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ABSTRACT 
In Kanpur (India)  a large number of  leather units are located at Jajmau area, right on the bank 
of river Ganga. These units, which use many toxic chemicals, are the single largest contributor to 
the pollution of the surface as well as ground water of Jajmau area in Kanpur. The concentration 
of heavy and transition metals in the wastewater is extremely high. The pH was 8.4 having 
conductivity is 16141 moles/cm. The level of alkalinity, BOD, COD, TS, TSS, magnesium, 
phosphate, nitrate, fluoride, phenol, oil and grease were above the permissible limits. The heavy 
metals such as Cr, As, Co, Fe, Cu, Mn, Zn, Pb, Cd and Ni were present in significant quantities. 
Sediment samples were collected from 03 sites from different location of  river Jajmau area of 
Kanpur and analysed for selected metals  and found that the  heavy metal levels in sediment 
collected from down stream Jajmau area were higher than up stream area Ganga at which means 
disposal of effluents to water bodies has potential to contaminate  water body. 
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INTRODUCTION 
The tannery industry mushrooming in North 
India has converted the Ganga river into a 
dumping ground. The tanning industry 
discharges different types of waste into the 
environment, primarily in the form of liquid 
effluents containing organic matters, chromium, 
sulphide ammonium and other salts. As per an 
estimate, about 80-90% of the tanneries use 
chromium as a tanning agent. Of this, the hides 
take up only 50-70%, while the rest is discharged 
as effluent. Pollution becomes acute when 
tanneries are concentrated in clusters in small 
area like Kanpur, India.1The tanning industry is 
known to be very polluting especially through 
effluents high in organic and inorganic dissolved 
and suspended solids content accompanied by 
propensities for high oxygen demand and 
containing potentially toxic metal salt residues. 
Disagreeable odour emanating from the 
decomposition of protein solid waste, presence   
of    hydrogen   sulphide,   ammonia and volatile   

organic compounds are normally associated with 
tanning activities. A significant part of the 
chemical used in the leather processing is not 
actually absorbed in the process but is discharged 
into the environment.2 Tannery industry contains 
several organic and inorganic chemicals, which 
are toxic metals and they cause soil and ground 
water pollution. These chemicals cause adverse 
effects on plant growth and the health of animals 
and people living in that area. Industrial wastes 
containing high concentration of microbial 
nutrients would obviously promote an after-
growth of significantly high coliform types and 
other microbial forms. Organic pollution is 
always evident and the pollution is made worse 
by land-based sources such as the occasional 
discharge of raw sewage through storm water 
outlets, and industrial effluents from refineries, 
oil terminals, and petrochemical plants. Waste 
effluents rich indecomposable organic matter, is 
the primary cause of organic pollution.3 The 
levels of trace metals are usually high in rivers 
than  in  oceans  because metals from point and  *Author for correspondence 
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non-point sources are discharged into the 
rivers.4 Changes in concentration of metals in 
rivers are easily detected because of their rapid 
rate of transport. The tannery effluents contain 
chiefly chromium salts, copper, magnesium, 
iron, cadmium and arsenic salts when it 
discharged into the rivers it greatly affects the 
aquatic ecosystem. 
All metals are most soluble and bio-available 
at low pH and therefore, toxicity problems are 
likely to be more severe in acid environments.5 
Accumulation of heavy metals over prolonged 
time becomes hazardous to animals and human 
health after entering in their body systems 
through food chain. Heavy metal pollution of 
agricultural soils is one of the most severe 
ecological problems faced worldwide.6 
The distribution of plankter in the tannery 
effluents are reduced due to the presence of 
copper, chromium and some other heavy metals. 
A trace amount of chromium is necessary for all 
the organism as it is needed for the proper 
utilization of iron and its conversion into 
haemoglobin excessive discharge of chromium 
into the aquatic environment can have an adverse 
effect both on animals and man who eat these 
animals as food. In animals, it reduces fertility  

AIMS AND OBJECTIVES 
The present work deals with the characterisation 
of Tannery effluent’s and  heavy metal 
concentrations in ganga river sediments Kanpur  
city of India, having long term discharge  of 
treated and untreated  effulent and sewage water 
in river. 

MATERIAL AND METHODS 
Sampling station 
The tannery effluent was collected from 
Common Effluent Treatment Plant (CETP), 
Jajmau Kanpur, U.P. (India) in sterile glass 
bottles, was transported on ice to the laboratory 
and processed within 6h of collection. The 
effluent was analysed for different physico-
chemical properties viz. pH, temperature, BOD, 
COD, sulphate, phosphate and presence of 
different heavy metals. The concentration of each 
of the component was determined as per the 
procedure outlined in APHA. 
Sediments of river Ganga water   
Trace metals in the sediment were determined by 
digesting 1 g sediment sample with concentrated 
HNO3, made up to 50 ml volume and analysed 
by the atomic absorption spectrometer (Table 1). 

