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Abstract - Treated water is supplied to the consumers 
through the distribution networks, chlorination is the most 
common method of disinfection in the treatment process. 
Chlorine not only kills the pathogens but also provides the 
residual effect. The main aim of the study was to analyze the 
effectiveness of the residual disinfectant in the distribution 
system of Belagavi South. The samples were collected in five 
different localities of study area and were analyzed for the 
parameters like color, odor, pH, turbidity, TDS, conductivity, 
residual chlorine and MPN for the three successive months i.e. 
March, April and May. All the sampling stations had 
parameters well within the limits of Bureau of Indian 
Standards while pH was below the prescribed limit and 
residual chlorine found varying in the range of 0.1mg/l to 0.5 
mg/l. During the study, it revealed that in spite of presence of 
residual chlorine, one of the sampling station gave positive 
MPN results exhibiting microbial contamination, on further 
microbial analysis, Klebsiella bacterium was found to be 
present in the water sample. Microbial growth and survival is 
due to age of pipelines in distribution networks, pipe material, 
hydraulic effects, age of biofilm and nutrient availability. 
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1. INTRODUCTION  

Water is one of the conspicuous assets for survival of the 
living being among different substances on the planet earth. 
It is a precious gift to the humankind from the mother earth 
and is considered as one of the most convenient natural 
resources. It is the first and foremost basic requirement, 
from domestic activities to complex works like drinking, 
cleaning, washing, cooking, gardening, manufacturing, 
diluting waste etc. The increasing population, urbanization 
and industrial growth have lead to unbalanced hydrological 
cycle and thus water crisis [1]. It has also caused significant 
damages to the environment. Nearly two third nations in the 
world will get affected by water stress by 2025 [2]. 2.6 
billion People or 39% of world’s population live without 
access to improved sanitation and the maximum live in Asia 
and Sub-Saharan Africa. 3.8 billion Or 57% of the world’s 
population gets their drinking water from piped connections 
[3].To assess the efficiency of disinfectant and the quality of 
water, the study was undertaken in Belagavi city south. 
Belagavi is the fourth largest city in Karnataka situated in 
north western region at 15.870N latitude and 74.50E 
longitude with average elevation of 751meters and has area 

of 94.08 km2 with a population of 4,92,157 [4]. Belagavi city 
has been further divided into two, namely Belagavi-North 
Belagavi-south for administrative purposes, raw water is 
obtained from Rakaskop and Hidkal dam is 40MLD and 
54.55 MLD respectively is treated in Laxmitek water 
treatment plant situated in military camp area and then 
supplied to the city.  

2. STATEMENT OF THE PROBLEM 

On basis of 2011 census, Belagavi population is 4,90,045. 
The city gets raw water supplied from two reservoirs namely 
Rakaskop and Hidkal. Belagavi city gets treated water 
supplied from Laxmitek water treatment plant. Every year 
people of southern Belagavi register 1000’s of cases of 
waterborne diseases like Diarrhea, Cholera, Typhoid, 
Gastrointestinal problems etc in Civil Hospital, KLE Hospital, 
Venugram Hospital. The study was undertaken to assess the 
quality of water in distribution system and its networks.  

3. OBJECTIVES 

 To analyze the presence of chlorine in distribution 
system such as pipe network and storage points for 
parts of Belagavi City- South. 

 To conduct the physical, chemical and 
bacteriological test for the water at various points 
in distribution system. 

 Identifying the species of micro-organism if present.  
 To recognize the areas where the community is 

susceptible to waterborne diseases.  

4. METHODOLOGY 

Belagavi south was considered as a study area and it gets 
treated water supply from Gummatmal storage cum 
pumping station. The facility has four storage tanks each of 5 
lakh gallons and over head tank of 30,000 gallon capacities. 
Alum was added to the tanks when the treated water 
becomes turbid especially in the rainy season.Water samples 
were collected from the distribution network of Belagavi 
south which included Rani Chennamma Nagar, Old Belagavi, 
Shahpur, Angol, and Majagaon. The samples were analysed 
for parameters like color, odor, pH, conductivity, TDS, 
turbidity, residual chlorine and most probable number 
(MPN) at Environmental Laboratory of KLEMSSCET, 
Belagavi. 
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4.1 Analysis 

The water samples collected during the study were analysed 
for physical, chemical and biological tests at Environmental 
Laboratory of KLEMSSCET, Belagavi using standard 
techniques and equipments as per APHA standards and were 
compared to IS:10500-2012. 

 Physical analysis like odor, color was done to the 
collected water samples by visual examination. 

 Chemical analysis like pH, Conductivity, TDS and 
Turbidity were done in laboratory. Residual 
chlorine was checked onsite using portable chlorine 
kit with orthotolidine as an indicator. 

 Microbiological analysis was done using multiple 
tube fermentation technique. 

Table-1: Sampling stations and distances from 
Gummatmal water supply 

Statio
n no. 

Station name Distance
(km) 

1 Rani chennamma nagar 
PS 

2.7 

2 Old belagavi PS 2 
3 Shahpur 1.3 
4 Angol 3.3 
5 Majagaon 4.8 

 
PS: pumping station                                       

5. RESULTS AND DISCUSSIONS 

The samples were collected from five different areas and 
were tested for physico-chemical and microbiological 
parameters. 

