its water flow and encroachment of the banks and rigorous pollution due to human waste, industrial garbage and solid waste dumping. Thus Buriganga poses serious environmental threats to the Dhaka city’s sustainable environment. The Buriganga River is now highly polluted and becoming more or less dead due to dumping clinical, industrial and household wastes, industrial effluents, and discharge of oil from river vehicles. The water quality of the Buriganga river drop his standard level due to tannery effluents, human waste, sediment, pathogens. Due to the severe pollution and loss of normal flow of water, the Buriganga River effects on the environment, social and economical impacts of the surrounding area. Unfortunately there is no strong monitoring to save Buriganga river. This report recommends promoting a sustainable environment in the Dhaka city area and healthier life for its inhabitants. It is essential to save the surrounding river system especially the Buriganga river. This report also recommends how civil society protecting the Buriganga river.
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ABBREVIATIONS
BAPA= Bangladesh Paribesh Andolon

BOD= Biochemical Oxygen Demand
BBS= Bangladesh Bureau of Statistics
BUET= Bangladesh University of Engineering Technology

BIWTA= Bangladesh Inland Water Transport Authority

BWDM= Bangladesh Water Development Board

COD= Chemical Oxygen Demand

DO= Dissolved Oxygen
DOE= Department of Environment

DCC= Dhaka city Corporation

DSMA= Dhaka Statistical Metropolitan Area

ETP= Effluent Treatment Plants

GIS= Geographical Information System

IFCDR= Institute of Flood Control and Drainage Research

ICDDRB= International Centre for Diarrhea Disease
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IWM= Institute of Water Modelling
IEDS= Institute of Environment and Development

Mg/L= Milligram/Liter
NGO= Non-Government Organization
pH= Potent of  Hydrogenion

RAJUK= Rajdhani Unnyan Kartipakkha

SS= Solid Substance

WASA= Water Supply and Sewerage Authority
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Chapter One: Introduction
1.1Introduction

The Buriganga River is the life line of Dhaka city and flanked in its southern side. It provides important services to the residents, including water supply, navigation, recreation, sanitation and flood control. The vital river however has become extremely polluted and is close to biological death for several reasons. The tremendous increase in population over the last three decades has created enormous environmental problems, including among others the disposal of solid waste, sewage and drainage problems. Furthermore, there are several industrial locations within Dhaka city which pose challenges for the environmentally sound management of industrial discharges. The water quality of the Buriganga River has been seriously affected by the dumping of municipal waste and toxic industrial discharges from industries on its banks, especially from the tanneries of the Hazaribagh(about 200 tannery). The Department of environment (DoE) identified 249 factories along the river Buriganga (Sankar, 2005). The problems are compounded by the development of residential areas along the river bank, increasing encroachment upon the land due to accretion on the river banks, depletion of fish resources and loss of aquatic life.

1.2 What is Pollutants?
 A substance or condition that contaminates air, water, or soil. Pollutants can be artificial substances, such as pesticides and PCBs, or naturally occurring substances, such as oil or carbon dioxide, that occur in harmful concentrations in a given environment. Heat transmitted to natural waterways through warm-water discharge from power plants and uncontained radioactivities from nuclear wastes are also considered pollutants.
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1.3 Water Quality
Water quality should be assessed based on the characteristics of the water relative to the beneficial uses of the water. Water quality is not, as frequently used, a list of chemical constituent concentrations. In order to reliably assess whether the concentration of a constituent impairs the water quality - beneficial uses of a water body, it is necessary to evaluate on a site-specific basis whether the constituent is present in toxic/available forms at a critical concentration for a sufficient duration to be significantly adverse to aquatic life that is important to the beneficial uses of the water body.
1.4 Rationality of the Study
Buriganga River is like lifeblood of the Dhaka city and its people. The Buriganga River is now highly polluted and becoming more or less dead due to dumping clinical, industrial and household wastes, industrial effluents, and discharge of oil from river vehicles. The main view of this study is how improve this situation. There were various studies about Buriganga River Pollution. But there has not fulfilled study yet. 
1.5 Objectives of the study
· To overview the water quality and sources of pollutants of buriganga river.

· To monitor the present initiatives of civil society for protecting the Buriganga river.

· Finally to formulate some recommendation for save the Buriganga river
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1.6 Methodology:

Identifying the major source of pollutants and water quality of Buriganga River an experimental works is quite impossible. So avoiding experimental works I choose “Secondary Data Collection” method as the tool. I have collected data from different working papers, books and documents.
1.7 Literature Review:
The Department of Environment (DOE) carried out water quality measurement during August, 1993 based on the cumulative data from1984 to 1992. After analyzing they found a definite deterioration in the water quality specially the three parameters namely Total Dissolved Solids (TDS), Dissolved Oxygen (DO) and Biochemical Oxygen Demand (BOD) and recommended a regular monitoring of the water quality of the Buriganga. 
Browder (1992) carried out a monitoring program in the Buriganga during 1991-1992 and he found that the Buriganga experienced a severe water quality problem during the dry season, when the DO was below the accepted minimum value of 4 mg/l from Hazaribag to Pagla. He revealed that the low DO levels and the high coli form levels (10,000 to 100,000 per 100ml) made the water of Buriganga River no longer suitable as raw water source for domestic use. 
Institute of Flood Control and Drainage Research (IFCDR) of Bangladesh University of Engineering and Technology (BUET) also has done a research work on this river and made a report in 1993 on “Management of Buriganga River Water Quality under Alternative Scenarios”. They introduced and verified a hydrodynamic model using MIKE 11 software for the Buriganga River system. 
In 1996, Surface Water Modeling centre (SWMC) has a calibrated Water Quality Model of the Buriganga-Lakhya River System. 
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Yousuf et al (2008) has carried out a research on the Ecological Health Risk of Buriganga River. The study indicated that the water contains high BOD, COD, OM, Phosphate and Ammonia etc. This report also revealed a huge environmental health risks and the possible ecological disruption. 
Bangladesh Water Development Board planned a project titled „Augmentation of Buriganga Flow by Restoring Silted Up links with Jamuna.‟ Institute of Water Modeling (IWM) has carried out a detailed research on the feasibility of that project. 
A Ph.D. thesis was carried out in Australian university by Alam in 2003 as research for cleaning up of the Buriganga River, integrating the environment into the decision making process.
1.8 Limitations of the Study

