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Abstract 

The present study explores the characterization of physicochemical parameters of surface water of different stations of 

Pilloor dam, Coimbatore, Tamil Nadu, India. The water samples collected from different stations were performed for 

analysis of various parameters such as colour, odour, pH, turbidity, electrical conductivity, alkalinity, salinity, total 

hardness, total solids, total suspended solids, total dissolved solids, dissolved oxygen, BOD, COD, chloride, sulphate, 

fluoride, nitrate, iron, nickel and chromium as per the standard methods recommended by APHA. The coliform counts 

present in the drinking water samples were perfo

bacterial and fungal colonies were enumerated by standard plate count method. The results of the present study revealed that 

the physicochemical parameters and MPN limits were within the pe

indicates that the water sample of Pilloor dam is safe for drinking and does not cause any hazardous effect to the human life

and the environment. 
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Introduction 

In the ecosystem, water is considered to be the second 
environmental factor for living beings after oxygen
 

India is bestowed with a network of rivers and covered with 
snow in the Himalayan range which can meet various water 
requirement of the country2. Indian rivers seem to be the 
reservoir of water resources and play a significant role in 
numerous activities such as irrigation, drinking, fish culture and 
power generation. Due to the exploitations of fresh water 
resources, many hydrological studies were recognized to 
manage them. Scientist of All Indiaa Institute of Medical 
Sciences, New Delhi has reported that many disease causi
microbes were found to be prevalent in drinking and 
recreational water. Reports by scientists and researchers 
revealed that rapid industrialization and human activities have 
polluted the Indian river system. Hence it is significant to study 
the physical, chemical and microbial characteristics of water, a 
potent environmental factor for the living beings
 

Changes in the environmental factors, discharge of biological 
and chemical pollutants from various resources alters the quality 
of surface water. Increased amount of nutrients in the water 
leads to eutrophication and massive algal growth, which in turn 
raises the turbidity, suspended solids and BOD of the surface 
water resources6. Coliforms seem to be the indicator for the 
various infectious diseases from water. Intake of water high in 
coliforms may lead to diarrhea and fever among children and 
adults. 
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and chemical pollutants from various resources alters the quality 
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Pilloor is a hill station area which constitutes many dyeing and 
bleaching units situated in the upstream. Till date, many 
industrial units let the untreated effluents illegally into the 
aquatic bodies. It may cause serious impact on agriculture, 
livestock, fisheries and various health problems such as skin 
allergies and lung infections. With this background a study has 
been undergone to assess the physic
microbiological parameters of the water samples collected from 
different stations of Pilloor dam, a reservoir of water resource 
situated in Coimbatore district. 
 

Materials and methods 

Sample collection: The water samples were collected from f
different stations namely Pilloor, Athikadavu, Nellithurai, 
Mettupalayam and Bhavanisagar, during the month of 
September 2015 for the estimation of different environmental 
variables. The water samples were collected from different 
stations to analyse the physicochemical and microbial 
characteristics in precleaned and rinsed polythene water can of 
five litre capacity. The samples were protected from sunlight 
and immediately brought to the laboratory for examination.
 
Physicochemical characterisation of w

water samples collected from different stations were analysed 
for its physicochemical parameters namely colour, odour, pH, 
turbidity, electrical conductivity, alkalinity, salinity, total 
hardness (TH), total solids (TS), total suspended s
total dissolved solids (TDS), dissolved oxygen (DO), Biological 
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Oxygen Demand (BOD), Chemical Oxygen Demand (COD), 
chloride, sulphate, fluoride, nitrate, iron, nickel and chromium 
in the laboratory by adopting the standard procedures8. 
 
Enumeration of bacteria and fungi in the water samples: 

The water samples were collected aseptically from different 
stations and serially dilute (10-1 to 10-8 dilution) to isolate the 
bacterial and fungal colonies. From each dilution 1ml of the 
water sample was spread plated on to sterile nutrient agar 
(bacteria) and rose bengal chloramphenicol agar (fungi) medium 
separately. The plates were incubated at 370C for 24 hours for 
bacteria and at room temperature for 5 days for fungi separately. 
After incubation period, the number of bacterial and fungal 
colonies was counted and the colony forming units (CFU) per 
ml of the water sample was expressed as 
 

Number of microbial colonies =
No. of colonies �Average of three replicates�

Volume of sample plated X Dilution factor
 

Analysis of total coliforms in the water samples: Total 
coliforms present in the selected water samples were identified 
using Most Probable Number (MPN) technique. Fermentation 
tubes containing sterile lactose bile broth was inoculated with 
measured volumes of water samples and incubated at 370C for 
24 hours. The coliform bacteria present in the water sample was 
detected by the formation of acid and gas. From the number of 
tubes showing positive reaction, the coliforms present in the 
water sample was determined. 
 

