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ABSTRACT 
To assess the microbiological characteristics of selected Sewage Treatment Plants (STPs) in 
Mysore city of Karnataka, India. In this study, the sewage water samples were collected in 4 
different seasons viz., pre-monsoon, monsoon, post-monsoon and summer and all the 
collected water samples were subjected for various physico-chemical and microbiological 
characteristics. Some of the physico-chemical characteristics of the water samples revealed 
higher values even in treated waters (pH : 8.0 -8.39). When the microbial load of the treated 
waters were concerned, E.coli was found to be the predominant candidate in all the STPs 
during all the seasons which may be attributed due to the domestic effluent usage in STPs 
for treatment. All the other genera reported in the present study follow a similar pattern of 
predominance in all the STPs during all the season. Also, the incidence of the pathogenic 
bacteria was found to be higher especially during monsoon season which may be attributed 
towards the climatic factors which may have an influence for such results. As a whole, the 
study suggests that the treatment methods should be designed in such a way that the 
microbial load in such waters should be reduced to a greater extent keeping in mind the 
sanitation issues in the nearby areas. 
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INTRODUCTION 

Intense urbanization has resulted in the 
production of large amounts of wastewater and 
sludge. In fact, a water crisis has been caused 
by pollution from domestic sewers and 
industrial spills. Residuary waters represent a 
complex mixture of organic and inorganic 
substances with a great variety of micro-
organisms which include bacteria, fungi and 
protozoa.1, 2 Sewerage system is an integral 
part of inhabited area which transports the 
effluents of the cities to the remote areas either 
for treatments or just to be dumped. Proper 
handling of municipal waste is essential          
to  reduce   negative  environmental  impact  as   

every  day  plethora  of  micro-organism  
enters  sanitary  sewer systems from house 
holds and other sources of municipal area. 
Pathogenic micro-organisms along with the 
saprophytes are indispensable part of a 
sewerage environment, which can be found in 
the sewer system in the wastewater, sediment 
and biofilms.3 Malfunctioning sewage treat-
ment plant operation in the open system poses 
a hazard to the biological balance of the 
environment. The greatest danger originates 
from the microbiological load contained in 
sewage, especially pathogenic microorganisms 
and their toxins. Pathogenic microorganisms 
are most commonly represented and include 
the Enterobacteriaceae family, enterococci, 
sporulating anaerobic bacteria and others that *Author for correspondence 

 © JERAD  All rights reserved 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development           Vol. 9 No. 01, July-September 2014 

25 
 

naturally inhabit human and animal alimentary 
canals.4 In addition, however, sewage has 
certain pathogenic microorganisms from 
diseased humans and animals, from 
slaughterhouses and other sources. Pathogenes 
including Salmonella, Shigella, Vibrio and 
Clostridium, enteropathogenic strains of 
Eschericha coli, Pasteurella, Campylobacter, 
Brucella, viruses and many others can be 
isolated from sewage.5 One mL of sewage 
commonly provides from a few to several 
million bacteria. Salmonella are especially 
dangerous and as such they are used as a sani-
tary index in Europe. 6, 7  

AIMS AND OBJECTIVES 
To perform physico-chemical and micro-
biological assessment of municipal waste 
waters from different Sewage Treatment Plants 
(STPs) in selected locations of Mysore, India 
and to investigate their treatment efficiency at 
various stages in removing the pathogenic 
bacterial forms. 

MATERIAL AND METHODS 
Study area 
Mysore is the second largest city in Karnataka 
which is located at a latitude of 11o45’ to 
12o40’N and longitude of 75o57’ to 77o15’E. 
The city has a total population of 920550 on a 
total geographical area of 128.42 sq kms. 
Mysore depends on Kaveri and Kabini rivers 
to meet the domestic needs of the population. 
Mysore is one of the cities in India to have 
underground drainage since 1904. According 
to the drainage patterns of Mysore city is 
divided into five drainage districts namely A, 
B, C, D and E.8 The area covered with sewer 
system is 100 sq. kms and the total length of 
sewer lines is 740 km. Only about 57% of the 
household are connected to underground 
drainage system. 
Water treatment plants in Mysore 
The city has been provided with three waste 
water treatment plants (Rayankere Sewage 
Treatment Plant (RSTP), Vidhyaranyapuram 
Sewage Treatment Plant (VSTP) and Kesare 
Sewage Treatment Plant (KSTP)]. For 
drainage districts A and D the waste water 
treatment plant of capacity 60.0 MLD is 
located at Rayankere, H. D. Kote Road, 