There were several limitations that appeared during the research work. There was no sufficient previous work related to the research issue. So lack of literature was one of the most major limitations. There was no sufficient data or information regarding water quality. The daily newspapers have played a great role to concern people for saving the rivers surrounding Dhaka city. They often published articles related to the issue. I had to depend on those articles and photographs.
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Chapter Two: Profile of the Study Area 
2.1 Location of the Study Area
The study area consists of the Dhaka city, Bangladesh (Map 2.1). It is located in the center of Bangladesh between latitude 23°68′ N - 23°90′ N and longitude 90°33′ E to 90°50′ E respectively.

[image: image1.emf]
Map 2.1 Dhaka City Corporation (DCC) area showing the Buriganga River (Source: Banglapedia, 2011).
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The Buriganga is a tributary of the Dhaleswari River that falls into the Meghna River. At the western side a small river Turag falls in to the Buriganga in the northern part of the Dhaka city area. The upstream of the Buriganga was formerly a branch of the Dhaleswari River and contributed substantially to the flow in the Buriganga which became silted up. The main sources of water of the Buriganga River come through the Turag River along with the local runoff (SWMC, 1996).
2.2 Area and Population of the Study Area
Dhaka, the capital of Bangladesh is one of the mega cities in the world. Over the past decade Dhaka has had the highest population growth rate of any major city in the world (Table 2.1). With more than 12 million inhabitants with an area of 1,353 km2 in the Dhaka Statistical Metropolitan Area (DSMA), it is now the 8th largest city of the world. By 2015, considering the current population growth trends, it will reach to be the world’s second largest with around 21 million people. In Dhaka City, the metropolitan area of Dhaka City Corporation (DCC) has one of the highest densities in the world, more than 20,000 people per square kilometer (BCAS, 2004). About 4.2 million people live in slum areas and are considered to inhabit the poor people below the poverty line. Most of the poor people have almost no access to pure water and adequate sanitation facilities.
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                           Table 2.1: The area and population of Dhaka city 1951-2001
	Year
	Area km
	Population
	Population per km

	1951
	84.45
	411279
	4813

	1961
	124.45
	718766
	5775.5

	1974
	335.79
	2068353
	6159.6

	1981
	509.62
	3440147
	6750.4

	1991
	1352.87
	6487459
	4795.3

	2001
	1530
	9912908
	6479


Source: BBS, 2001
2.3 Climate of the Study Area

Dhaka city consists of tropical wet and hot climate. It is affected by the monsoonal weather. The average temperature is 26.1°C where highest monthly high temperature is 34°C in the month of April and the lowest monthly low temperature in December month is about 14°C. The annual average rainfall is 1875 mm. 80% of it occurs between May and September (Table 2.2). The highest precipitation occurs in August (Majumdar, 1971; Wikipedia, 2009).

                                       Table 2.2: Average weather of Dhaka city
	Month
	Jan
	Feb
	mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	year

	Average high    c 
	25
	30
	34
	36
	35
	34
	33
	32
	31
	29
	32
	27
	31

	Average 

Low0c
	14
	20
	25
	28
	30
	29
	28
	27
	27
	25
	19
	16
	24


Source- weather.com
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2.4 The Buriganga River System

The average depth of the Buriganga River is 10 m and maximum depth is 28 m. Its average width and length is approximately 400 m and 17 km respectively (Table 2.3). The Turag River meets up with the Buriganga River at Kamrangirchar of Dhaka City. The Turag provides the main flow of the Buriganga (Map 2.2 and Map 2.3). At Munshiganj, it connects with the Dhaleshwari. The Buriganga head part is silted up at Chhaglakandi, only in flood time it opens and the lower part keep open all time. The downstream junction varies from time to time in response to the changes of the Dhaleshwari River. The downstream junction is now at about 3.22 km southwest of Fatullah (Sifatul, 2009).

                                     Table 2.3: Length of surrounding rivers in Dhaka city
	Name of Rivers
	Length(km)

	Balu
	13

	Buriganga
	17

	Dhaleswari
	58

	Sitalakhya
	23

	Tongi
	14

	Turag
	75


Source: Rehman; 1994; Alam, 2003.
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                                Table 2.4: Major khals(canals) in Dhaka city.
	Name of Canal
	Length(km)
	Catchment area(km)

	Dholai Khal
	4
	16.8

	Gerani Khal
	3.4
	6.7

	Segunbagicha Khal
	3.5
	8.3

	Begunbari Khal
	6.5
	37.7

	Total
	17.5
	69.5


Source: Talukder, 2006. 
· Degun-Ibrahimpur-Kallyanpur canal system which drains to Turag River 

· Dhanmondi-Paribagh-Gulshan-Banani-Mahakhali-Begunbari canal system which drains to Balu River 

· Segunbagicha-Gerani-Dholai canal system which drains to Balu and Buriganga River.
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[image: image2.emf]Map 2.2: The Buriganga River system (Source: Alam, 2003)
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[image: image3.emf]Map 2.3: Distribution of rivers and lakes of Dhaka city 2001(Source: BWDB, 2004)
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2.5 Economy of the Study Area

