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Abstract 
The quality of groundwater in nature is determined by quantum and nature of recharge, chemical composition of the soil cover 
and its thickness, mineralogical make up of the aquifer, residence time of the water which is governed by the transmissivity of the 
formation. The two important characteristics of the crystalline terrain, which covers practically the entire Taluk, are the 
heterogeneity and preferred flow paths. They have a dominant role to play in determining the quality of the ground water with the 
result; large variations are noticed in short distances. Thus it is not uncommon to get varied quality of water even in a small 
village. This fact is to be borne in mind while locating sources of water supply for various uses. 

 
Quality data in respect of 14 parameters of all the drinking water sources in the villages is available with PRED. Summaries of 
bore well sources, Gramapanchayat wise which is presented in Table 
1.1. The same has been collected and analysed. The range of value in respect of 14 parameters are given in table 1.2 Table 1.3 
summarizes the number of wells with a quality problem in the Taluk. As seen the most commonly observed problems relate to the 
total dissolved solids, Total hardness, Turbidity, Calcium, Iron and Fluoride. The strategy to be adopted in providing solutions to 
these villages is discussed. 

 
As for the irrigation requirement, the two important quality parameters are Sodium adsorption ratio and total dissolved 
solids are indicated by the Specific conductance of the water These determine the Salinity and Sodium hazard from the 
irrigation water. These determined from the results available in the records of DMG. Considering the fact that large areas 
of the Taluk are covered by red soils and mixed soil, it is very important to study the soil water inter relationship before 
undertaking irrigation practice. It can be safely concluded that in red soil areas, the quality of ground water is safe for 
irrigation and has low to medium salinity-low sodium hazard 

 
Keywords: Recharge, Aquifer, quality problem, Soil cover 

 
1. INTRODUCTION 

 
Drinking water, in adequate quantity and safe quality, is a basic requirement for life and determinant of standard of living 

of human being. However, around 22 per cent of households in India do not have access to safe drinking water sources, like tap, 
hand pump and tube well (Census 2001). Lack of access to and adequate quantity of safe water supply results in many diseases 
such as diarrhoea, trachoma, flourosis, cholera, hepatitis – A, etc. For instance, over 750 persons per lakh population suffered from 
diarrhoea, attributed to poor water quality drinking water. Any type of illness, indeed, adversely affects human resource 
development and productivity, especially poor being worst sufferer. Severity of the problem compelled the Central and State 
Governments to increase efforts for covering more number of households with adequate and safe drinking water supply, along with 
sanitation services, which coincides with one of the Millennium Development Goals identified by the UN (UNDP 2003). The 
National Water Policy 2002 reflects the significance attached to drinking water by stating, “adequate safe drinking water facilities 
should be provided to the entire population both in urban and rural areas. Irrigation and multipurpose projects should invariably 
include a drinking water component, wherever there is no alternative source of drinking water. Drinking water needs of human 
beings and animals should be the first charge on any available water” (GoI 2002). 

Drinking water, sourced from both groundwater and surface water, has been encountering resource specific problems such 
as depletion, deterioration in quality, etc. In Karnataka more than 90 per cent of habitations, especially rural, depend upon 
groundwater. The pressures exerted by supply and demand side factors have caused several env 

The major environmental problems in drinking water supply include:  

(1) Inadequate quantity of drinking water supply, a problem of scarcity and governance;  

(2) Scarcity of drinking water in summer months, a problem of natural factors, seasonality, governance and management;  
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(3) Depletion of drinking water sources, a problem of resource management and  

(4) Deteriorating quality of drinking water, a direct environmental problem. The nature and magnitude of these problems in rural 
and urban areas of Karnataka are discussed in this section. 

Climate: Physiographically Hoskote Taluk presents an undulating topography with gentle slope towards Southwest. The general 
elevation of the ground is around 870 in above MSL. The highest elevation is seen near Nandagudi which rises above 940 m 
N1SL. Hoskote Taluk enjoys a salubrious climate with mild summers and pleasant winters. The summer temperature touches 37°C 
during May and the winter temperature around 19°C during December/January. The relative humidity is around 77% during 
monsoon and 50% during dry month. The study area receives an average rainfall of 838mm. 

 
Karnataka has 226 urban local bodies, and the KUWSDB has taken up drinking water supply works in about 208 ULBs. 