Table 1 : Sampling sites of river Ganga sediments 

Site-W1 (Jajmau) Up side bridze Kanpur unnao  
Site-W2 (Jajmau)  Sidhnath temple 
Site-W3 (Jajmau) 1 Km down side from Sidhnath Ganga  

RESULTS AND DISCUSSION 
Tannery effluents characterisation 
Tannery effluent is always characterized by its 
strong colour (reddish dull brown), high BOD, 
high pH, and high dissolved solids. The other 
major chemical constituents of the waste from 
the tanning industry are sulphide and chromium. 
These chemicals mixed with water are 
discharged from the tanneries and pollute the 
ground water permanently and make it unfit for 
drinking, irrigation and general consumption. 
Therefore there lies an urgent need to determine 
the pollution levels in the effluent from these 
industries.7 
The physico-chemical characteristics of the 
treated tannery effluent from CETP are shown in 
Table 2. The results of this study shows that the  

wastewater of tannery process is one of the most 
important sources of environmental pollutants.8-9 

Sediment analysis 
The quality of water and sediment in the river 
system is seriously affected by pollutants which 
enter through drains that bring domestic as well 
as industrial effluents. These industrial and 
domestic waste waters, besides other pollutants 
also contain high concentration of heavy metals. 
Because of adsorption, hydrolysis   and   coprec-
ipitation  only a small portion of free metal ions 
stay dissolved in water and a large quantity of 
them get deposited in the sediment.1 Sediments 
samples was collected from 03 sites from 
different location of ganga river Jajmau area of 
Kanpur and analysed for selected metals  their 
concentration are given in Table 3 to Table 5.  
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Table 2 : Physico-chemical analysis of treated tannery effluent 

Parameter Result Parameter Results 
pH 8.4 Phenol (mg/l) 8.66 
Conductivity (moles/cm) 16141 Oil and Grease 15.33 
Alkalinity 874 As  (mg/l) 0.11 
Total Solid (TS; mg/l) 5786 Pb  (mg/l) 0.06 
Total Dissolved Solid (TDS; mg/l) 5557 Cd  (mg/l) 0.77 
Total Soluble Solid (TSS; mg/l) 295 Zn  (mg/l) 0.98 
DO (mg/l) 2.9 Pb  (mg/l) 0.04 
BOD (mg/l) 294 Ni (mg/l) 0.68 
COD (mg/l) 926 Cu (mg/l) 0.38 
Chloride (mg/l) 763 Cr (mg/l) 5.56 
Mg (mg/l) 241 Co (mg/l) 0.05 
Phosphate (mg/l) 4.8 Fe (mg/l) 3.19 
Nitrate (mg/l) 13   
Fluoride (mg/l) 4.63   

Table 3 : River Ganga sediment analysis for site 1 

S/N Parameter 
Site - 1 

Up stream 
Summer Winter Monsoon 

1 Cu (Mg/Kg) 42 40 38 
2 Cr  (Mg/Kg) 120 115 110 
3 Zn(Mg/Kg) 72 65 68 
4 Ni (Mg/Kg) 42 44 45 
5 Cd(Mg/Kg) 5 4 4 
6 Co(Mg/Kg) 22 20 16 
7 Pb(Mg/Kg) 8 6 5 
8 Fe(Mg/Kg) 5800 5200 4800 
9 Hg(Mg/Kg) 1.1 1 2 
10 As(Mg/Kg) 0.3 0.3 0.5 

Table 4 : River Ganga sediment analysis for site 2 

S/N Parameter 
Site - 2 

Middle stream 
Summer Winter Monsoon 

1 Cu (Mg/Kg) 55 52 48 
2 Cr  (Mg/Kg) 155 140 136 
3 Zn(Mg/Kg) 78 72 76 
4 Ni (Mg/Kg) 62 66 60 
5 Cd(Mg/Kg) 9 6 8 
6 Co(Mg/Kg) 28 22 18 
7 Pb(Mg/Kg) 9 8 8 
8 Fe(Mg/Kg) 6500 6400 6600 
9 Hg(Mg/Kg) 2.1 2 1 
10 As(Mg/Kg) 0.45 0.43 0.46 

 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development             Vol. 8 No. 1, July-September 2013 

59 
 

Table 5 : River Ganga sediment analysis for site 3 

S/N Parameter 
Site - 3 

Down stream 
Summer Winter Monsoon 

1 Cu (Mg/Kg) 68 66 55 
2 Cr  (Mg/Kg) 172 170 178 
3 Zn(Mg/Kg) 96 93 90 
4 Ni (Mg/Kg) 58 55 56 
5 Cd(Mg/Kg) 12 10 10 
6 Co(Mg/Kg) 35 28 22 
7 Pb(Mg/Kg) 12 12 8 
8 Fe(Mg/Kg) 7200 7150 7250 
9 Hg(Mg/Kg) 2.35 3.1 2.8 
10 As(Mg/Kg) 0.65 0.66 0.54 

CONCLUSION 
The concentration of heavy and transition metals 
in the wastewater is extremely high. The pH of 
was 8.4 having conductivity is 16141 moles/cm. 
The level of alkalinity, BOD, COD, TS, TSS, 
magnesium, phosphate, nitrate, fluoride, phenol, 
oil and grease were above the permissible limits. 
The Heavy metal such as Cr, As, Co, Fe, Cu, 
Mn, Zn, Pb, Cd ,and Ni were present in 
significant quantities.Heavy metal levels in 
sediment collected from down stream Jajmau 
area were higher than up stream area. 
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