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ABSTRACT 
Maximum discharge (40.8%) of effluents was through Ganda Nala drain with a maximum BOD 
load 12.73 tones per day. Panki Thermal Power Plant drain discharged (53.2%) maximum 
suspended solid load carrying ash from the power plant. Transparency was quite low ranging 
from almost nil to hardly 1.9 cms. Temperature of effluents was within the biokinetic range of 
10-45° C while odour varied from faecal foul to ammonical or organic pungent. All the 
effluents were alkaline in nature. Remarkably high COD in Ganda Nala effluent insinuating 
that this particular drain carried wastes with huge quantity of both biodegradable as well as 
non bio-degradable pollutants. Phosphate concentration in diverse effluents ranged from 0.46 mg 
l-1 to 1.90 mg l-1. Cyanophyceae dominated by five species in comparison to three and two species 
of Bacilloriophyceae and Chlorophyceae respectively.  

Key Words : Pollution potential, River Pandu, Heavy metals, Algal species, Bio-
degradable 

 
INTRODUCTION 

River Pandu, a tributary of the river Ganga flows 
through the Southern out-skirts of the Kanpur 
city  and  receives huge quantities of industrial 
and municipal wastes during its passage through 
Kanpur, India. Nature as well as the amount of 
the waste discharged into a river have a 
pronounced effect on its water quality, microbial 
population and self-recuperating capacity.1,2 
Municipal and industrial wastes usually contain 
high concentration of heavy metals, urea, acids, 
paints, residues, pesticides etc, producing adverse 
effect on water quality and its algal population.3-5  
These pollutants may cause health hazard to its 
common people as users- therefore knowledge 
about the volume and the composition of waste 
effluents to which a river is exposed is impera-
tive in river pollution study. Many workers have 
made phycological investigations on the river 
water but algae of the polluted drains have 
remained neglected.6,7 Such phycological 
investigations specify the algae capable of 
thriving in these wastes. Those algae, which thri-
ve successfully in these wastes not only reduce  

the pollution potential of the waste effluents by 
gleaning the pollutants but also recuperate the 
river by their oxygenic photosy-nthetic 
capability.  

AIMS AND OBJECTIVES   
To quantify the pollution potential of the major 
drains for the Pandu river, Kanpur, U.P., India. 

MATERIAL AND METHODS 
The details of major drains to pollute Kanpur 
frontage of the river are namely : 

1. Panki Thermal Power Plant drain (PTPP) 
2. Panki Industrial / Municipal drain 
3. Ganda Nala  drain 
4. Halwa Kanda drain 
5. Central Ordinance Depot  drain 
These drains carrying sullage water, sewage and 
industrial wastes, discharge their wastes into the 
river without any pre-treatment-thus contributing 
gross pollution load on the river. Waste effluents 
from drains and algal samples were collected as 
per standard procedure. Physical and chemical 
analysis of the samples has been done as per 
standard procedure prescribed by American 
Public Health Association8. Taxonomic identific- *Author for correspondence 
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ation has been done with the help of pertinent 
taxonomic literature on algae9. Numerical 
strength has been assessed by Sedgewick-R 
after counting cell and results have been 

expressed as number of individual/l. Heavy 
metals have been estimated by atomic 
absorption spectroph-otometric method  
(Table 1). 

