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Abstract— The aim of this project is to find the Biological 

Oxygen Demand (BOD) of the wastewater generated from 

the tanneries of Hazaribagh and the mixture of tannery’s 

wastewater with Buriganga river water. Hazaribagh is a 

principal area of Dhaka Metro bounded by Buriganga River 

on the west and Bangladesh's largest leather processing zone 

is situated here. Hazaribagh area, widely known for its 

tannery industry, has been listed among the highest 10 

polluted places on earth. The tanneries use backdated 

processing methods and dump toxic wastes including the 

cancer-causing toxin hexavalent chromium, into Dhaka’s 

mainstream Buriganga. The settlements of tannery workers 

have developed around the contaminated streams, ponds and 

canals. Workers and residents of Hazaribagh also face a 

number of less severe but common health problems of skin 

and respiratory diseases every day as well as acid burns, 

rashes, dizziness and nausea. Informal leather recyclers who 

burn scraps of leather to produce a number of consumer 

products also heavily pollute the air. Tanneries discharge the 

effluents and wastes into the river system causing an 

outsized area of acid sludge alongside the flood protection 

embankment and therefore the liquid wastes are dumped in 

the river through flood control regulator-cum-sluice. During 

dry season dissolved oxygen in the river water is nil because 

of heavy pollution and no fish or other aquatic animals can 

live in this condition. Many experimental results showed 

that tannery wastewater has a very high concentration of 

organic matter, solids, sulphates, sulphide and chromium in 

tannery effluent. 

Keywords: Biological Oxygen Demand (BOD), Tannery 

Effluent, Wastewater, Pollution, Disease 

I. INTRODUCTION 

Generally wastewater is generated from household wastes, 

human and animal wastes, industrial wastes etc., which 

possesses certain physical, chemical and biological 

properties, counting on water usage and discharge 

characteristics of a community.  In this study the analysis of 

the wastewater of tanneries from Hazaribagh, Dhaka area 

and the mixture of tannery’s wastewater with the Buriganga 

river water has done. Hazaribagh area is undeliberated area 

where leather processing industries have begun to develop 

from 1950s. Since 1950s those industries are growing fast 

and their untreated toxic effluent discharge, it's a measurable 

impact on the living environment of this area. According to 

government figures 21,000 cum of untreated waste is 

dumped by tanneries into the Buriganga river every day. An 

excess of chemicals in the water and soil is taking their toll 

on the health of roughly 180,000 people now crammed into 

the area, many of whom attest to a rise in painful skin rashes 

and respiratory problems. A detailed level policy frame 

work and planning implication is important for ensuring 

livable environment. 

II. OBJECTIVE OF THE STUDY 

 Analysis of the wastewater of tanneries and the mixture 

of tanneries wastewater and Buriganga river water. 

 To determine the Biological Oxygen Demand (BOD) in 

the wastewater. 

 To determine the relation between Hazaribagh tannery 

industries and Buriganga river pollution. 

III. METHODOLOGY 

We have selected four tanneries among lots of tanneries in 

Hazaribagh according to our suitable location near 

Buriganga river where the tannery waste water mixed with 

river water. The tanneries that is selected are named as 

follows: 

 Superior tanneries. 

 Arafat tanneries. 

 East Asia tanneries. 

 Paramount tanneries. 

All of them is located at Sher-e-bangla road, 

Hazaribagh tannery area, Dhaka-1209, Bangladesh.  

A. Collection of Sample 

The water sample is collected from a specific point where 

the waste water come from the tannery and fall in the drain. 

The sample is collected very sincerely, exactly when it was 

falling into nearby drain. 

 
Fig. 1: Collection point of sample 

As four tanneries and four locations of Buriganga 

river is selected, eight water sample was taken in eight 

different bottles. The BOD test is done for sixteen times as 

we tested two times for every samples. We collect the water 

sample from the four tanneries and the four locations of 

Buriganga on eight different days, as the criteria of the test 

is the water sample should be collected on the experiment 

day. 
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B. BOD Test 

The full form of BOD is ‘Biological Oxygen Demand’ 

which indicates the amount of dissolved oxygen needed for 

breaking down organic material by aerobic biological 

organisms present in a given water sample at a certain 

temperature over a specific time period. Usually, the value 

of BOD is expressed in milligrams of oxygen consumed per 

liter of the sample during 5 days of incubation at 20 °C. In 

the presence of free oxygen, aerobic bacteria use the organic 

matter found in wastewater as ‘food’. The BOD test is an 

estimate of the ‘food’ available within the sample. The more 

‘food’ present in the taste, the more ‘Dissolved Oxygen 

(DO)’ will be required. The BOD test measures the strength 

of the wastewater by measuring the quantity of 

oxygen employed by the bacteria as they stabilize the 

organic matter under controlled conditions of time and 

temperature. The BOD test is employed to determine waste 

loads to treatment plants, determine plant efficiency (in 

terms of BOD removal) and control plant processes. It is 

also used to determine the effects of discharges on receiving 

waters. A major disadvantage of the BOD test is 

the amount of time (5 days) required to get the results. 