As a largely riverine country, the Buriganga River plays a great role in the economy to the Dhaka city. Buriganga River is like lifeblood of the Dhaka city and its people. It connected the Dhaka city with other parts of the country by its naval route. Two major bridges were constructed over the river. The first bridge named Bangladesh-China Friendship Bridge was built in 1989 and the second bridge was built in 2001 at Babubazar. Both bridges are playing a good role to connect the northern and southern part of the country through vehicles (Sifatul, 2009). Depending upon the river bank there are several important places where many bazaars (market place) became established, becoming important commercial areas for the local people. Most of the factories and industries in the vicinity directly or indirectly use the water from the Buriganga, playing a good role by producing many valuable products for exports and local demand. These include the garments industries, plastic industries, dyeing, plants saw mills, brick kilns, chemical industries, tanneries, aluminum factories, battery, cold storage, steel factories, pharmaceuticals industries etc. These industries are usually established on the bank of the river due to easy transportation and waste disposal. Irrigation of the surrounding area also depends on the river water. Thus this river has the great economic value by providing a significant source of water, navigation, irrigation, fisheries, recreation, domestic and industrial utilization.
2.6 Drainage Pattern of Study Area:
The city of Dhaka specially lies besides some Rivers. These are Bugiganga, Balu River, Turag River, Shitalakkha River and some khals. So the drainage system in this city is totally good. In the middle there are some khals and lakes which carry the water whole the year especially in the Rainy Season. But in the recent year the main cause of flooding of Dhaka city is enplaning drainage system.
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Chapter Three: History of the Buriganga River
3.1 Origin of the Buriganga River:
Buriganga River a tide-influenced river passing through west and south of Dhaka City. There is a traditional story behind naming it. In ancient times one course of the Ganges used to reach the Bay of Bengal through Dhaleshwari. This course gradually shifted and ultimately lost its link with the main Channel of the Ganges and was renamed as the Buriganga. The water levels during high and low tides in this river astonished the Mughals. 
The Buriganga originated from the Dhaleshwari near Kalatia. Its average width and depth are 400m and 10m respectively. This river is only 27 km long. The Turag has joined the Buriganga at Kamrangirchar of Dhaka City. In fact, the main flow of the Buriganga comes from the Turag. It meets with the Dhaleshwari at Munshiganj. The present head of the Buriganga near Chhaglakandi has silted up and opens only during floods, but the lower part is still open throughout the year. The downstream junction with the Dhaleshwari fluctuates from time to time according to changes in the position of the latter river; at present it lies about 3.22 km southwest of Fatullah. Its course by Dhaka is stable, fixed by the resistant Clays marking the southern edge of the Madhupur Tract.
The Buriganga is of great economic importance to Dhaka. It provides river connection by launch and country boats. Large steamers can no longer ascend the river in the dry season. In 1989, a bridge (the Bangladesh-China Friendship Bridge) was built over the river for vehicles and pedestrians. In 2001, a second bridge over the river was also built at Babubazar for vehicles and pedestrians. 

Water pollution in the River Buriganga is as its highest. The most significant source of pollution appears to be from tanneries in the Hazaribagh area. In the dry season, the dissolved oxygen level becomes very low or non-existent and the river becomes toxic.
                                                                                                                        Source: Banglapedia
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3.2 History of the Pollution:

According to the historian people, the Buriganga pollution is not a recent problem. It started from the Mughal period of 1600th century. At that time, the city sewage was used to be dumped into the Buriganga River. But at present due to increasing people and industrial development the dumping rate is much higher than that time which has made it highly contaminated.

Besides, the encroachment problem started after the independence of Bangladesh, which finally has made the river narrower. The famous Bangladeshi historian Professor Muntasir Mamoon, who has written many articles on Buriganga river and its connected canals since 1970s says in the newspaper of Daily Star, "The historical documents state that people used to get bad smell one and half kilometers away from Buriganga River even in the late 19th century. The then British administration showed concern about the river, since the water level used to decrease to an alarming level during the dry season. Renowned Scottish town planner Patrick Geddes made a master plan for Dhaka City including the Buriganga River in 1917. Then the administration also made some plans to save Buriganga from the grasp of ongoing pollution caused by domestic sewage. However, the pollution of the river was at the tolerable level till Pakistani period. Personally, I saw boat racing and boat hotels on Buriganga River even in the 1960s. But after Liberation, everything became Dhaka-centric. And because of encroachment, unplanned urbanization and establishment of polluting industries in the city, water pollution has taken such a devastating shape that the river, mother of the civilization, has been killed by the 'civilized' people" (Ershad, 2009).
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Chapter Four: Sources of the pollutants of the Buriganga River
4.1 Introduction:
The Buriganga River is now highly polluted and becoming dry due to dumping clinical, industrial and household wastes, industrial effluents, and discharge of oil from revering vehicles. At present the river is considered as dumping grounds of all types of waste. Besides, many dishonest people have built up their illegal structure by encroachment of the river land area. As a result the river has been narrowing by decreasing its normal flow of water level and finally going to a dead river. The water of the Buriganga is so highly polluted at present that even it is difficult to survive for aquatic life (IEDS, 2003).
4.2 Major pollutants of the Buriganga River:
4.2.1 Inorganic chemicals:

                                            Water soluble, acids, compounds of toxic metals such as lead, arsenic and selenium.  
Sources: Surface runoff, industrial effluents and household cleansers.
There are many industries, tanneries, garments and fertilizer factories situated in nearby Buriganga River from which several thousands of tons of chemical and solid wastes are dumped every day and make the water dirty and poisonous. According to the previous many studies it is estimated that about 900 cubic meter domestic and industrial untreated effluents are discharged into Buriganga River (Ershad, 2009). Unfortunately due to lack of proper laws most of the industries are ignoring treatment plants and do not have any. Though recently some industries have installed their treatment plant, they do not use them regularly due to treatment cost. Rather than, they like to discharge their untreated effluent directly in to the river through drainage system or direct dumping. Some of the industries which are situated in the bank area have direct connection with the river by underground pipe system to discharge their effluents. 
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According to the Daily Star article of Ershad (2009), about 7,000 units of different industries of textiles, pharmaceuticals, cement, rubber, chemicals, pulp, fertilizer, leather, food processing, metals, petroleum refining and paper boards are discharging about 1.3 million cubic meters of their untreated effluents in to the Buriganga river system violating the Environment Conservation Rule 1997.
Tannery industries are regarded as one of the major polluter of the Buriganga River. About 500 small and big tanneries discharge about 4.75 million liters of tannery wastes into the river. About 95% metric tons of hazardous solid wastes of different raw materials and byproducts wastes like shaving dusts, animal hair, fleshing, skins etc discharges directly in the river area (Ershad, 2009). 