Table 1 : Estimation of physico-chemical parameters, units and methods 

Parameters Abbreviations Units Analytical methods 

Temperature Water temperature oC Centigrade thermometer 

TH Total hardness CaCO3 mg/l E.D.T.A 

pH Hydrogen ion 
concentration pH unit pH meter 

DO Dissolved Oxygen mg /l Winkler's Azide modification 
method 

BOD Bio-Chemical Oxygen 
Demand mg /l Dilution technique and seeding 

technique 

COD Chemical Oxygen 
Demand mg /l Open Reflux method 

Cl Chloride mg/l Argentometric method 

PO4 Phosphate mg/l Stannous chloride method 

NO3 Nitrate mg/l Phenol - di - sulphuric acid method 

NH4 Ammonia mg/l Nesslerization method 

SO4 Sulphate mg/l Turbidity method 

RESULTS AND DISCUSSION 
The maximum discharge of effluent is through 
Ganda Nala drain (40.8%) with a maximum 
BOD load 12.73 tons per day. Maximum 
suspended solid load is discharged from PTPP 
drain (53.2%) carrying ash from the power 
plant. All the drains discharge their wastes 
into the river without any treatment (Table 2). 
Table 3 reveals that all the effluents were light 
to dark murky in color moreover, a stretch of 
the Panki municipal drain was highly colored 
due to reddish brown waste that drained out 
from LML outlet downstream. Transparency 
was quite low ranging from almost nil to 
hardly 1.9 cms and that too in the Panki 
municipal drain effluent near the drain's 
confluence  with  the  river  where its bottom is  

made of bricks and effluent flows downwards 
through the staircase to pollute the river.  
Temperature of effluent was within the bio-
kinetic range of 10-45° C while odour varied 
from faecal foul to ammonical or organic 
pungent. All the effluents were alkaline in 
nature. An-oxygenic condition prevailed in all 
the drains but during monsoon oxygen traces 
could be noticed probably due to dilution as a 
result of increased flow caused by run- off 
water from catchments area. Increased flow, 
consequent dilution and turbulence favored the 
natural dissolution of atmospheric oxygen in 
effluents resulting in micro aerobic condition 
during monsoon. Total solids, as well as 
suspended solids concentration was quite high 
in the PTPP drain effluent as compared to 
other drains.10.     



ISSN  0973 - 6921                                                                                             J. Environ. Res. Develop. 
Journal of Environmental Research And Development     Vol.10 No. 02, October-December 2015 

342 
 

Table 2 : Major drains polluting the River Pandu, Kanpur, India 

Drain name Discharge BOD (tons/day) SS (tons/day) 
Panki TPP 1702 12.6 2.47 9.1 26.28 53.2 
Panki Municipal 31147 23.5 6.95 25.5 5.5 11.2 
Ganda Nala 54171 40.8 12.73 46.7 12.7 25.8 
Halwa Kanda 22081 16.7 4.0 14.8 4.4 8.9 
Central Ordnance Depot drain 8180 6.2 1.0 3.9 6.42 0.9 

Table 3 : Effluent characteristics of  drain water  

Parameters Panki TPP Panki Municipal Ganda Nala Halwa Kanda COD 
   Colour Murky Black Red brown Murky Black Murky Black 
   Odour Ammonical Organic /pungent Faecal foul Pungent Ammonical 
   Temperature 33 36.6 37.6 32 31.5 
   Transparency Nil Nil Nil Nil Nil 
    pH 7.8 8.5 7.5 7.6 8 
   Total solids 1779 1300 1235 1066 725 
   Suspended solids 1553 175 240 197 60 
   DO 1.6 1.4 1 1.2 1.8 
   BOD 139 200 238 186 125 
   COD 322 435 499 300 262 
   NO3

-N 0.87 0.48 1 0.98 1.2 
   NH3

-N 205.4 133.6 106 158 140 
   CH4N2O-N - 0.6 - - - 
   PO4

- P 0.46 0.68 0.99 1.9 1.1 
   Chloride 97 115 200 187 132 
   Oil & Grease Present Present Present Present Present 

Chemical Oxygen Demand (COD) value of the 
effluents were high in general, but was 
remarkably high in Ganda Nala effluent 
insinuating that this particular drain carried 
wastes with huge quantity of both biodegradable 
as well as non bio-degradable pollutants. 
Phosphate compounds are multifariously used in 
a number of chemical processes and form an 
integral part of domestic detergents- hence a 
good concentration of phosphate in diverse 
effluents ranging from 0.46 mg l-1 to 1.90 mg l-1 
is quite normal. High ammonia and low nitrate 
values as recorded in all the effluents are obvious 
due to the fact that besides carrying industrial 
wastes, these drains also carry sewage wastes, 
though in different proportions and sewage is a 
rich source of ammonia. The persistent 
prevalence of oxygen-stressed condition in these 
drains however, slowed the natural microbial 
oxidation of ammonia to nitrate-hence nitrate 
content was quite poor in all the effluents. Urea 
is reported only in the effluent of Panki 
municipal  drain.  Urea  and  comparatively  high  