C. Procedure of the BOD Experiment  

1) Test reagents: 

 Distilled water,  

 Calcium chloride solution (CaCl2),  

 Sodium hydroxide (NaOH),  

 AgNO3 solution,  

 Potassium dichromate, K2CrO4 solution,  

 Potassium hydroxide, KOH (2 ml),   

 Phenolphthalein indicator solution. 

2) Equipments: 

 BOD meter with probe for measurement of dissolved 

oxygen in BOD bottles,  

 BOD bottles,  

 Incubator, capable of maintaining 20 +/- 1°C, 

 150 mL graduated cylinders,  

 50 mL graduated cylinders,  

 Measuring pipettes (wide-mouth), 

 Beaker, 

 Dilution water bottle of suitable volume for the number 

of tests to be performed, 

 Magnetic stirrer and stirring bars, 

 Cotton balls. 

D. Procedure:  

Pour 50 mL of sample into a 150 mL beaker. Use only 

high-grade distilled or deionized water. The BOD test was 

performed on the untreated sample. 5 drops of K2CrO4 was 

added with the sample. Then after a few minutes, a bit of 

yellow color was found. Then of 0.0141M was added into 

the solution for titration. After a few minutes, a simple 

radish brown color was found. By this, the part of the 

chloride test was done. 

Then again with 50 ml of sample was taken. 10 

drops of phenolphthalein was added with it. After a few 

times, NaOH was added to the solution. By this, the carbon 

dioxide part of the test was done. 

Completely filled two BOD bottles with dilution water. Into 

additional BOD bottles, partially filled with dilution water, 

carefully measure out the proper volume of the sample. Add 

dilution water until the bottles are completely filled. A 

sample is pipetted into a BOD bottle containing aerated 

dilution water. KOH (2 ml) was added to it. Cotton balls 

were used for proper measurement. Then the bottle is 

incubated in the dark for five days at 20°C. A common 

problem encountered in BOD testing results from residues 

building up in the BOD and dilution water bottles. To 

prevent this, all glassware should be acid cleaned on a 

regular basis. 

IV. DATA CALCULATION AND ANALYSIS 

A. General 

In this chapter the analysis result of BOD test of tannery 

water sample and mixed water sample of tannery and 

Buriganga river. All the results are also provided with 

necessary data tables, figures and comparison graphs. The 

main objectives of these study is to find the actual situation 

of tannery waste water. For these purpose experiments were 

done by two different types of water sample. 

B. BOD Analysis of Tannery Effluent 

1) Trial 01: 

Fig. 2: Values of BOD in wastewater of four tanneries. 

(Bar diagram) 

After analyzing from the graph of the BOD values of trial 

01, it can be said that the wastewater from Paramount 

tanneries is more polluted as well as the pollutant substances 

and harmful ingredients are found in this wastewater much 

higher than other tanneries. The BOD contains in other three 

tanneries that are quite similar. The BOD contains in the 

wastewater of Superior tanneries are lowest. 
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2) Trial 02:  

Fig. 3: Values of BOD in wastewater of four tanneries. 

(Bar diagram) 

The result of BOD test is found similar in another BOD test 

of the wastewater from the same four tanneries. The 

wastewater was collected in different day, so the sample was 

different. But it gives almost similar data. Here the 

Paramount tanneries contain highest BOD value as the trial 

01 and there is also similarity between the other three 

tanneries wastewater. 

C. BOD Analysis of the Mixture of Tannery Effluent and 

Buriganga River Water: 

1) Trial 01: 

 
Fig. 4: BOD values of the mixture of tannery effluent and 

Buriganga river water of four locations. (Bar diagram) 

By analyzing the BOD values of mixed wastewater and river 

water from four specific location of Buriganga, it’s found 

that there is a similarity between them. The BOD values are 

quite closer to another values. In location 4 the most BOD is 

found as the water of this location was most polluted as 

well. 

2) Trial 02: 

Fig. 5: BOD values of the mixture of tannery effluent and 

Buriganga river water of four locations. (Bar diagram) 

In another day wastewater sample was collected from the 

same four locations. Though the samples were different but 

they gave almost same result. Hence the BOD value of 

wastewater of location 4 is also the highest. And there is 

also a similarity between the BOD values of four location. 

Here the location 3 gives the lowest BOD value. 

D. Comparison among the BOD Concentrations of Four 

Tannery Effluent: 

By comparing the BOD values of the two test, a suitable 

similarity among the BOD values of four tanneries is found. 