According to the report of IEDS, 2003, about 12 sq.km area of Hazaribag area is dumping the waste in a way that an offensive odor of chemical toxics of hydrogen sulphide, ammonia, chlorine etc, which also pollutes the air. In lab test more than 300 different chemical compounds have been found in the 19 cubic liters of their discharge waters. In a survey of IEDS, 2003, it is reported that in the Hazaribag area, a big tannery produces about 2,500 gallons of liquid waste, which is discharged into the river water. It also pollutes the air of the area (IEDS, 2003).
4.2.2 Organic Chemicals:
                                           Oil, gasoline, plastics, pesticides, cleaning solvents, detergents.   
    Sources: Industrial effluents, household cleansers, surface runoff from farms & yards.
A lot of mechanized boats locally named as trawlers, ferry plying in the river to transport people and different products. Most of the time those mechanized vessels throw burnt oil and the used waste into the water. Their ignorance about the environment and its bad effect and the lack of implementation of the law of environment are the main causes behind this type of activities by those vessels.   

16

Authority’s non-activity or negligence and lack of strict laws and enforcement of laws of BIWTAs are mainly responsible to led them polluting the water. On the bank side shipyards throw their dust. Leak oils and paint materials are discharged into the river (Picture 4.1 and Picture 4.2). About 7.7 million liters liquid wastes is discharged with the Buriganga River (Ershad, 2009).
[image: image4.emf]Picture 4.1: Shipyards situated on the riverbank discharge burnt oil (Source: The Daily Star, 03.04.2009). 
[image: image5.emf]
Picture 4.2: Small dying unit (left) and the pitch black color of water (Right) (Source: The Daily Star, 03.04.2009).
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4.2.3 Oxygen Demanding Wastes:  
                                                         Organic waste such as animal manure   and plant debris that can be decomposed by aerobic bacteria.
 Sources: Sewage waste, Solid waste.
Solid waste: 

                     Several hundred tons of solid wastes are dumped in different places of the Buriganga River (Picture 4.3). The Kamrangir Char Bridge and the second bridge areas are mostly affected with dumping of tons of wastes from the densely situated industries of various types and populated areas. Closed to the two bridges, Jinjira, Shyampur, Babubazar, Postagola and Kaliganj built up areas have become mostly commercial areas. Many factories and industries are located here. From the small shipyards many plastic material like bottles, burnt oil, used batteries, containers are dumped in the river. 
[image: image6.emf]
Picture 4.3.Dumping of domestic and industrial solid waste (Source: The Daily Star, 03.04.2009).
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From the Solimullah medical college and hospital situated near the bank and from other private clinics, medical wastes are dumped into the river, which is the most dangerous pollutants and can cause serious epidemic spread to humans

According to the historian Muntasir Mamoon, Buriganga River has been affected by dumped waste not only in the recent time but also hundreds of years ago since the Mughal period. But in the 21th century with the modern technology and updated management the government organizations such as Department of Environment (DoE), Dhaka City Corporation (DCC), Water Supply and Sewerage Authority (WASA), Rajdhani Unnyan Kartripakkha (RAJUK), Bangladesh Water Development Board (BWDB) all are failed to prevent the industrial and domestic solid waste dumping in to the river and failed to implement any successful policy (Ershad, 2009). A huge quantity of polythene layer deposited in the river bed has found in several locations. The materials of different construction work or breaking structures also add hazardous materials in to the river.

Sewage waste:
                         A huge volume of untreated of sewage waste is linked with the Buriganga-Turag River system. According to several studies, about 80% of Dhaka city’s untreated sewage is discharged into the Buriganga through different drainage routes (Picture 4.4). Environmental department of Bangladesh (DoE) has conducted a survey in 2005 which shows that 82 percent of Dhaka city sewerage waste is dumped into this rivers water. At present there is only one sewage treatment plant in Bangladesh which is situated at Pagla, Dhaka, very close to the Buriganga River. The capacity of this treatment plant is 0.12 million cubic meters per day that represent only 10 % percent of the total sewage of the Dhaka city. Due to overload of sewage sometime the treatment plant fails to treat properly and its operation collapses. Besides from Gazipur and Munshiganj district many domestic untreated wastes including sewage are also discharged into Buriganga-Turag River system (Ershad, 2009). The average domestic solid waste production in Dhaka city is approximately 9,000 metric tons, from which 50 percent is dumped to the river (Iffat, 2008).
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[image: image7.emf]
Picture 4.4.Discharge of industrial liquid waste and sewerage drainage link (Source: The Daily Star, 03.04.2009).
4.2.4 Encroachment:
                            Encroachment is one of the main causes, which lets the river narrowing more than its normal wide. Encroachers grab the river land area by setting up their illegal houses, brickfields, Ghats, bazaars and factories.