Among the 208 ULBs for which information is available only about 23 per cent of them have adequate quantity of drinking water 
supply. All towns in 10 districts (Bangalore Urban, Kolar, Tumkur, Udupi, Chitradurga, Dharwad, Gadag, Haveri, Raichur and 
Bagalkot) suffer from inadequate quantity of drinking water supply (Annex 2). Out of the five municipal corporations in only two 
corporations, i.e., Mysore and Mangalore, people are getting adequate drinking water (Table 1). There are about 240 Piped Water 
Supply Schemes, 127 Urban Water Supply Schemes and 20 Board Water Supply Schemes constructed by the end of October 2003. 
The progress of the various water supply schemes shows that the number of Piped Water Supply Scheme has increased from 216 in 
1999 to 240 by end of October 2003, while that Urban Water Supply Scheme raised from 89 to 127. However, this increase has not 
been enough to provide adequate drinking water supply to urban people in many ULBs as over 77 per cent of the ULBs suffer from 
inadequate drinking water supply. 
 
Geology of the Studyarea 

Geologically the area is chiefly made up of peninsular Gneisses, small bodies of granite plutons and youngerdoleriticdykes 
are also observed. 
 
Table 1.1 Summary of Bore well sources Grampanchayat wise 
 

C0l.1 Col.2 Col.3 Col.4 Col.5 

Sl.no Grampanchayat Number of 
sources 

Samples Collected Notsampled 

1 Anugondanahally 23 17 6 

2 Bailnarsapura 27 22 5 
3 DoddaGattiganabbi 37 29 8 

4 Devanagundhi 44 29 15 

5 Doddaaraligere 47 36 11 

6 Doddanallala 47 29 18 
7 Doddahullur 28 21 7 
8 Ganagaloor 35 29 6 
9 Giddappanahalli 33 22 11 

10 Hittasandra 35 31 4 
11 Jadigenahalli 25 20 5 
12 Kamblipura 30 24 6 
13 KalkunteAgrahara 22 17 5 

14 KhajiHosalli 31 26 5 
15 Kumblehalli 29 22 7 
16 Lakkondahalli 31 22 9 
17 Mutsandra 36 33 3 
18 Mugabhala 35 26 9 
19 Nandgudi 34 30 4 
20 Nelawagilu 34 25 9 
21 Harohalli 34 23 11 
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22 Samethanahal li 32 17 15 
23 Shivanapura 41 27 4 
24 Sulibelehalli 21 17 4 
25 Thavarekere 39 30 9 
26 Wagatta 40 26 14 
 Total 870 650 220 

 
Problem of Inadequate Drinking Water Supply in Bangalore City 

Bangalore, the capital city of Karnataka, is experiencing a rapid increase in population from 4.13 million in 1991 to 6 million 
in 2001, putting more pressure on the provision of basic amenities of life like adequate drinking water, sanitation facilities, etc. 
Providing adequate drinking water supply to Bangalore City is one of the important emerging issues at present. The level of drinking 
water supply in Bangalore city lies in the range of 105 LPCD (Annual Report 2001-2002, BWSSB4). But, this level of water supply is 
far less than the norm of 150 - 200 LPCD recommended for a city of this size by the CPHEEO (BWSSB Website). Apart from low 
level of water supply, even that rate is on the decline. During 1995, people in Bangalore were receiving about 145 LPCD, but the 
service declined to 105 in the later years. Hence, inadequate supply of drinking water is an important issue for a large metropolitan 
city like Bangalore. 

 
Apart from inadequate water supply another problem confronted by Bangalore is the more dependency on one drinking water 

source, i.e., Cauvery River, which provides over 87 per cent of drinking water drawn from river sources. The dependency on Cauvery 
is growing with the increased number of water supply schemes based on Cauvery water (already three schemes i.e., CWSS I, II and III 
are completed and CWSS IV is in progress). The increased dependency has its own demerits of high cost, etc., due to the long distance 
from the source. Arkavathy River is another source contributing about 12 per cent of water to Bangalore, but it is a rain-based river, 
which dries up during deficient rainfall years. In recent years the frequency of drying up of the T. G. Halli Reservoir on river 
Arkavathy has increased due to drought situations. Hence, the dependency on Cauvery has increased. 
 

In addition to rivers, ground water is another major source of drinking water in Bangalore. There are over 7000 borewells 
maintained by the BWSSB, apart from over 80000 borewells maintained by private people. An Estimation by the BWSSB shows that 
over 103000 million liters of water per year is extracted from groundwater source, which is about 28 per cent of the total drinking 
water supply during 2001-02. As a result, the ground water level is fast declining in Bangalore. Absence of recharging measures of 
groundwater and conserving rainwater, etc., have added to the problem. 
 