Results and discussion 

The results obtained for the physicochemical characteristics of 
the selected water samples were presented in Table-1 and was 
compared with the acceptable limits prescribed by BIS (1991) 
for drinking water quality. 

 

Table-1: Physicochemical characters of selected water samples. 

Physico-chemical Parameters Sample I Sample II Sample III Sample IV Sample V BIS Limit 

Colour Colourless Colourless Colourless Colourless Colourless Colourless 

Odour Odourless Odourless Odourless Odourless Odourless Odourless 

pH 5.7 6.2 6.5 6.7 6.0 6.5- 8.5 

Turbidity (NTU) 0.5 0.7 0.9 1.2 2.0 5 

Electrical conductivity (mmho) 180 170 190 180 170 300 

Total Solids (mg/l) 240 280 190 200 240 - 

Total Suspended Solids (mg/l) 210 230 160 180 180 - 

Total Dissolved Solids (mg/l) 300 500 300 200 600 500 

Alkanity (mg/l) 350 200 275 385 175 600 

Salinity (mg/l) 221 229 230 227 225 - 

Total hardness (mg/l) 98 84 56 38 36 300 

DO (mg/l) 7.9 7.6 7.7 7.5 7.8 4- 6 

BOD (mg/l) 1.8 1.6 1.7 1.7 1.8 - 

COD (mg/l) 1.8 1.7 1.7 1.8 1.9 - 

Chloride (mg/l) 14.2 14 20 18 24 250 

Sulphates (mg/l) 20 25 30 35 50 200 

Fluorides (mg/l) 0.3 0.5 0.7 0.9 0.4 1.0 

Nitrates (mg/l) 12 14 17 10 15 45 

Iron (mg/l) 0 0 0 0 0 0.3 

Nickel (mg/l) 0 0 0 0 0 0.02 

Chromium (mg/l) 0 0 0 0 0 0.05 
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Physicochemical parameters analysis of water samples: The 
water samples from different stations were observed to be 
colourless and odourless. To prepare the food for aquatic 
organisms, colour seems to be an important factor. Since the 
water samples were colourless, the rate of photosynthesis 
increases. The meager odour of the water samples may be due to 
low microbial population. 
 
pH is one of the important parameter which determines and 
correlates the acidic and alkaline nature of water. The pH of the 
selected water samples for the present study was found between 
5 to 7 which lies within the BIS limit (6.5 to 8.5). 
 
Turbidity is the optical property that causes light to be dispersed 
and absorbed rather than transmitted in straight line through the 
sample. The values of turbidity ranged from 0.5 to 2NTU which 
falls within the BIS recommended turbidity value for drinking 
water (5NTU). The low turbidity level in water was often linked 
with decreased number of pathogenic microbes which does not 
affect the water quality. 
 

Electrical conductivity is the measure of water capacity to 
convey electricity or the capability of a solution to carry out an 
electrical current is directed by the movement of solutions and is 
reliant on the nature and number of the ionic groups present in 
that solution.  Electrical conductivity value ranged from 170 to 
190 mmho which was within the prescribed BIS limits 
(300mmho). Pure water is a poor conductor of electricity, when 
dissolved salts are higher it shows high conductivity. Thus 
conductivity is proportional to the amount of salts dissolved in 
water and it is an important tool to evaluate the purity of water9. 
 

Total suspended solids are the most important water pollutant 
which acts as a vector for many causative pathogens. Due to its 
smaller size and greater surface area per unit mass of particles, it 
carries pollutant load and habitat for pathogens. The likelihood 
for disease causing microbes is proportional to the turbidity and 
total suspended solids. Total dissolved solids are also 
considered as an indicator to assess the water quality since it 
affects the aesthetic value of the water by increasing the 
turbidity10. The TS, TSS and TDS ranged from 190- 280mg/l, 
160- 230mg/l and 200- 600mg/l respectively. The above 
parameters were found to fall within the limits prescribed by 
BIS for drinking water (Table-1). Decrease in these parameters 
in the selected water samples shows that the water is palatable 
for human consumption and may be used for agricultural, 
industrial and household purposes. 
 

Alkalinity comprises both carbonates and bicarbonates that 
measure the basic property of water and its serves as a stabilizer 
for pH11. In the present study the total alkalinity ranged from 
175 to 385 mg/l which was low when compared with BIS limit 
for drinking water and irrigation purposes (600mg/l). Alkalinity 
with less than 100mg/l is desirable for human use12. Moreover 
the water samples were found to be less alkaline which may 
cause deterioration of plumbing and increases the chance for 
release of many heavy metals in the water bodies. 