     These illegal structures obstacle the normal flow of the river by reducing flow level hindered by filling up riverbank and make the river narrower (Ershad, 2009). 
[image: image8.jpg]



Picture 4.5: Encroachment narrows the Buriganga river (Source: Syed Mahmud- ul- Islam)
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4.2.5 Heat (Thermal pollution):
 Sources: Water cooling of electric power plants and some types of industrial plants.
Thermal industries use huge amount of cold water to cool their engines from overheating. This   hot water is thrown to the nearby water bodies and caused depletion of DO.      
4.2.6 Pathogens:
                           Bacteria, viruses, protozoa and parasitic worms.
      Sources: Human & animal wastes.
4.2.7 Sediment: 
                          Soil, Silt

Sources:  Land erosion
4.2.8 Other Sources: 

· Floating restaurants at Shadarghat  
· Fruit and vegetables storage at Shambazar 
·  Internal drainage system and canal linked up with the river  
· Riverside slums which have hanging latrines  
· Shipyard industries of Keraniganj  
· Saw mills located at bank area of Jinjira, Keraniganj
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[image: image9.emf]
Picture 4.6: Non-biodegradable materials and sewage were being dumped in the Buriganga at Keraniganj just across the river from Ahsan Manzil during the cleaning up river project. (Source: The Daily Star, 06.01.1010).
[image: image10.emf]
Picture 4.7: On the bank of the Buriganga at Keraniganj a man was dyeing cloths manually and watching the BIWTA drive to remove the garbage from the river (Source: The Daily Star, 07.01.2010).
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Chapter Five: Water Quality of Buriganga River

5.1 Introduction

Water is essential for all forms of life. Bangladesh is the second largest fresh water country of the world. There are many rivers in Bangladesh such as Padma, Meghana, Jamuna,  Burganga etc. Among them Buriganga is economically important because Dhaka is situated on its bank.  In recent years Buriganga turns into a toxic dump. For this reason water quality of Buriganga River is very low. Discharge of industrial waste and sewage into Buriganga River makes its serious degree of pollution.
5.2 Measuring Parameter
The water qualities of Buriganga River measures different parameters like- DO, BOD, COD, pH, Heavy metal etc.
5.2.1 DO (Dissolved Oxygen):

DO is an important water quality parameter for most chemical and biological processes in the water column and is essential for fish and aquatic life.
 In the year 2000, DO at Hazaribagh and Chadnighat was 4.3 and 5.1 respectively. In 2005, DO at Hazaribagh and Chadnighat was 3.2 and 5 respectively. In 2010, it was 2.2 and 2.9 respectively (Table 5.1).
According to the study it can be easily said that the value of DO for Hazaribagh and Chadnighat are below the DOE standard level (5 mg/L and above for sustaining aquatic life and 6 mg/L and above for using the river water as the source for drinking water supply).
23

This DO depletion in the river Buriganga has occurred probably due to the release of easily oxidized industrial and municipal organic wastes. In this situation, without stopping further discharge of the oxygen demanding wastes, it will be impossible to recover the river water from its dying stage.
Table 5.1: Dissolved Oxygen (mg/L) at the Buriganga River

	Sample Location
	                                                 Year

	
	           2000
	            2005
	              2010

	     Hazaribagh
	            4.3
	             3.2
	                2.2

	      Chadnighat
	            5.1
	              5
	                2.9


Source: DOE, 2000; D. A Begum and K. M Ahmmed.Tanvir, 2005; Md. Ashiqur Rahman and Dhia Al Bakri, 2010.
Fig5.1: Dissolved Oxygen (mg/L) at the Buriganga River
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Source: DOE, 2000; D. A Begum and K. M Ahmmed.Tanvir, 2005; Md. Ashiqur Rahman and Dhia Al Bakri, 2010.
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5.2.2 BOD (Biochemical Oxygen Demand):

The BOD is a measure of the amount of oxygen that bacteria will consume in five days at 20 c while decomposing organic matter under aerobic conditions.

In the year 2000, BOD at Hazaribagh and Chadnighat was 24 and 9 respectively. In 2005, BOD at Hazaribagh and Chadnighat was 85 and 27 respectively. In 2010, it was 96 and 33 respectively (Table 5.2).

According to the study it can be easily said that the value of BOD for Hazaribagh and Chadnighat are higher the DOE standard level (5 mg/L and above for sustaining aquatic life and 6 mg/L and above for using the river water as the source for drinking water supply).

The sampling station Hazaribagh is worst affected probably because of the discharge from the Hazaribagh and Rayerbazar tannery industries and nearby sewage discharges.
The higher level of BOD in the river Buriganga also indicates the presence of exercise amount of bacteria in the water which consume the oxygen’s levels in the water.

Table 5.2: BOD (mg/L) at the Buriganga River

	Sample Location
	                                                 Year

	
	            2000
	             2005
	              2010

	    Hazaribagh
	             24
	              85
	                96

	    Chadnighat
	              9
	              27
	                33


Source: DOE, 2000; D. A Begum and K. M Ahmmed.Tanvir, 2005; Md. Ashiqur Rahman and Dhia Al Bakri, 2010.
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Fig 5.2: BOD (mg/L) at the Buriganga River
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 Source: DOE, 2000; D. A Begum and K. M Ahmmed.Tanvir, 2005; Md. Ashiqur Rahman and Dhia Al Bakri, 2010.
5.2.3 COD (Chemical Oxygen Demand):
The COD is another important parameter for river water quality assessment. This measures the total quantity of oxygen required to oxidize all organic material into carbon dioxide and water. 
In the year 2000, COD at Hazaribagh and Chadnighat was 36 and 8 respectively. In 2005, COD at Hazaribagh and Chadnighat was 150 and 56 respectively. In 2010, it was 58 and 35 respectively (Table 5.3).

