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Abstract : Water is life; Sanitation is way of life. "Sanitation" refers to all conditions that affect health, especially  with 

regard to dirt and infection and specifically to the drainage and disposal of sewage and refuse from houses.  
 

On-site sanitation systems dispose of human excreta, with or without treatment, on the residents' housing 

plot. Examples include pit latrines and septic tanks with drainage fields. This study reviews the risks to health posed by 

groundwater contamination from on-site sanitation (particularly latrines). Detailed understanding of groundwater 

contamination is complicated by a host of factors, broadly grouped into substantial and often unknown variations in 

subsurface conditions, contaminants, and the mechanisms of their movement. The problem is further complicated by 

the multiplicity of other pathways by which contaminants may be ingested, the variation in human response to a given 

dose, and the variety of approaches that may be taken to reduce such risks. Questionnaire was prepared and used to 

collect technical socio-economic conditions of the owners. After this sampling points are chosen at expected sources of 

pollution. Details of sanitation and environmental conditions in the study area of Kanakapura town are surveyed . From 

the analysis of the water sample it is found that the values of the various parameters are exceeding the permissible limit 

prescribed by BIS in most of the sampling station. 
 

The analysis of the water sample collected from the various bore well reveals that the groundwater is 

unfit for drinking purpose. The water sample is  more polluted in KANAKAPURA town residential areas because 

of lack of sanitation problems. 
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1. Introduction 

 
Water is life; Sanitation is way of life. "Sanitation" refers to all conditions that affect health, especially 

with regard to dirt and infection and specifically to the drainage and disposal of sewage and refuse from houses 

(The Concise Oxford Dictionary). At its first meeting in 1950, the WHO Expert Committee on Environmental 

Sanitation defined environmental sanitation as including the control of community water supplies, excrete and 

wastewater disposal, refuse disposal, vectors of disease, housing conditions, food supplies and handling, 

atmospheric conditions, and the safety of the working environment. 

 

Environmental problems have since grown in complexity, especially with the advent of radiation and 

chemical hazards. Meanwhile, the world's needs for basic sanitation services (i.e., drinking -water supply, excrete 

and wastewater disposal) have greatly increased as a result of rapid population growth and higher expectations. 

This led to the designation by the United Nations of the International Drinking Water Supply and Sanitation 

Decade (1981-1990).There has been considerable awareness of community water supply needs, but the problems 

of excrete and wastewater disposal have received less attention. In order to focus attention on these problems, 

"sanitation" became used and understood by people worldwide to refer only to excrete and wastewater disposal. 

A WHO Study Group in 1986 formally adopted this meaning by defining sanitation as "the means of collecting 

and disposing of excrete and community liquid wastes in a hygienic way so as not to endanger th e health of 

individuals and the community as a whole" (WHO, 1987a).Hygienic disposal that does not endanger health 

should be the underlying objective of all sanitation programmers'. 
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The cost of a sewerage system (which is usually more than four times that of on -site alternatives) and 

its requirement of a piped water supply preclude its adoption in the many communities in developing countries 

that lack adequate sanitation. On-site disposal, dealing with excrete where it is deposited, can provide a hygienic 

and satisfactory solution for such communities. Safe disposal of excrete is of paramount importance for health 

and welfare and also for the social and environmental effects it may have in the communities involved. Its 

provision was listed by the WHO Expert Committee on Environmental Sanitation in 1954 among the first basic 

steps that should be taken towards ensuring a safe environment (WHO, 1954). More recently a WHO Expert 

Committee on the Prevention and Control of Parasitic Infections (WHO, 1987b) stressed that "the provision of 

sanitary facilities for excrete disposal and their proper use are necessary components of any programmers aimed 

at controlling intestinal parasites. 

 

In many areas, sanitation is the most urgent health need and those concerned with the control of 

intestinal parasitic infections are urged to promote intersectoral collaboration between health care authorities and 

those responsible for the provision of sanitation facilities and water supply at the community level."  

