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Abstract:- The present study deals with monthly limnological 

investigation related to physico-chemical characteristics of 

chowkhalli tank water which is located about 43 km from 

Bangalore city near Bidadi industrial area in Bidadi hobli of 

Ramanagara District of Karnataka, India. 

 Besides temperature and meteorological data, 17 

limnological parameters were tested following standard methods 

at 3 sampling sites/stations of each jheel. The physico-chemical 

parameters (transparency, Ph, DO, BOD, free CO2, total 

alkalinity, conductivity, CaCo3, chloride, nitrite, phosphate, 

etc…) showed distinct temporal or monthly variation in tank. 

 It is observed from the study that, most of the stations 

in the effluent channel were very poor quality. The large 

variation was mainly due to the seasonal variation in magnitude 

of pollutants coming through the effluent and volume of water 

dilution. The results indicated that lake is highly eutrophic and 

needs immediate attention for its conservation. 

Keywords; Tank water, monthly variation, physico-chemical 

characteristics etc. 

I. INTRODUCTION 

n recent years "Limnology" The science of fresh water 

system has been gaining considerable importance in 

understanding the physico - chemical and biological 

conditions of water, and also the morphology and catchment 

areas of inland water bodies, so that utilization of such 

habitats for irrigation and fishery purpose can be undertaken.   

All life on this planet totally depends on the „Water‟ which 

exist in nature in various forms such as Ocean, river, lakes, 

clouds, rain and snow etc. As far as Lakes are concerned, they 

are the most fertile, diverse, productive and interactive 

ecosystem in the world. The word “Lake” is used loosely to 

describe many types of water bodies – natural, manmade and 

ephemeral including wetlands. Lakes are traditionally under-

valued resources to human society.  They provide a multitude 

of uses and are prime regions for human settlement and 

habitation. Uses include drinking and municipal water supply; 

industrial  and cooling water supply; power generation; 

navigation; commercial and  recreational fisheries; body 

contact recreation, boating, and other aesthetic  recreational 

uses.   In Karnataka alone, there are about 30,000 tanks with 

the total water spread area  of about 3,00,000 hectares, close 

to which about 7% fall in Bangalore district.   It is also 

important in water quality studies to know the   amount of 

organic matter present in the system and the quantity of 

oxygen required for stabilization of the water. Due to rapid 

growth in human population and industrialization, natural 

water bodies receive flux of sewage, domestic waste, 

industrial effluents and agricultural waste which contain 

simple nutrients to highly toxic chemicals. The study of inland 

freshwaters, both standing bodies ,such as lakes ,and running 

waters , like rivers. It encompasses the biology, geology, 

physics , chemistry and  

II. OBJECTIVES 

Lakes being major sources of accessible fresh Later require 

well planned, sustainable and scientific efforts to prevent their 

degradation. It as an imperative to restore and conserve lakes. 

The goals for conservation of lakes have to be tailored to 

individual regions, specific to the problems of degradation and 

based on the level of ependence.  This requires reconstruction 

of the physical conditions; chemical adjustment of both the 

soil and water; biological manipulation, reintroduction of 

native flora and fauna, etc.   The lakes are the water resources 

so the public is greatly concerned about their protection and 

management. This concern has heightened as lake 

degradation, resulting from misuse and management, has 

become a major environmental problem. Although lake 

quality has been impaired by the addition of heat and toxic 

substances, the most prevalent problems results from lake, 

eutrophication and sedimentation. For the short term studies, 

Chowkhalli Lake has been selected.   

 The present objectives of study, it is intended:  

 To identify the sources of pollution.  

 To investigate the physio-chemical conditions of 

chowkhalli lake water.  

 To investigate certain parameters profiles like 

dissolved oxygen,  temperature and carbon dioxide  

 To identify the different species of algae found in 

lake water.  

 To differentiate the lake in terms of nutrient 

condition i.e., nutrient rich or  nutrient poor.  

 To investigate the tank water quality for the use of 

fish culture.  

 To investigate the tank water quality for the use of 

agriculture.   

 To determine the presence of heavy metal 

concentration. 

III. STUDY AREA 

The area under study is a reservoir by name Chowkhalli 

situated between north latitude 12° 46′ 02.5″ and 12′ 48″ and 
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east longitude 7° 25′ 36.0″.  Chowkhalli tank is located about 

43 km from Bangalore city near Bidadi industrial estate in 

Bidadi taluk of Ramanagara District of Karnataka, India. The 

Chowkhalli reservoir is the biggest lake in Bidadi taluk. It 

spreads over an area of 23 hectare. It comes under the 

administration of Department of  Fisheries which carries a 

routine maintenance of this lake. The lake is lifeline for 

villages in the vicinity. This lake has now become a means of 

waste disposal for the urban city of Bangalore and extremely 

contaminated, making life difficult for the residents. 

Chowkhalli lake receives sewage and storm water from 

byramangla tank the Vrishabhavathi River and the 

surrounding localities. The reservoir water is highly polluted 

as it receives both industrial effluents and untreated sewage 

from the Bangalore Urban Area. The treated 

wastewater/partially treated wastewater is left to the 

Vrishabhavathi valley. 