According to the study it can be easily said that the value of COD for Hazaribagh and Chadnighat are higher the DOE standard level (2 mg/L).
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Table 5.3: COD (mg/L) at the Buriganga River

	Sample Location
	                                                 Year

	
	           2000
	            2005
	              2010

	Hazaribagh
	             36
	            150
	               58

	Chadnighat
	              8
	             56
	               35


Source: DOE, 2000; D. A Begum and K. M Ahmmed.Tanvir, 2005; Md. Ashiqur Rahman and Dhia Al Bakri, 2010.
Fig 5.3: COD (mg/L) at the Buriganga River
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Source: DOE, 2000; D. A Begum and K. M Ahmmed.Tanvir, 2005; Md. Ashiqur Rahman and Dhia Al Bakri, 2010.
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5.2.4 pH:
The acidic or alkaline condition of the water is expressed by pH and the DOE standard of this parameter is 6.5 to 8.5.
In the year 2000, pH at Hazaribagh and Chadnighat was 7.35 and 7.15 respectively. In 2005, pH at Hazaribagh and Chadnighat was 7.78 and 7.56 respectively. In 2010, it was 7.5 and 7.4 respectively (Table5.4).
Table 5.4:  pH at the Buriganga River
	Sample Location
	                                                 Year

	
	            2000
	            2005
	              2010

	Hazaribagh
	             7.35
	            7.78
	                7.5

	Chadnighat
	             7.15
	            7.56
	                7.4


Source: Source: DOE, 2000; D. A Begum and K. M Ahmmed.Tanvir, 2005; Md. Ashiqur Rahman and Dhia Al Bakri, 2010.
Fig 5.4: pH at the Buriganga River
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Source: Source: DOE, 2000; D. A Begum and K. M Ahmmed.Tanvir, 2005; Md. Ashiqur Rahman and Dhia Al Bakri, 2010
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5.2.5 Heavy Metals Concentration
The total metal concentrations for each sampling site found in sediments in this study are shown in Table II. Metal contents were ranging over following intervals: Pb: 60.3-105.6 mg/kg; Cd: 0.41.6 mg/kg; Cr: 52.8-139.6 mg/kg; Cu: 70- 346 mg/kg; Zn: 245-984.9 mg/kg dry weights. Mean concentration of the metals were: Pb: 79.4 mg/kg; Cd: 0.82mg/kg; Cr: 101.2 mg/kg; Cu: 184.52 mg/kg; Zn: 502.26 mg/kg dry weights, allowing to arrange the metals from higher to lower mean content in this area as: Zn > Cu > Cr>Pb > Cd.
                  Table 5.5: Heavy metals Concentration at the Buriganga River
	Sample Station
	                 Concentration of heavy metal(mg/kg)

	
	Pb
	Cd
	Cr
	Cu
	Zn

	Hazaraibagh
	80.6
	1.2
	125.8
	313.4
	675.8

	Badamtoli Ghat
	105.6
	1.6
	139.6
	346
	984.9

	Standard Deviation
	16.9
	0.55
	42.2
	133.8
	320.3


Source: P. K. Saha and M.D. Hossain, 2011.
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Chapter Six: Impacts of pollution of the Buriganga River
6.1. Environmental Impacts

Due to pollution and dying of the river the environment already are at risk. The impact is very harmful to sustain. The water quality reaches the poorest condition. Not only its own water quality, but also it is affecting the quality of ground water in the surrounding area recharging by the natural infiltration process. Thus the total ecological balance losses its natural condition. The users of the water are in great threat including human being to microscopic flora and fauna.

6.2. Social Impacts
The livelihood of the people working and living in the bank area are obstructed by the polluted poisonous water of the Buriganga. Mostly low income group people and slum dwellers live there and poor labor works in different nearby industries. They suffer various health risk as well as waterborne diseases, which affects directly to their social system.

6.2.1. Lack of Access Water 

The residents of the surrounding area suffer a lot with the polluted water of the Buriganga River. The ground water level declines drastically in the area of Jhaochar, Waaspur, Soalmachi, Jinjira, Kamrangir Char and Modderchar area during the dry season (Morshed, 2009). The hand tube-well does not work perfectly in that time due to the lower level of underground water. The people then become helpless as they cannot get water from the underground source as well as cannot use the highly polluted Buriganga River. They suffer lack of access to pure water. Dhaka WASA does not supply water to most of those areas. 
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6.2.2. Health Risk and Diseases 
Everyday many people travel across the river for their job or daily work. Residents face threats of severe health hazards. The participants of my survey and other people complained about the skin diseases and irritation of eyes. As the water has become poisonous and polluted, the users of it are also in health risk. Though fishes are almost unavailable, very few cat fishes species like Magur are still available which consume dirty thing to live. Eating such fishes or direct water use are the main reasons which cause diseases like diarrhea, stomachache, dysentery, typhoid and jaundice. Waterborne diseases are spreading day by day in the Dhaka city especially among the adjacent areas inhabitants. Sometimes it reaches an epidemic, which results in financial losses of the people due to treatment. The report of ICDDR (International Centre for Diarrheal Disease Research, Bangladesh) 2006 describes that about more than 10,000 children die every year in Dhaka city due to waterborne diseases (Iffat, 2008). Chemical pollutants also cause toxicity consuming by direct use or indirectly by food and affect the children diseases, dental carries, cardiovascular diseases, gastrointestinal diseases etc. 