 

2. OBJECTIVES : 
 

To obtain an understanding of the changes to the groundwater flow system that occur beneath cities and 

the relative importance of the recharge mechanisms introduced as a result of urbanization (especially where the 

city is unsewered or in adequately sewered/having their own on-site sanitation systems).The main objectives are 

as follows, 

 
i. To study the sanitation status in the study area. 

 
ii. To identify the bore wells/open wells in the study area. 

 
iii. To study the possibilities of various diseases transmitted due to the impact of on -site sanitation 

 
iv. Water and soil samples are collected from bore wells/open wells close to the onsite sanitation syste  

Sampling and analysis of water and soil will be carried out as per standard methods for chemical and 

bacteriological parameters. 
 

v. To predict the impact of low cost on-site sanitation system on subsurface water. 
 
 
 

3. STUDY AREA 
 

Kanakapura is located at an average elevation of 638m(2093ft) above sea level. Kanakapura is 

a town and the headquarters of Kanakapura Taluk in the Ramanagara district  in the state of Karnataka, India. Situated 

near the city of Bengaluru, this town is famous for the production of silk and granite.It is situated 55km south of 

Bengaluru on the bank of River Arkavathi. 

 

There are 43 village panchayats in the taluk. A major industry is mining of granite in quarries. Other 

activities include silk production, powerlooms, brick production, bamboo production pottery and other rural 

industries. Agriculture is the main source of income for people . The Bee keeping industry has covered 38 

villages and there are 150 bee keepers who maintain 300 bee colonies. The State Government is providing 

training facilities to rural people to encourage bee keeping in rural area. 
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The Kanakpura taluk has geographical area of 1,59,426 Hectares consisting of 6 hobli's via a) Kasaba 
 

b) Harohalli c) Maralawadi d) Kodihalli e) Sathanur f) Uyyamballi. normal rainfall is 768mm and actual  
 

rainfall 750.84mm. 
   

 

Population 57060 
 

 

  
 

    
 

 Area 7.8 sq.km  
 

     

 Per Capita Water Supply 75 - 80 lpcd  
 

    
 

 Summer Temp. 34 
0

C  
 

 Winter Temp. 24 
0

C  
 

 
The main potentiality of this taluk is Granite quaries.The industrial activities include Silk Reeling, 

Twisting, Brick Industries, Bamboo activities, Pottery and other rural industries. Kanakapura situated to the (56 

km from Bangalore ) South of Bangalore is on the right bank of the river Arkavati. The fort in Kanakapura is 

said to have been erected by Jagadevaraya, the chief of chanapatanna. The predominant form of sanitation is pit 

latrines whose impacts on groundwater quality was the main objective of the study. The main source of domestic 

water is bore-well. Study area does not contain underground drainage system.At a localized scale,Kanakpura 

taluk is covered with granitic rocks and Red sandy soil. 
 

3.1 WHETHER 
 

Kanakapura is located at an altitude of 638 meters, and has a tropical climate with three major seasons: 

summer monsoon and winter. The summer months in the town of Kanakapura are April, May and June. The 

weather in Kanakapura is quite hot during this time, with the maximum temperature ranging around thirty seven 

degrees (37°C) and the minimum temperature ranging around twenty two degrees (22°C). 
 

True to its location in Karnataka, the monsoon in Kanakapura is quite heavy, and this season 

prevails during the months of July, August and September. The region of Kanakapura experiences heavy rains 

during this time, and trekking is not advisable during these months. .The town of Kanakapura experiences winter 

during the months of October, November andDecember. The temperature during this time in the town is 

variable, with maximum temperatures hovering around thirty two degrees (32°C) and minimum temperatures 

hovering around eighteen degrees (18°C). 
 

The months from December to February are the pre summer months in Kanakapura. .The 

winter months of October, November and December and the pre summer months of January and February are 

the best time to visit this place. Tourists visiting Kanakapura during the pre summer months. 
 

4 MATERIALS AND METHODOLOG 
 
4.1 QUESTIONNAIRE METHOD 
 

Physical site survey (Reconnaissance) was carried out in study area of kanakapura  town Questionnaire 

was prepared for study the status of sanitation system in study area.The details of questionnaire is reported in 

Appendix-A. 