IV. METHODOLOGY 

Water is a dynamic medium and its quality varies spatially 

and temporally. In order to characterise any water body, 

studies on the major components, hydrology, physico-

chemical and biological characteristics, should be carried out. 

 Hydrological features 

A thorough knowledge of the hydrological properties of the 

water body must be acquired before an effective water quality 

monitoring system is established. Each of the inland 

waterbody is characterised by unique hydrological features 

such as: 

 Rivers: characterised by uni-directional current with 

relatively high average velocity (0.1 – 1.0 m/S). In 

general, thorough and continuous vertical mixing is 

achieved in rivers due to the prevailing currents and 

turbulence. 

 Lakes: characterised by low, average current (0.001 

to 0.01 m/S) giving higher residential time for water. 

Currents within a lake are multi-directional with 

mixing regulated by the climatic conditions and lake 

depth. 

 Ground water: characterised by a steady flow pattern 

both in direction and speed that is largely governed 

by the porosity of the geological material as a result 

of which the mixing is poor.  

 Reservoirs: intermediate between rivers and lakes. 

Large variations in the water residence time occur in different 

types of inland water bodies. The hydrodynamic 

characteristics of each type of water body are highly 

dependent on the size of the waterbody, climatic conditions 

and the drainage pattern associated with it. Ground water 

greatly depends on the recharge regime i.e. infiltration 

through unsaturated aquifer zone, that allows renewal of the 

groundwater. 

 Physical, chemical and biological properties 

The physical and chemical properties of a freshwater body are 

characteristic of the climatic, geochemical, geomorphological 

and pollution conditions (largely) prevailing in the drainage 

basin and the underlying aquifer. The biota in the surface 

water is governed entirely by various environmental 

conditions that determine the selection of species as the 

physiological performance of the individual organisms. The 

primary production of organic matter, in the form of 

phytoplankton and macrophytes is more intense in lakes and 

reservoirs than in rivers. In contrast to the chemical quality of 

water bodies, which can be measured by suitable analytical 

methods, biological quality is a combination of both 

qualitative and quantitative characterisation. This can be 

carried out in two levels: 

 Response of individual species to changes in its 

environment. 

 Response of biological communities to changes in their 

environment. 

V.  SAMPLING 

The sample collected should be small in volume, enough to 

accurately represent the whole water body. The water sample 

tends to modify itself to the new environment. It is necessary 

to ensure that no significant changes occur in the sample and 

preserve its integrity till analysed (by retaining the same 

concentration of all the components as in the water body). The 

essential objectives of water quality assessment are to: 

 define the status and trends in water quality of a 

given water body. 

 analyse the causes for the observed conditions and 

trends. 

 identify the area specific problems of water quality 

and provide assessments in the form of management 

to evaluate alternatives that help in decision-making. 

 Site selection 

Sampling sites for the waterbody/lake are selected to represent 

the water quality at different points and depths. Generally 

three sampling sites are selected for monitoring. 

 Inlet: the point where the principal feeder opens into 

the lake. 

 Centre: the point that gives the general water quality 

of the lake. 

 Outlet:  the place where the overflow occurs. 

 Types of sampling 

Generally three types of sampling are adopted for collecting 

water samples. 

 Grab or Catch sampling: the sample is collected at a 

particular time and place that represents the 

composition of the source at that particular point and 

time. 
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 Composite sampling: a mixture of grab samples is 

collected at the same sampling point at different time 

intervals. 

 Integrated sampling: a mixture of grab samples 

collected at different points simultaneously. 

Sampling frequency 

The quality of water varies with time in a water body due to 

various natural and human induced factors. The monitoring 

has to be done in a way that records all the changes in the 

quality. The sampling frequencies generally adopted in 

monitoring are: 

 Weekly sampling for one year. 

 Consecutive day sampling during study period. 

 Hourly sampling for 24 hours. 

 Monthly sampling at predefined time. 

Variations in water quality are mainly due to changes in the 

concentrations of the components of the water flowing into 

the water body. These variations can be man-made or natural 

and can either be cyclic or random. 

 Random variations: due to spasmodic, often 

unpredictable events such as accidental oil spills, 

sewage leaks, overflows, etc. 

 Cyclic variations: may be a result of regular seasonal 

changes triggering certain natural processes such as 

rainfall, snowmelts and seasonal temperature 

changes, altering the ecosystem. Seasonal growth 

and decay of vegetation will also rise due to cyclic 

changes in the composition of water.  

In lakes, the mass of water and good lateral mixing provide 

inertia against any rapid modifications due to inputs and 

outputs. 

Sampling container 

The sampling container should not react with the sample, be 

of adequate capacity to store the sample and be free from 

contamination. 

Sampling method 

Grab sampling was done at the inlet, centre and outlet in most 

of the water bodies studied to assess their physical and 

chemical qualities at monthly intervals, expect during some 

seasons when the centre of the lake was not accessible due to 

excessive growth of water hyacinth. The samples were 

collected in thoroughly cleaned 2.5-litre inert plastic 

containers, which were rinsed with distilled and lake/tank 

water before collection. 