The bad odor of the polluted river water especially close to Hazaribag Tanneries area spread the foul odor in such way that without handkerchiefs using on nose it becomes unbearable. Even in Sadarghat area has also bad odor which affects the water travelers. The people of Hazaribag area are suffered by loss of smell sensitivity, dermatitis, nasal ulcer, discoloration of teeth etc due o chromium toxicity.
6.3. Economical Impacts
The economical impacts caused by the narrowed down river based transportation and the labor employment effect consequently the national economy. 
6.3.1. Impact on Navigation 
As a riverine country, Bangladesh inland navigation constitutes a great source of economic asset. The people also get the cheapest transportation by waterway. Unfortunately due to dying or narrowing of the river, deposition of highly sedimentation and siltation, deposited polythene layers the navigation route is about to disrupt.
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For this reason many workers or labors are losing their job as the navigation transport shut down their usual service. 
The prices of products which are transported by waterway are compelled to increase upwards due to use of highway transportation. 
6.3.2. Impact on Agriculture 
Bangladesh is an agricultural land. Agricultural field need irrigation water which supports the food production. As using groundwater for irrigation system is expensive, most farmers use the water of nearby river or canals. In the Buriganga River farmers are also affected due to the lower flow of water, especially in the dry season. Besides, the soil properties are losing their fertilities for using Buriganga contaminated water. It effects directly the food production which relates with the national economy as well as food security. At presents farmers of these areas withdraw groundwater. This is expensive and need fuel to drive the deep tube well pump. 
6.3.3. Impact on Fisheries 
The main food of Bangladeshi people is rice and fish. Fishes provide about 75% animal protein in the diet. Many people live on the fishing profession. The Fishery sector contributes 4% to the GDP by using 9% water of the country. In 1990s, the total numbers of fish species were estimated of 260 kinds. In 1987, the freshwater fisheries production was 135,442 metric tons and in 1997, it had increased to 387,223 metric tons. These contribute 8% to our national income. Thus fisheries are strongly linked with the economic development of Bangladesh (Ayreen, 2009). Unfortunately Buriganga River is suffering of lack of fishes. Due to lower flow and pollution and chemical toxicity most of the fish species have disappeared. It is difficult to survive for the fisheries in the poor water quality, especially when the dissolved oxygen rate is low. Loss of fisheries also affects the people, who are dependent on it to bear livelihood. 
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6.3.4. Mitigation Cost 
Mitigation cost is mostly involved with the future expenditure of the government to buy the necessary equipments for dredging system, water treatment cost, cleaning up polythene layer in the river bed etc. It also includes new investment programs.
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Chapter Seven: Major Findings
· Buriganga river highly polluted by industrial waste and effluents, human waste and sewage.
· Buriganga river bed is filled with sediment specially polythene layer and silt.
· No water is found actually pure.
· Polluted water harm to human and aquatic plants and animals.
· Unconsciousness people are also responsible for water pollution of Buriganga.
· Several local political person encroachments the river bank and built up illegal structure and construction.
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Chapter Eight: Present initiatives of Civil Society
8.1 Introduction
In present time Government Organizations, Non- Government Organizations and Media to play a vital role save Buriganga River.
8.2. Government Initiatives 
In 1997, the Government of Bangladesh under the Department of the Environment formed a committee to promote “Save Buriganga” program. But it was just forming a committee, which did not implement any special activities. In 2002, the Government formed another committee named Taskforce which consists of 11 members of different profession including four ministers. The Taskforce was quite active compared to the previous committee and formulated 17 different recommendations to save the river (Mir, 2005) of which the following five are most important: 

· Necessary steps to prevent encroachment on the river 

· Destroy all illegal construction work on the river bank 

· Water quality maintenance 

· To increase the river flow by regular dredging 

· A circular water way around the Dhaka city for better navigation. 

In 2003 the Taskforce decided to demarcate the river bank by implementing the above recommendations. Unfortunately most of the recommendations are still not carried through.
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 The Government gave the power to two different organizations BIWTA and BWDB to implement the action plan and to restore the regular flow of the river to improve the navigation. In response of the action plan under the BIWTA authority, 576 illegal structures were destroyed out of 
identified 648 structures since March, 2004 (Mir, 2005). After that these two organizations have 
operated several times to dismantle many illegal structures on the river bank area, but a few days 
later of the operation all the encroacher again established their illegal constructions in a temporary way, which virtually turned this operation into a “see-saw” game (Rahman, 2006). 
The Government has decided to move the Hazaribag Tannery industry out of the city area and to prevent further pollution to ensure all the necessary precautionary steps. All those industries established nearby the river were asked to introduce ETP (Effluent Treatment Plants) by 31 October, 2007. Unfortunately very few of them installed ETP. Some already had installed ETPs, but they are not utilizing them properly as it is costly. They just installed them for showing the authority. 

Recently The Buriganga River issue became political crucial due to media activities and some non government organizations regular activities to save this river. On 10 June, 2009 the Prime Minister declared to take necessary steps to protect all the rivers and to make a sustainable environment. She formed a committee with her leadership to make a regulation plan for all the rivers for a sustainable environment and to protect environmental hazards. She also prioritized to dredge all the rivers to ensure the normal flow and remove the sedimentation.

8.3. Non-Government Activities 
A non-government organization named Bangladesh Paribesh Andolon (BAPA) has been playing a main role to save the Buriganga River arranging many campaigns for a long time. It is also trying to bring awareness to the people using different media. In its campaign the main issues are 
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to save the river by demolition of the illegal construction or structures nearby the bank, 
beautification of the banks, removal of wastes from the river bed, dredging the river bed regularly for uninterrupted flow of the river, applying the rules and implementing regulations to stop dumping the industrial wastes and finally to make a circular water way for transportation. BAPA has recently recommended taking necessary steps immediately against the responsible industries. It also gives pressure continuously on the Governmental Authority to implement an effective action plan and policy to protect the river (Iffat, 2008). 
Though BAPA is a voluntary organization, its activities are important as it links with the civil society of different levels. Its mentionable activities are:
· July, 2000, a meeting with civil society organizations 

· August, 2000, arranged a boat race on the Buriganga River with the campaign to save Buriganga ( Picture. 8) 

· May, 2009, organized a human chain on the bank of the river (Picture. 9) 