The study has been carried out with the help of the collection of both primary and secondary data. The primary 

survey is mainly composed of observation and interview through questionnaire method. 25 main questions are 

considered which include particularly of household drainage around the house, source of water supply, bathroom 

& toilet facilities in the house, disposal of sewage through sewerage system/low cost sanitation, type of low cost 

sanitation systems, type of latrine facilities, mode of collection of faecal matter from manual latrines, drainage 

around the house, the most frequently reported diseases in the family ect.., It is very difficult to interview all the 

household and conduct survey to collect the information with respect to sanitation systems and their problems. 

Data was drawn with the help of a questionnaire from the survey of 45 household in study are a. The field work 

was carried out during the period from March-April 2011. This information is useful for the study of status of 

sanitation system and other Environmental conditions in study area. 
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4.2 SAMPLING PROGRAME 

 

 

4.2.1 LOCATION OF BORE WELLS/OPEN WELLS IN THE STUDY AREA. 
 

Questionnaire were prepared details was collected during March 2011 for selecting sampling points 

& also to study the status of sanitation. The number of Bore wells was selected by Physical site survey and by 

studying questionnaire. Totally 8 numbers of bore wells were selected. The sampling stations will be selected 

where Bore wells are located near by the septic tanks. For the analyses purpose, the soil samples were collected 

at the two different sampling stations. First sampling station near the septic tank at Housing board, Kanakapura 

town & second sampling stations of sampling wells near the septic tank is at Rice mill road kanakapura town. 

First sampling station contains 5 bore well samples namely BW-1, BW-2,BW-3, BW-4, BW-5 & The second 

sampling station contains 5 bore well samples namely BW-6, BW-7, BW-8, BW-9, BW-10. 

 

 

4.2.2 COLLECTION OF WATER SAMPLES 
 

The study areas were selected where sewerage systems are non existent. Based on the information's 

gathered 10 wells (Bore wells) which were within or down the gradient from the residential areas having Septic tanks 

systems/ pit latrines and the houses having their nearness to onsite sanitation system within the homestead were 

considered for the study. The sampling stations will be selected where Bore wells are located near by the septic tanks. 

Sampling program for collection of water samples have start on may 2011 for the analyses purpose, the water samples 

were collected at the two different sampling stations. First sampling station near the septic tank at Housing board, 

Kanakapura town & second sampling stations of sampling wells near the septic tank is at Rice mill road kanakapura 

town. Totally 30 samples were collected for an interval of 15 days from ten predetermined stations. 

 

 

The sampling of water was done as per the standard methods(2005). pH, Electrical conductivity and total 

dissolved solids were measured at the site using Calibrated potable pH meter and Conductivity cell. The samples 

were collected separately in sterilized 2 liter bottle capacity polyethylene cans. First, the cans were rinsed two 

times with samples and then it will be sealed securely for physical and chemical examinations. For 

bacteriological analysis, 500ml sterile bottle were used for collection of samples. The samples were stored in the 

refrigerator and analyzed as per the standard methods. The collected samples were  examined in the laboratory for 

physical, chemical & bacteriological parameters. 

 

 

The water quality parameters of the bore well samples were determined as per standard 

methods(2005).Table 3.4 shows details of standard methods adopted for analysis of water samples. The water 

samples were analyzed for pH, Electrical Conductivity, Total alkalinity, Turbidity, Total dissolved solids, 

Chloride, Sulphate, Nitrates, Sodium, Total iron, Calcium, Magnesium, Total hardness, Fluoride, Bicarbonate, 

Carbonate, Potassium, BOD, COD and E-coli. 



 

 
44 ANUSANDHANA - Journal of Science, Engineering and Management, Vol-03, Issue-01, June 2014  
 
4.2.3 STANDARD METHODS FOR ANALYSIS OF WATER : The water quality parameters of the bore well 
 
samples were determined as per standard methods.  
 