Mysore City. The treatment plant for drainage 
district B is of capacity 67.65 MLD and it is 
located at sewage farm, Vidhyaranyapuram, 
Mysore. The treatment plant for drainage 
district C is of capacity 30.0 MLD and it is 
located at Kesare Village, Mysore city. 
All the treatment plants have facultative 
aerated lagoons and sedimentation basins. The 
process of primary treatment involves simple 
lagooning and subsequently natural oxidation 
where by the suspended colloidal particles of 
the Untreated Waste Water (UWW) get partly 
or wholly coagulated and flocculated. The fifth 
drainage district E in the city covers an area 
around 16 sq. kms. At present, this district 
does not have a sewerage system. There are 
several missing links at each district and 30 
MLD is discharged as such on land, in low 
lying areas, which joins water bodies. The 
missing sewer lines identified in the above 
mentioned drainage districts are of varying 
diameters varying from 150 mm to 900 mm. 
The total length of missing sewer line 
identified as of 2002-03 is about 22135 meter. 
As of 2006-07, the quantity of sewage 
generated is 125 MLD and 95 MLD is treated. 
The untreated and treated UWW is largely 
used for irrigation. 
Collection of water samples 
The raw and treated waste water samples were 
collected from above mentioned three sewage 
treatment plants by collecting waste water and 
ground water samples once in a month for the 
period of one year during the seasons, pre-
monsoon, monsoon, post monsoon and 
summer. Three bore wells were selected to 
collect water samples in and around each 
treatment plants. The samples were collected 
in the morning hours between 7 and 8 am in 
pre-sterilized polypropylene bottles of one liter 
capacity. The samples were kept in the icebox 
and transferred to laboratory within 2 hours for 
further analysis and the samples were 
preserved at 4°C in the laboratory. 
Estimation of physico-chemical parameters 
of waste water and water samples 
The physico-chemical (pH, Conductivity, 
Biochemical Oxygen Demand (BOD), Chemical 
Oxygen Demand (COD), Total Solids (TS), 
Total Dissolved Solids (TDS), Total Suspended 
Solids (TSS), Chloride, Nitrate, Phosphate and 
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pathogenic bacteria (E.coli, Staphylococcus sp., 
Salmonella sp., Shigella sp., Aeromonas sp. and 

Yersinia sp.) were analysed by Standard 
methods9,10 (Table 1). 

Table 1 : Methodology adopted for analysing various parameters 

S/N Parameters Method 
1. pH pH meter (Elico) 
2. Electrical Conductivity Conductivity meter 
3. BOD Winkler’s method (Titration) 
4. COD Reflex method (Titration ) 
5. TS Evaporation and drying (105C) 
6. TSS Filtration and drying (105oC) 
7. TDS Evaporation and drying (105C) 
8. Chloride Titration method 
9. Alkalinity Titration 
10. Phosphatase Spectrophotometric method 
11. Nitrate Phenol di sulphonic acid method 

Plating and identification 
One ml aliquot of 10-2 to 10-4 dilutions were 
pipetted out into sterile petridishes and about 
15 ml of selective agar medium was poured. 
The dishes were then rotated clockwise and 
anticlockwise for uniform distribution of the 
samples. The solidified plates were incubated 
at room temperature for 24 - 48 hrs. After 
incubation the total number of colonies were 
counted and expressed as CFU/ml. Plating 
was performed in duplicates and average was 
recorded. Isolates were stored in respective 
agar slants at 4oC for further studies. Strict 
aseptic conditions were maintained. 
Isolation and identification of pathogenic 
bacteria 
Pour plate technique was employed to 
enumerate the pathogenic population from both 
water and waste water samples using selective 
media. EMB agar for E. coli, Mannito lsalt agar 
for Staphylococcus sp., Salmonella shigella 
agar for Salmonella sp. and Shigella sp., Starch 
Ampicillin agar for Aeromonas sp. and 
Yersinia selective media for Yersinia sp. 