· Several times road rallies 

· Arranged several seminars and symposium. 
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[image: image15.emf]
Picture 8.1: A boat procession on 5th August, 2000 by the Save Dhaka Save Buriganga movement (Source: The Daily star, 06.08.2000).
[image: image16.emf]
Picture 8.2: BAPA organized a human chain on the bank of the river (Source: The New Nation, 31.05.2009).
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8.4. Media Activities 
The media comprises the printed media and the electronic media. Both media are active in the Buriganga case to save the river. Daily newspapers are playing a great role to bring awareness among the people. They publish many times problematic issues related to the Buriganga River. In this research work, these newspaper articles have been an important contribution to get comprehensive information and data and for the public review. Among these newspapers the Daily Star, the Daily Ittefaq and the Daily Prothom-alo are most important to mention. They provide many magnificent and scientific written articles regarding the River basin management. Besides, one private television channel named „Channel I‟ is contributing the lead role to bring awareness about the pollution of the river as well as encroachment of the river. The Daily Star and the Channel I recently have taken an initiative program together “Save Buriganga Save Dhaka.”
8.5. Cleaning Up of the Buriganga River 
Recently the Government has taken a decision to clean up the Buriganga River. In a meeting at Shipping Ministry at 8th December, 2009 the Government formed taskforce has decided that the authorities would launch a program on 6 January , 2010 to remove the layers of polythene from the bed of the Buriganga river manually to free the river from the imperishable pollutants. It is necessary to maintain navigability and normal flow of the river. Dhaka WASA will have the responsibility to take measure to prevent hospital waste dumping from the Mitford Hospital and wastes from other sources. In the same meeting the Government decided that it would later commission excavators and other heavy equipments to cleaning up waste from the river and would also demolish concrete structures within the river area (The Daily Star, 9.12.2009).
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Chapter Nine: Recommendation
9.1 Introduction
As Dhaka firstly started to build up near the bank of the Buriganga, still the river has the great impact and importance on the inhabitants of the Dhaka city. To promote sustainability in the environment of the Dhaka city for its inhabitants it is essential to concentrate on the surrounding river system of the Dhaka, especially the Buriganga. To ensure a sustainable environment and to save the river in short and long-term river saving programs need to be started.
9.2 Government Initiatives
                                                  The government should be take the following steps-
· New waste and sewage water treatment plants with modern techniques should be installed in new location in the Dhaka city.

· All the industries especially Hazaribagh tanneries should be shifted into specific industrial location.

· Government should force all the industries to installed and use ETPs (Effluent Treatment Plant).

· No further new industries should be allowed to establish within 500 meters from the bank of the Buriganga river.

· Government should dredge the Buriganga to maintain the normal water flow

· Government should clean up the river bed including the polythene layer to save the Buriganga river and reduce the poor quality of the water.

· Government needs forming a monitoring committee to supervise water quality.
41

· Riverbank line should be marked and protected from encroachment.

· The government should take strong steps to implement the existing laws and prevent further pollution in the new area.
9.3Non-Government Organizations:
· They should arrange campaign and human chain to make the people aware of the pollution of the Buriganga river.
· They should give  pressure on the government for the followings thing-

1. Demolation of the illegal construction or structures nearby the bank.

2. Removal of wastes from the river bed.

3. Dredging the river bed regularly for normal flow of the river.

4. Applying the rules and implementing regulations to stop dumping the industrial waste.

5. Taking necessary steps immediately against the responsible industries.

6. Making a circular water way for transportation.

7. Beautification of the bank. 
· NGO should give pressure continuously on the government to implement and effective action plan and policy to protect the river.
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9.4 Media activities
 The media (printed and electronic media) can play a vital role to save the Buriganga river.They should do the following things to create awareness among the people and draw the attention of the government to save the Buriganga river-
· Special programmee should be telecast on TV and the Radio.

· Special public should be published in the newspaper.
9.5 BIWTA
     BIWTA is an organization who controls the inland water transportation of the Bangladesh. 
     So   they also play a vital role to save Buriganga- 
· They should make the passengers aware of the fact that they will not throw waste materials into the Buriganga river.

· They should fine the launch and shipyard owners who violate the rules and regulations imposed on them to protect the Buriganga by the Governmwnt. 
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                                             Conclusion
Buriganga River has enormous significance to the residents of Dhaka City, including water supply, navigation, recreation and flood control. The incredible increase of population over the last few decades has created great environmental problems with a mounting disposal of solid waste, sewage and drainage problems. The water quality of the Buriganga River have been dramatically disrupted due to extreme reduction of its flow and grabbing of the banks and rigorous pollution due to organic chemicals, inorganic chemicals, oxygen demanding waste,heat(thermal pollution), sediment pathogens etc. Thus Buriganga poses serious environmental threats to the Dhaka city’s sustainable environment. 
The Buriganga River is now highly polluted. At present the river is considered as dumping grounds of all types of waste including clinical, industrial and household wastes, industrial effluents, and discharge of oil from river vehicles. Besides many dishonest people has built up their illegal structure by encroachment of the river land area. As a result the river has been narrowing by decreasing its normal flow of water level and finally become a dead river. 
Due to the severe pollutants and loss of normal flow water of the Buriganga River environment, social and economical impacts have become serious. These constitute great natural resources threats and health hazard risks for the inhabitants of the nearby area. Bangladesh Government is also facing lower income growth, which delays an advance in its economical growth. 
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It is a matter of hope that some non Government organizations like BAPA have taken many effective activities in recent time to create awareness among the people to save the Buriganga River. These activities compelled related Government authorities to react. Nowadays, the Bangladesh Government is eager to solve the Buriganga problem and has promised to dredge the whole river to remove polythene layer as well as deposited sediments. But in most of the cases Bangladesh Government just makes policies, but it never has implemented those.
So government should take stick rules and regulation and implementation existing laws to save the Buriganga river.
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