Depletion of Groundwater 

Depletion of drinking water sources, be they the ground or surface water adds to further environmental problems, via 
shortage and deterioration of quality of water. A study by the Department of Mines and Geology (DMG) on fluctuations in ground 
water tables during 1978 to 1997 (Rajamarthanda, 1998), showed both fluctuations and depletion in the ground water level up to 7 
meters in several districts (Annex 3). In the districts such as Bangalore, Chitradurga, Kolar and Tumkur the problems are acute. 
Another study by the DMG on the ground water level across the watersheds during 1999 depicted 56 watersheds as over exploited and 
critical, attributed to over extraction of ground water. These 56 watersheds fall in 34 taluks (Table 2), where Kolar, Tumkur, 
Bangalore Rural, Banglaore Urban, and Chitradurga districts have more number of over exploited and critical taluks. The drastic 
decline in the ground water has adversely affected over 50 per cent of villages in majority of taluks. This clearly indicates that 
depletion of groundwater, the major source of drinking water, would affect the availability of drinking water. 

 
Causes for Inadequate Coverage and Depletion of Groundwater 

Problem in drinking water supply are caused by both supply and demand side factors. Two major supply factors are depletion 
and deterioration in the quantity and quality of water. The major environmental factors causing inadequate supply of drinking water 
are non-availability of perennial water sources, high dependency on ground water, depletion of ground water, etc. Ground water is 
experiencing wide fluctuations and cyclically declining in many districts. The major causes are seasonality, geographical and 
geological conditions, rainfall fluctuations, low recharging rate, etc. It is important to note that as much as depletion of ground water 
(a supply factor), over extraction (a demand factor) is also a factor causing this depletion. The rapid and accelerated drawal of ground 
water to meet competing demands from various sectors like agriculture, industry, etc., are leading to decline in ground water table. 
 

Another related cause is decline in the availability of surface water particularly during summer season, which results in 
inadequate drinking water supply. The supply capacity of surface sources likerivers, lakes, reservoir and tanks also has come down 
due to another set of causes. The notable ones are: forest degradation and siltation, uncertainty and fluctuations in rainfall (GoK 2004). 
The general neglect in conserving rainwater has resulted in waste of rainfall by way of run-off and evaporation. Finally, manmade 
factors like discharging untreated waste, sewage flow, etc., to water bodies also lead to depletion and deterioration of water resources. 



 

  

  
 

INTERNATIONALJOURNALOF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:2(5), February:2021 

Online Copy Available: www.ijmer.in 

 

 
200 

 

 
Increasing demand and hence over-exploitation are the other demand based causal factors leading to inadequate drinking 

water availability. There is an increasing population pressure on ground water extraction, since it is not only used for drinking purpose 
but also for irrigation. This can be noticed from the increased number of wells in the state from 78503 in 1987-88 to 885814 during 
1999, which is the major source of drafting ground water. All these factors have reduced the quantum of ground water availability in 
aquifers, particularly during summer season, which results in fluctuations in the supply of drinking water. 
 

Apart from the above (supply and demand driven) factors, lack of operation and maintenance of water supply schemes (a 
matter of management and governance) is another major cause for inadequate drinking water supply as rightly pointed out by the 
Strategy Paper of RDPR (GoK, RDPR 2000). Other management related causes, which can be attributed to variations in supply of 
water are leakage in distribution network, and power fluctuations, making water supply schemes sub-optimal (GoK, HPC, 2002). 
Leakage and unaccounted use of water cause disparity in the distribution. 

 
Impacts of Poor Water Quality 

Poor quality water has serious implications on health and environment. For instance, contaminated water has adverse impacts 
on health like disorder of teeth, bones, skin allergies, birth defects and premature infant death, water borne diseases, etc. Ground water 
with excess fluoride has caused Fluorosis to 1.29 lakh people in Gulgarga and Tumkur (reported in The Hindu, 5 April 2002) and to 
more than 25000 people in Kolar (reported in Vijaya Karnataka, Kannada Daily, 2 October 2000). Polluted ground water around 
Bangalore peri-urban areas is causing health problems like skin irritation, throat infection, vomiting, jaundice for children, etc., and 
this has resulted in an increased health expenditure of about Rs. 3000 per year per family (Diwakar and Nagaraj, 2002). 
Contamination of river water has led to no aquatic life like fish up to 2 Kms. range in river Bhadra from the point of effluents 
discharge by Mysore Paper Mills. This indicates that in general river and tank aquatic life is severely affected due to low quality 
water. 