RESULTS AND DISUCSSION 
Physico-chemical characteristics of the water 
samples 
The physico-chemical characteristics of treated 
waste water were carried out in each treatment 
plants. The pH of the treated effluent found to 
be higher when compared to raw                   
effluent   ranging   from 8 to 8.39. All the other  

parameters such as BOD, COD, chloride, 
nitrate and phosphate were higher in the raw 
effluent of all three effluent treatment plants 
(Table 2 and Table 3) .   
Isolation and identification of bacterial strains 
The bacterial isolates were grouped to various 
genera based on their morphologically and 
biochemical characters as given in Bergey's 
Manual of Determinative Bacteriology.10 The 
pathogenic bacterial populations were 
estimated in treated waste water and ground 
water samples (Table 4 to Table 7) . There are 
about 58 morphologically different colonies 
were isolated and identified as E.coli, 
Staphylococcus sp., Salmonella sp. Shigella 
sp., Aeromonas sp. and Yersinia sp. 
Prevalence of strains from STPs 
Most pathogenic forms of microbial strains 
may remain even in the treated waters, 
whereas, very few may reach the environment 
and the quality of treatment methods is 
considered important in such cases. Among the 
strains enumerated E.coli showed a maximum 
(45%) in the water samples collected from 
Rayankere Sewage Treatment Plant (RSTP) 
(Fig. 1). Previous  study reported  survivability 
of gram-negative bacteria  varied with  varying 
meteorological factors.11 Staphylococcus sp. 
found to be moderate (33%) followed by 
Salmonella sp., Shigella sp., Aeromonas sp. 
and Yersinia sp. E.coli showed highest popula-
tions (84 x 105 CFU/ml) during monsoon.  
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The populations were insignificant in other 
seasons when compared to monsoon. 
Similarly, the load of other bacterial strains 
was also recorded to be maximum which may 
be due to the monsoon season which might 
favour the incidence of microbial population.  
In the water samples collected from 
Vidhyaranyapuram Sewage Treatment Plant 
(VSTP) and Kesare Sewage Treatment Plant 
(KSTP) Staphylococcus sp. (43%) and 
Salmonella sp. (43%) were predominant (Fig. 2 
and Fig. 3). The presence of other genera was 
found to be very less in the water samples 
collected from each treatment plant. The strain 
E. coli (RGW1), Staphylococcus sp. (VGW3) 

and Salmonella sp. (KGW8) were selected 
randomly and used for further studies. This  
finding  is  suggesting  that  transitional  period  
of  seasons would  be  harmful  to  the 
inhabitants for those who they are residing 
within the perimeter of 20 meter form the 
sewage.12 
The higher count of microbial load during the 
monsoon season may be attributed due to the 
seasonal change such as temperature and 
rainfall which might have influenced the 
occurrence of microbial population in the waste 
water even after the waste water is treated. In 
contrary, reports were found on number of 
bacteria is higher during the winter period.13-18 

Table 2 : Average seasonal variation of physiochemical parameters in Rayanakere Sewage 
Treatment Plant (RSTP) 

Parameters 
Pre -monsoon Monsoon Post -monsoon Summer 

Raw Treated Raw Treated Raw Treated Raw Treated 

pH 7.47 8.217 7.26 8.21 7.58 8.14 7.66 8.33 

BOD 272.12 22.91 264.4 25.75 280.08 23 291.52 26.96 

COD 290.88 138.24 273.08 123.56 295.58 138.48 299.35 145.13 

TS 1646.52 663.65 1617.07 638.06 1683.39 667.97 1672.93 675.15 

TDS 1615.55 637.36 1585.95 624.16 1657.78 661.52 1648.39 642.38 

Chloride 345.67 227.68 326.31 168.97 369.17 218.51 358.72 211.39 

Nitrate 54.32 33.59 45.34 27.66 52.81 30.54 49.76 30.29 

Phosphate 0.166 0.1 0.152 0.089 0.141 0.0915 0.148 0.0975 

Table 3 : Average seasonal variation of physiochemical parameters in Vidyaranyapuram 
Sewage Treatment Plant (VSTP) 