PARAMETER UNIT  
   

pH -  
   

Conductivity Micro-mhos/cm 
   

Turbidity NTU 
   

Total Dissolved solids mg/l 
   

Total alkalinity mg/l 
   

Chloride mg/l 
   

Sulphate mg/l 
   

Nitrates mg/l 
   

Sodium mg/l 
   

Total iron mg/l 
   

Calcium mg/l 
   

Magnesium mg/l 
   

Total hardness mg/l 
   

Fluoride mg/l 
   

Bicarbonate mg/l 
   

Carbonate mg/l 
   

Potassium mg/l 
   

BOD mg/l 
   

COD Mg/l 
   

E-coli colonies 
   

 
 
METHO DS  
 
pH meter 
 
Conductivity meter 
 
Turbidimetric 
 
Conductivity meter 
 
Titrimetric method 
 
Argentometric method 
 
Turbidimetric 
 
Ion-Analyzer method 
 
Flamephotometric method 
 
Phenanthroline method 
 
Titrimetric method 
 
Titrimetric method 
 
Titrimetric method 
 
Ion-Anayser method 
 
Titrimetric method 
 
Titrimetric method 
 
Flamephotometric method 
 
Titrimetric method 
 
Autoclave method 
 
Membrane filters technique.  

 

 
4.2.4 DRINKING WATER QUALITY STANDARDS  
 

 W.H.O. I.C.M.R. Standards BIS LIMIT 
 

PARAMETRS 

      
 

Highe st Maximum Highe st Maximum Highe st Maxim um 
 

 Desirable Permissible Desi r ab le Permissible Desi r ab le Permissible 
 

 limit limit limit limit limit limit 
 

       
 

pH 7 - 8.5 6.5 - 9.5 7 - 8.5 6.5 - 9.2 6.5 - 8.5 -- 
 

       
 

ELEC TR IC A L CONDUC T IVITY  -- -- -- -- -- -- 
 

(micro Siemens)       
 

       
 

TOTAL DISSOLVED SOLID -- -- 500 1500 500 2000 
 

(mg/L)       
 

       
 

TOTAL ALKALINITY -- 120 -- -- 200 600 
 

(mg/L)       
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CHLORIDE (mg/L) 200 600 200 1000 250 1000 
       

SULPHATE (mg/L) 200 400 200 400 200 400 
       

NITRATES (mg/L) 45 45 -- -- 45 -- 
       

SODIUM (mg/L) -- -- -- -- -- -- 
       

TOTAL IRON (mg/L) 0.3 1.0 -- -- 0.3 1.0 
       

CALCIUM (mg/L) 75 200 -- -- 75 200 
       

MAGNESIUM (mg/L) 50 150 -- -- 30 100 
       

TOTAL HARDNESS (mg/L) 200 600 300 600 300 600 
       

FLOURIDE (mg/L) 0.5 1.0 - 1.5 20 -- 1.0 1.5 
       

BICARBONATE (mg/L) -- -- -- -- -- -- 
       

CARBONATE (mg/L) -- -- -- -- -- -- 
       

POTASSIUM (mg/L) -- -- -- -- -- -- 
       

BOD (mg/L) -- -- -- -- 0.9 5.0 
       

E-Coli 0 1 0 1 0 1 
        
Source: Environmental Engineering Laboratory Kottiah. B 

 

5. RESULTS. 
 
5.1 Average Water quality parameters of bore well samples collected at Kanakapura town from the 

Month of April- June201 
 

     Study Area     
 

PARAMETRS 

          
 

 Bodigere   Housing Board Ambedkar Nagara 
 

             

 S1 S2 S3 S4 S5 S6  S7 S8 S9 S10 
 

             

PH 6.55 6.63 6.12 7.31 7.21 6.43  7.15 6.25 7.26 7.36 
 

            
 

CONDUCTIVITY 700 900 1050 900 800 2300  1100 1400 2320 2920  

(Micro-mhos/cm)  
 

            

TOTAL DI SSOLVED 
458 592 680 590 502 1498 

 
722 902 1300 1760  

SOLIDS(mg/L)   

            

TOTAL ALKALINITY 150 175 150 150 125 250 
 
150 150 125 125  

(mg/L of CaCO3)  
 

           
 

CHLORIDE(mg/L) 95 125 170 140 100 425  200 225 559 512 
 

            
 

SULPHATE(mg/L) 46 126 37 95 183 169  45 87 84 296 
 

            
 

NITRATES(mg/ L) 28 26 64 39 50 79  44 65 126 74.4 
 

            
 