VI. ANALYSES OF PHYSICAL, CHEMICAL AND 

BIOLOGICAL PARAMETERS 

The parameters analysed to assess the water quality are 

broadly divided into: 

 Physical parameters: Colour, Temperature, 

Transparency, Turbidity and Odour. 

 Chemical parameters: pH, Electrical Conductivity 

(E.C),  

 Total Hardness, Calcium Hardness, Magnesium 

Hardness, Nitrates, Phosphates, Chlorides, Dissolved 

Oxygen (D.O), Biological Oxygen Demand (BOD), 

Free Carbon-di-oxide,  

 Heavy metals: Lead, Copper, Nickel, Iron, 

Chromium, Cadmium and Zinc. 

 Biological parameters: The biological parameters 

involved the qualitative analyses of planktons 

(zooplankton and phytoplankton). 

Field measurement: The field parameters measured include pH, conductivity, dissolved oxygen, 

Meteorological conditions 
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CHEMICAL CHARACTERISTICS 

CHARATERISTICS INLET CENTRE OUTLET  INLET CENTRE OUTLET  INLET CENTRE OUTLET 

PH 7-8 7-8 7-8  7-8 7-8 7-8  7-8 7-8 7-8 

Surface water carbon 

dioxide Acidity 

(mg/ltr) 

36 35 28  44 42 38  51 48 44 

Depth water Carbon 

dioxide  Acidity 

( mg/ltr ) 

 30    36    39  

Total alkalinity 
( mg/ltr as CaCo

3
 ) 400 356 360  500 464 436  483 488 500 

Phenolphthalein alkalinity 
( mg/ltr as CaCo

3
 ) 38 26 21  42 28 24  36 32 28 

Hydroxide alkalinity 
( mg/ltr as CaCo

3
 ) 0 0 0  0 0 0  0 0 0 

Carbonate alkalinity 
( mg/ltr as CaCo

3
 ) 76 52 42  84 56 48  72 64 56 
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Bi-Carbonate alkalinity 
( mg/ltr as CaCo

3
 ) 324 304 318  416 408 388  411 424 423 

Total hardness 
( mg/ltr as CaCo

3
 ) 378 440 456  426 392 360  398 428 380 

Magnesium hardness 

( mg/ltr as CaCo
3
 ) 122 156 180  218 196 120  195 201 130 

Carbonate hardness 

( mg/ltr as CaCo
3
 ) 38 64 45  46 71 48  34 59 42 

Non - Carbonate hardness 
( mg/ltr as CaCo

3
 ) 340 376 411  380 321 312  364 369 338 

Calcium hardness 

( mg/ltr as CaCo
3
 ) 256 284 276  208 196 240  203 227 250 

Electrical 

conductivity(mhos/cm) 
1.583 1.423 1.393  1.698 1.329 1.389  1.547 1.431 1.298 

Chloride 
(mg/ltr) 

155.99 177.99 177.99  201.99 165.99 173.995  197.99 188.99 161.99 

Nitrates 
(mg/ltr) 

4.0 6.0 3.0  4.0 6.0 24.0  3.0 9.0 32.0 

Phosphates 
(mg/ltr) 

8.0 11.0 14.0  12.0 11.0 11.0  14.0 12.0 13.0 

Bio chemical oxygen 

demand(mg/ltr) 
44.89 39.83 59.86  53.6 47.96 68.34  48.69 44.21 63.49 

Dissolved oxygen at 
Surface water 

(mg/ltr) 

 12.6   - 11.7    10.1  

Dissolved oxygen at 
depth water 

(mg/ltr) 

11.7 13.4 13.8  9.3 12.9 12.4  10.3 11.8 12.8 
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VII. CONCLUSIONS 

The pH is within the desirable limit, the dissolved oxygen 

varies between 8 to 14 mg/ltr, the BOD value is slightly 

higher as it ranges from 45 to 70 mg/ltr, so it shows the 

presence of pollution of water by sewage and industrial 

effluent and since dissolved oxygen is rich, fishing is taking 

place. Whereas the DO content at inlet of the lake is much 

lower than the centre and outlet because in the centre and 

outlet Do is slightly higher due to photosynthesis action and 

absorbing atmospheric oxygen. The hardness in 360 to 430 

mg/l as CaCO3 i.e. it is slightly higher than desired limit for 

surface water. Chlorides are within the desirable limit i.e. 150 

to 180 mg/ltr but higherthan 100 mg/l indicates sewage 

pollution. The lake contain nitrates and phosphates from 

agricultural return water which results in the eutrophication 

and it is being proved in the values of secchi disc 

transparency.. The alkalinity is around 400 to 500 mg/ltr 

which is more than the desirable limit results in unpleasant 

taste for drinking. In the above parameters there is slight 

variation in every month due to rainfall; runoff etc, so the 

chowkhalli tank water is not suitable for drinking purpose, 

necessary precaution is required for cattle feeding. The water 

can be used for irrigation and agricultural purposes. Fishery is 

employed in such kind of water as DO content is desirable. 
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