Paramount tanneries has the highest BOD value as it’s 

wastewater was much polluted than others. And Superior 

tanneries has the lowest BOD values. 

E. Comparison between the BOD Concentrations of Mixed 

Effluent of Tannery and Buriganga River: 

By comparing the BOD values of the two test of that 

mixture from four specific locations in different days, it’s 

found that there is a well similarity among the BOD values. 

Location 4 contains the highest BOD value. In trial 01, 

‘location 1’ has the lowest BOD value, but in test 2, 

‘location 3’ has the lowest BOD value. But it’s almost same.  

V. RESULT AND DISCUSSION 

The in total summarization of the experiment to determine 

the BOD value of our collected samples is given below in 

table 1 and table 2 accordingly.  

Tannery name Sample 1 Sample 2 

Superior tanneries 150 mg/O2/I 144 mg/O2/I 

Arafat tanneries 270 mg/O2/I 279 mg/O2/I 

East asia tanneries 277.5 mg/O2/I 282 mg/O2/I 

Paramount tanneries 945 mg/O2/I 933 mg/O2/I 

Table 1: The BOD concentrations of tannery effluent 

Table 1 demonstrate that paramount tanneries has 

the highest BOD value and superior tanneries has the lowest 

among all the four tanneries. Which indicate that Paramount 

tanneries contains more dangerous effluent and has the 

devastating impact on environment than others.  
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Location Sample 1 Sample 2 

Location 1 183 mg/O2/I 198 mg/O2/I 

Location 2 222 mg/O2/I 219 mg/O2/I 

Location 3 201 mg/O2/I 186 mg/O2/I 

Location 4 232.5 mg/O2/I 237 mg/O2/I 

Table 2: The BOD concentrations of mixed effluent of 

Buriganga River and tannery 

Table 2 demonstrate that location 4 has high BOD 

value among all other four locations. But from table 1 and 

table 2 we can say that the water from all the locations of 

Buriganga river has almost less BOD values than the waste 

water direct from tanneries.  

VI. RELATION BETWEEN HAZARIBAGH TANNERY INDUSTRY 

DEVELOPMENT AND BURIGANGA RIVER   POLLUTION IN 

BANGLADESH 

The Buriganga River in Bangladesh is subject to severe 

pollution and thought of one among the worst polluted 

rivers within the world as Hazaribagh is found very on the 

brink of the bank of Buriganga. Hazaribagh tannery city was 

established in 1940-50s on just 62 acres of land. 90% of 

Bangladesh’s 270 registered tanneries are located in 

Hazaribagh. The tanneries generate 7.7 million liters of 

liquid waste and 88 million plenty of solid waste a day. 

Liquid waste is responsible for the high Biochemical 

Oxygen Demand (BOD) and low Dissolved Oxygen (DO) 

values in Buriganga water. Hazaribagh tanneries discharging 

their solid wastes and liquid effluent containing putrid rotten 

flesh, fat, blood and skin, toxic chemicals, dissolved lime, 

chromium sulfate and alkali, hydrogen sulfide, sulfuric acid, 

bleach, dyes, oil, acid , heavy metals, suspended solids, 

organic matters, etc., in most cases drain on to the river 

Buriganga with none treatment. The tanneries collectively 

dump 22,000 liters of toxic industrial waste including 

cancer-causing chromium into Buriganga a day. Along with 

the increase in the export of the leather sector, the water 

quality of Buriganga decreased drastically. 

VII. CONCLUSION 

After careful interpretation & critical examination of the 

results, it can be concluded that the high inorganic, organic 

& toxic substances present in the tannery waste require 

extensive treatment before final disposal into natural water 

course. Only Activated Sludge Process (ASP) is not 

satisfactory for tannery wastewater treatment, 

physicochemical treatment is also necessary. The magnitude 

of water pollution from tannery waste has already taken 

considerable dimension to threaten public health and the 

environment. This situation creates the growing necessity to 

study the pollution problems and to find out an appropriate 

method for the prevention of such pollution. The leather 

industry is one among the export oriented industries of 

Bangladesh, which is gaining both economic and industrial 

importance now a days. It is therefore an important for the 

country to take care of a sustained growth of export to 

accelerate the pace of development and alleviation of 

poverty. But while Bangladesh boosts its export, new 

challenges involving health and safety, environmental and 

social issues are increasingly linked to trade and market 

access. As a developing country, the prevailing rules of 

proper industrial waste treatment have always been ignored 

by the owners of the industries. Besides, many small 

industries haven't any legal permission. Immediate attention 

should tend to mapped out illegal establishment and 

stop further increase of such industries. To save the 

environment as well as to save the leather industry it is high 

time to think about the technological measures to combat 

environmental challenges from leather processing activities. 
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