SODIUM(mg/L) 133 125 138 153 120 154  119 113 88 400 
 

            
 

TOTAL IRON(mg/L) 0.02 <.01 <.01 0.01 0.02 0.02  0.02 0.02 0.08 0.04 
 

            
 

CALCIUM(mg/L) 160 230 290 240 210 560  310 350 94 139 
 

            
 

MAGNESIUM(mg/L) 80 150 140 210 40 540  260 310 176 55 
 

            
 

TOTAL 
240 380 430 450 250 1100 

 
570 660 940 568 

 

HARDNESS(mg/L)  
 

            

FLOURIDE(mg/L) 1.28 0.29 1.6 1.43 2.15 1.3  0.22 1.92 2.24 1.69 
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BICARBONATE(mg/L) 60 70 60 60 60 100 60 60 397 457 
           

CARBONATE(mg/L) 90 105 90 90 90 150 90 90 Nil Nil 
           

POTASSIUM(mg/L) 5 19 19 11 7 17 12 23 9.95 16.2 
           

BOD(mg/L) 3.56 .83 1.1 1.37 1.92 1.37 1.65 2.19 0.9 1.8 
           

E
-
Coli 8 12 6 6 15 5 4 7 7 5 

 
 

 
5.2 SANITATION AND ENVIRONMENTAL CONDITIONS IN THE STUDY AREA OF KANAKAPURA TOWN.  

 

Questions Sanitation condition Percentage 
 

   
 

1.Source of water supply 1. Municipal supply 70 
 

    
 

 2.Borewell 30 
 

    

2.Bathroom & toilet facilities in the 1. Present 94 
 

house 2. Not present 6 
 

3.Disposal of sewage 1.Sewerage system - 
 

 2.low cost system 100 
 

4.Type of low cost sanitation system 1.septic tank 54 
 

 2.open drain 40 
 

 3.open defecation 6 
 

5. Type of latrine facilities 1) Private 94 
 

    
 

 2) Public - 
 

 3) Roadside - 
 

 4) Field 6 
 

   
 

6. Mode of collection of faecal matter i) Private Service 100 
 

from manual latrines. 
   

 

ii) Municipal service -  

 
 

     

7. Drainage around the house i) Yes 98 
 

    

 ii) No 2 
 

8.Type of drainage 1) open 100 
 

 2) close - 
 

9.state of water supply 1) Regular 58 
 

   
 

 2)Not regular 42 
 

10.Amount of water supply 1) Sufficient 40 
 

    

 2)Not sufficient 60 
 

11.water logging around the house 1) Yes 78 
 

    

 2) No 22 
 

12.Type of water logging 1) Rainwater only 6 
 

    
 

 2) Wastewater only 24 
 

 3)Both 60 
 

13.The most frequently reported 1)Fever 99 
 

disease 
    

2)cold 80  

 
 

 3)Typhoid 22 
 

 4)Dysentery 58 
 

 5)Jaundice 20 
 

 6) cholera 10 
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6. CONCLUSIONS 

 

From the analysis of the water sample it is found that the values of the various parameters are exceeding the 

permissible limit prescribed by BIS in most of the sampling station. 
 

The analysis of the water sample collected from the various bore well reveals that the groundwater is 

unfit for drinking purpose. 
 

The water sample is more polluted in KANAKAPURA town residential areas because of lack of 

sanitation problems. 

 

7. WORK COMPLETED 
 

Physical site survey was carried out in the study area. 
 

Questionnaire was prepared and secondary survey composed of interview through questionnaire 

wascarried out. 
 

Borewell/open wells in the study area were located. 
 

Usingquestionnaire various diseases transmitted due to the impact of on -site sanitation in 

kanakapuratown were known. 
 

Sanitation and Environmental conditions in the study area. 
 

Firstset of water samples were collected and tested for Chemical, Physical and Bacteriological  
parameters . 

 

8. WORK TO BE CARRIED OUT 

 

Tocollect 2 sets of water samples totally 20 samples will be collected for an interval of 15 days from 

tenpredetermined stations. 
 

Bycomparing all the three sets of results, predict the impact of low cost on-site sanitation system 

onsubsurface wate 
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