Salinity is very important factor to be considered in water 
bodies. The total salinity was noted as 221-230mg/l in the 
selected water samples. Low salinity cannot cause any harmful 
effect on plants, aquatic species and human beings13. Since the 
salt content was low it may increases the crop germination and 
density, and also vegetative development, reducing productivity 
and leads to generalized plant growth and increases nutrient 
absorption14. 
 
Presence of calcium and magnesium ions contributes to water 
hardness which states the equilibrium of water. The values of 
total hardness in the selected water samples ranged from 36 to 
98mg/l which lies within the permissible limit of BIS (300mg/l). 
Hardness below 300mg/l is considered potable but beyond this 
limits may cause gastro- intestinal irritation, and hence hardness 
does not constitute any direct health problems15-16. 
 
Dissolved oxygen is a vital parameter of the river, which is 
essential for the aerobic metabolism of aquatic life, and plays an 
important role in the determination of water quality; particularly 
the water body is greatly influenced by temperature, 
photosynthetic activity and respiration17. The values of 
dissolved oxygen in the selected water samples ranged from 7.5 
to 7.9mg/l. The increased DO was enhanced by low 
concentration of organic matter18.  
 
Biochemical oxygen demand determines the quantity of oxygen 
that microbes devour while decomposing organic matter 
whereas chemical oxygen demand is the measure of capability 
of water to consume oxygen in decomposition of organic and 
inorganic matters. The values of BOD and COD ranged from 
1.6 to 1.8mg/l, which does not affects the aquatic fauna, 
submerged plants and beneficial microbes present in the water 
bodies19. 
 

Chloride in the aqautic system may be due to the presence of 
anthropogenic sources, domestic waste waters, base-exchange 
phenomena, elevated temperature, discharge of waste from 
septic tanks and low rainfall.  Higher amount of chloride in the 
water samples cause unpleasent tase to water and also a risk 
factor to human health. In the present study, the chloride values 
ranged from 14 to 24mg/l, which lies within the BIS limit 
(250mg/l). Low level of chloride content in the water samples 
does not cause any harm to human beings and those are 
habituated to low chloride level may not be subjected to laxative 
effect and it is also indicates the presence of meager amount of 
organic matter20,21. 
 

The level of sulphate ranged from 20 to 50mg/l in the tested 
water samples. Sulphate occurs in natural waters at a 
concentration up to 400mg/l of 1000mg/l and causes water 
hardening in excess level. Sulphate is present in water having 
contact with certain geological formations such as pyrite, lignite 
and coal10. 
 

Surface water usually contains fluoride dissolved by geological 
formation. The desirable BIS limit of fluorides is 1mg/l, beyond 
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this limit the water is considered as poor quality. From the study 
it was evident that selected water samples have good range (0.3-
0.9mg/l) of fluorides22. 
 

Presence of nitrate in water system may be contributed by 
organic sources or from industrial and agricultural chemicals. 
Nitrogen is found to be an essential constituent in all living 
organisms and determines the productivity of the auatic system. 
But the concentration of nitrate greater than 45mg/l can cause 
blue baby syndrome amid infants. The values of nitrate 
concentration ranged from 10 to 17mg/l which proves that the 
water does not cause eutrophication23. 
 

Iron is biologically important facet which is necessary to all 
biota, an essential element for human nutrition and metabolism 
and present in hemoglobin system. High concentration of iron 
causes slight toxicity and causes hemochromatosis in tissues24. 
The result showed that the concentration of iron is nil for all the 
selected water samples which fall within the permissible limit of 
BIS (0.3mg/l). 
 

The presence of heavy metal namely nickel and chromium in 
the selected water sample was negligible and it indicates that the 
water is devoid of heavy metal pollution. 
 
Microbiological analysis: The potability of water is determined 
by the analyzing the bacteria present in it. The number of 
bacteria and fungi was recorded as 8x105 to 14x105CFU/ml and 
7x105 to 13x105CFU/ml respectively in the selected water 
samples. The presence of microbial colonies may be due to the 
organic matter dissolved in the water bodies which render it to 
be slightly contaminated. The total colonies were detected to be 
7 in MPN technique which was within potable the limits.  
 

Conclusion 

The present study provides baseline information on the physico-
chemical quality of the water samples collected from different 
stations of Pilloor dam. The present study revealed the eminence 
of Pilloor dam water samples which was not deteriorated, found 
to be harmless for human consumption and can be used for 
domestic and irrigation purposes. Further, public should create 
awareness and appropriate care to prevent the water resources 
getting contaminated. 
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