1. The water samples were collected on the day of 
supply from Rani chennamma nagar for the months 
of March, April and May and were immediately 
taken to laboratory for analysis, the results of the 
analysis are represented below in the table 2. 

Table-2: Physicochemical and microbiological 
characteristics for station 1 for March, April, May months 

Parameters 
Months 
March April May 

Color and 
odor 

acceptable acceptable acceptable 

pH 6.62 6.76 6.80 
Turbidity 0 0 0 
Conductivity 92.6 94.3 93.36 
TDS 46.95 48.24 48.05 
Residual 
chlorine 

0.1 0.1 0.1 

MPN Negative Negative Negative 
 

The sample of the station had all the parameters within the 
limits of BIS standards but residual chlorine was lesser than 
the range of standards but still water was consumable (Table 
2). 

2. The samples of water were collected from Old 
Belagavi for the months of March, April and May 
and were assessed for physical, chemical, biological 
parameters and are as follows. 

Table-3: Physicochemical and microbiological 
characteristics for station 2 for March, April, May months 

Parameters 
Months 

March April May 

Color and 
odor 

acceptable acceptable acceptable 

pH 6.55 6.56 6.59 
Turbidity 0 0 0 
Conductivity 96.33 100.8 93.32 
TDS 49.16 51.83 50.4 
Residual 
chlorine 

0.1 0.1 0.1 

MPN Negative Negative Negative 
 
The water test samples had physical, chemical and biological 
parameters in the range of BIS standards and were fit for 
drinking (table 3). 

3. The water samples were collected on the day of 
supply from Shahpur for months of March, April and 
May and were immediately taken to laboratory for 
analysis, the results of the analysis are represented 
below in the table 4. 

Table-4: Physicochemical and microbiological 
characteristics for station 3 for March, April, May months 

Parameters 
Months 

March April May 
Color and 
odor 

acceptable acceptable acceptable 

pH 6.62 6.75 6.67 
Turbidity 0 0 0 
Conductivity 89.5 88.52 87.6 
TDS 45.12 42.7 43.1 
Residual 
chlorine 

0.1 0.1 0.1 

MPN Positive Positive Positive 
 
The sample of the station 3 had all physico-chemical 
parameters within the limits of BIS standards but there was 
microbial contamination of 10, 12, 17 MPN numbers seen in 
3 months respectively in the presence of residual chlorine 
and water was not fit for drinking (Table 4). 
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4. The water samples were collected in Angol for three 
months March, April and May and were analysed for 
the physical, chemical and biological characteristics 
and are represented below. 

Table-5: Physicochemical and microbiological 
characteristics for station 4 for March, April, May months 

Parameters 
Months 

March April May 
Color and 
odor 

acceptable acceptable acceptable 

pH 6.7 6.75 6.67 
Turbidity 0 0 0 
Conductivity 82.65 83.97 83.05 
TDS 41.72 44.44 41.21 
Residual 
chlorine 

0.1 0.1 0.1 

MPN Negative Negative Negative 
 
The sample of the station had all the parameters within the 
limits of BIS standards but residual chlorine was lesser than 
the range of standards and still water was consumable 
(Table 5). 

5. The water samples were collected in Majagaon for 
three months March, April and May and were 
analysed for the physical, chemical and biological 
characteristics and are represented below. 

Table-6: Physicochemical and microbiological 
characteristics for station 5 for March, April, May months 

Parameters 
Months 

March April May 
Color and 
odor 

acceptable acceptable acceptable 

pH 6.65 6.76 6.68 
Turbidity 0 0 0 
Conductivity 87.49 86.9 85.77 
TDS 43.35 43.29 43.58 
Residual 
chlorine 

0.1 0.1 0.1 

MPN Negative Negative Negative 
 
The sample of the station had all the parameters within the 
limits of BIS standards but residual chlorine was lesser than 
the range of standards and still water was consumable 
(Table 5). 

6. CONCLUSIONS 

 The following conclusions were drawn based on the results 
obtained. 

 Samples were collected in distribution network of 
Belagavi city South from Rani Chennamma Nagar, 
Old Belagavi, Shahpur, Angol and Majagaon.  

 On testing the collected water samples from 
sampling points, the physico-chemical 
characteristics like color, odor, pH, TDS, 
conductivity were found to be in the permissible 
range during the study period. 

 The water samples were also analyzed for the 
presence of residual chlorine, and it was found 
varying from 0.1 – 0.5mg/l and was within the 
standards of limit. 

 Water sample collected from Kore galli, Shahpur 
sampling point was found to be contaminated in the 
presence of residual chlorine of 0.1 mg/l. 

  The presence of Klebsiella(pathogen) species was 
identified in the distribution system where the 
disinfectant was present in the range of 0.1-0.2 mg/l 
in the form of residual chlorine.  

 Klebsiella is more likely to be present in the old 
distribution networks hence gradual replacement of 
older pipes should be done with the new. 

 Monitoring of distribution system can be done by 
hydraulic flushing method for cleaning of network 
system if renewal of the old pipe lines is not 
possible. 
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