ammonia coupled with low nitrate concentration 
as reported in Panki municipal effluent is as per 
expectation and may be attributed to the fact that 
this particular drain receives effluents from 
D.I.L. which is a fertilizer factory manufacturing 
urea. Chloride content in diverse effluents varied 
from 97 mg l-1 to 200 mg l-1. Oils and grease 
were also present in appreciable amount in these 
wastes. Among the heavy metals only the 
concentrations of copper, zinc, nickel, lead and 
chromium have been assessed in drain effluents 
(Table 4). But besides these, wastewater from 
different drains also contain iron, manganese, 
silver, cobalt, molybdenum, strontium, rubidium, 
caesium as reported by Handa et al. Algae 
recorded in the Panki municipal drain and their 
respective abundance is tabulated in Table 5. 
Algae were found attached to sidewalls and 
staircase of the drain. Cyanophyceae dominated 
and is represented by five species as compared to 
three and two species of Bacilloriophyceae and 
Chlorophyceae respectively. In all only ten algal 
species could be recorded.  
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Table 4 : Trace  metals in waste effluents 

Name of industry Copper  
(Cu) 

Zinc 
(Zn) 

Chromium 
(Cr) 

Lead 
(Pb) 

Nickel 
(Ni) 

Duncan’s Industries Limited 290 15 4 76  Thermal power station 38 4 6 ND ND 
Hosieries’ mixed effluents 19 13 2 ND 15 
Kanpur Pesticides & Chemicals 15 95 10 10 39 
Industries mixed ND ND 27 10 28 

Table 5 : Algal abundance in the drains 

Algal abundance Total  numbers 
Oscillatoria chalybea 853 
Oscillatoria salina 752 
Oscillatoria subbrevis 641 
Nitzschia palea 570 
Cladophora qlomerata 556 
Fraqilaria capucina 542 
Gomphonema parvulum 490 
Stiqeoclonium tertue 475 
Oscillatoria salina 470 
Phormidium sp. 350 

Low algal diversity is an indication of pollution. 
Dominance of Cyanophyceae over the other two 
groups insinuates that this group probably thrives 
and flourishes well in high organic matter 
coupled with an-oxygenic habitat. Their 
respective contribution in the algal population 
was Cyanophyceae (53.79%) Bacillariophyceae 
(28.11%) and Chlorop hyceae (18.10%). 
Complete absence of nitrogen fixing algae 
indicates that drain water is quite rich in nitrogen 
waste-a fact that is evident from physico-
chemical analysis of the drain. 
Nitzschia palea, Fraqilaria capucina and 
Gomphonema parvulum were the sole 
representative of the group bacillariophyceae. 
Chlorophyceae was the meekly represented 
group-represented only by two attached 
filamentous forms Stiqeoclonium tenue and 
Cladophora qlomerata. Both the forms were 
found attached to drain wall and other substratum 
such as suspended matter, piece of wood or 
bricks. Many investigators have reported the 
presence of Stiqeoclonium as an indicator of 
organic pollution11. Whitton12 observed that 
Stiqeoclonium grows abundantly in environ-
ments containing high levels of heavy metals and 
nutrients whereas massive growth of Cladophora 
qlomerata indicates that heavy metals are present 
in low concentration13-16. The reported presence  

of both these algae is a clear indication of high 
degree of pollution and that too presence of 
heavy metals in the drain water17-20.  

CONCLUSION 
The present study showed that effluents 
discharged into the river are highly toxic and 
also contaminated with heavy metals and 
pesticides etc. The effluents contain huge 
quantity of both biodegradable and non-bio-
degradable wastes as evident by the high 
values of BOD, COD, ammonia and phosphate 
coupled with oxygen-stressed condition of the 
drain water. Only ten algal forms could be 
reported and all the reported algae are well 
documented as pollution tolerant forms. As the 
major drains discharge waste into the river 
Pandu there is a great apprehension that these 
may lead to disastrous condition of the river in 
due course of time. This needs urgent attention 
of the authorities by taking appropriate steps to 
prevent and alleviate pollution of the river.   
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