Parameters 
Pre -monsoon Monsoon Post -monsoon Summer 

Raw Treated Raw Treated Raw Treated Raw Treated 

pH 7.38 8.05 7.31 8.19 7.21 8.26 7.58 8.28 

BOD 266.59 18.76 262.67 26.12 261.42 22.11 273.45 24.87 

COD 295.97 151.33 270.71 119 301.39 143.96 305.65 150.98 

TS 1718.75 679.19 1644.8 643.37 1677.13 673.85 1685.07 652.60 

TDS 1688.26 672.03 1632.25 631.92 1527.3 621.06 1633.29 638.15 

Chloride 379.76 234.78 321.84 164.02 348.25 219.6 356.67 229.45 

Nitrate 56.21 30.96 45.93 27.92 56.2 32.05 50.18 31.63 

Phosphate 0.133 0.1 0.118 0.0975 0.12 0.104 0.127 0.0958 
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Table 4 : Average seasonal variation of physiochemical parameters in Kesare Sewage 
Treatment Plant (KSTP) 

 Parameters Pre -monsoon Monsoon Post -monsoon Summer 
Raw Treated Raw Treated Raw Treated Raw Treated 

pH 7.36 8.073 8.05 8.01 8.39 8.28 7.92 8.18 
BOD 275.84 21.684 280.31 16.84 269.53 22.96 273.49 20.56 
COD 300.07 146.625 311.16 166.13 344.44 215.26 336.74 187.34 
TS 1663.3 690.46 1554.6 582.17 1625.55 627.21 1645.83 627.97 
TDS 1634.43 649.37 1604.23 577.68 1603.54 617.15 1589.23 582.21 
Chloride 343.68 237.107 128.37 50.25 104.94 61.11 143.97 58.37 
Nitrate 54.17 33.92 40.42 25.78 39.85 26.59 50.22 33.29 
Phosphate 0.13 0.107 0.14 0.21 0.13 0.01 0.12 0.096 

Table 5 : Bacterial population in Rayankere STP during various seasons 

S/N Name of the strains 
Bacterial colonies in various sampling seasons 

( x 105 CFU ml) 
Pre-monsoon Monsoon Pre-monsoon Summer 

1 E.coli 44 84 72 31 
2 Staphylococcus sp. 29 61 58 19 
3 Salmonella sp. 6 12 16 4 
4 Shigella sp. 2 5 4 3 
5 Aeromonas sp. 11 31 7 5 
6 Yersinia sp. 2 2 3 2 

Table 6 : Bacterial population in Vidhyaranyapuram STP during various seasons 

S/N Name of the strains 
Bacterial colonies in various sampling seasons 

( x 105 CFU ml) 
Pre-monsoon Monsoon Pre-monsoon Summer 

1 E.coli 39 68 68 24 
2 Staphylococcus sp. 51 89 81 43 
3 Salmonella sp. 8 16 19 7 
4 Shigella sp. 4 8 6 9 
5 Aeromonas sp 18 22 12 7 
6 Yersinia sp. 1 - 4 3 

Table 7 : Bacterial population in Kesare STP during various seasons 

S/N Name of the strains 
Bacterial colonies in various sampling seasons 

( x 105 CFU ml) 
Pre-monsoon Monsoon Post-monsoon Summer 

1 E.coli 5 14 12 2 
2 Staphylococcus sp. 18 31 38 13 
3 Salmonella sp. 25 48 52 15 
4 Shigella sp. 2 6 5 1 
5 Aeromonas sp 8 19 4 1 
6 Yersinia sp. 2 - 2 3 
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Fig. 1 : Percentage of bacterial pathogens isolated from Rayankere STP 

 
Fig. 2 : Percentage of bacterial pathogens isolated from Vidhyaranyapuram STP 

 
Fig. 3 : Percentage of bacterial pathogens isolated from Kesare STP 

CONCLUSION 
The paper as a whole depicts the microbiological 
characteristics   of    selected   sewage   treatment  

plants of Mysore district, Karnataka, India. From 
the study, it is understood that the season or 
climatic factors played a major role in the 
incidence of microbial load in  the  treated  waste  
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waters. Though most of the bacterial genera were 
found to be common in all the three plants, 
however E.coli is found to dominate the bacterial 
genera among all the species recorded. This 
study also shows that the treatment systems 
should be more effective in treating the waste 
water and also in eliminating the microbial load 
from such waters to ensure better sanitation 
measures. 
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