 
Institutions at District and Lower Levels 

At the district level there are three Panchayat Raj Institutions responsible in implementing the programmes, including those 
on drinking water supply. 
 
Zilla Panchayat: ZP, the first tier in Panchayat Raj institutions, is responsible for planning, implementingand monitoring all the 
developmental programmes in the district which are being carried out by the departments such as PWD. 
 
Taluk Panchayat: Taluk Panchayat liaisons between ZP and Grama Panchayat, and responsible forimplementing and monitoring 
developmental works at taluk level. 
 
Grama Panchayat: As the lowest tier of Panchayat Raj institution, it prepares its own plan and implementsafter getting approval 
from Taluk Panchayat. It is also responsible for collecting water charges, operations and maintenance of water supply schemes. 
 
Village Water and Sanitation Committee (VWSC): VWSCs are developed to involve the localcommunity participation in the 
project villages of the World Bank assisted Integrated Rural Water Supply and Sanitation. VWSCs play a crucial role in planning, 
implementation and operation and maintenance of the assets created. 
 
Other Institutions 
Department of Mines and Geology 

The Groundwater Division of the Department conducts the activities of: (1) assessment of ground water resources in all the 
taluks; (2) periodic monitoring of groundwater levels; (3) monitoring of the ground water quality for various purposes; (4) 
determination of aquifer characteristics; (5) selection of sites and construction of artificial recharge structures; (6) selection of suitable 
sites for drilling borewells; (7) issue of feasibility reports/certificates; and (8) regulate development of groundwater resources in a 
systematic and scientific manner. 
 
Directorate of Health and Family Welfare: This department apart from implementing various healthprogrammes, conducts water 
quality testing for bacteriological contamination with its District Surveillance Unit. A district level coordination committee headed by 
the Deputy Commissioner of the district coordinates with all departments and reviews the surveillance of the communicable diseases 
including water borne diseases. 
 
Directorate of Watershed Development: This department is concerned with carrying out activities likerecharging ground water, 
along with several other activities like soil conservation, etc. 
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Irrigation Department: The irrigation department is the nodal agency for major and minor irrigationprojects. Although major portion 
of water is used for agriculture purpose, it is also used for drinking purpose hence the irrigation department is also involved in the 
provision of drinking water supply. 
 
NGOs and Community Based Organisations (CBOs): NGOs and CBOs play a crucial role in creatingawareness among the 
communities to involve in planning, implementation and monitoring activities of drinking water projects. 
 
Institutions in Operation and Maintenance of Rural Water Supply 

In Karnataka, with the introduction of Panchayat Raj institutions, the responsibility of operation and maintenance of drinking 
water supply schemes is entrusted to Grama Panchayats. The GPs appoint pump operator and other personnel for the operation of the 
systems from the local villages. The maintenance of the schemes is carried out by fixing some amount of tariff for the users on adhoc 
basis. Taking into account the inadequate attention given by the ZPs in maintenance activities of drinking water supply schemes, and 
to create a sense of ownership among the GPs and users, the Government has transferred the operation and maintenance of all Piped 
Water Schemes and Mini Water Schemes to the GPs. Although the government is partially meeting the operation and maintenance 
expenditure, it is proposing to transfer the full responsibility to GPs in the coming years. 
 
5.1.5. Institutions in Water Quality Monitoring 

At present there is no well-defined and conceived agency with a mandate for water quality monitoring in rural areas. The 
water quality in rural areas is supposed to be tested by the RDED. The RDED tests the quality of water in the newly dug borewells and 
if the standard (BIS) is met then the water will be supplied for use. But, after the initial testing, no regular monitoring of water quality 
is done. Apart from RDED, few other institutions have the facility of testing water quality. They are: 
 

Public Health Institute and District level Public Health Laboratories of the Health and Family Welfare Department has 28 
laboratories. 

Public Health Institute at Bangalore, conducts test for chemical and bacteriological contamination. 
 
Problems or Gaps in the Institutional Structure of Drinking Water 

Although different institutions are involved in the provision of drinking water supply, the institutional system has certain 
limitations, which are briefly discussed here with reference to the problems. There is an overlapping between state government 
programmes and those implemented by the externally aided agencies in the provision of drinking water services (as shown by a 
project of the World Bank „Roles of Rural Local Organizations‟ at Institute for Social and Economic Change, Bangalore). Local 
organisations have not given adequate importance for operation and maintenance activities of drinking water supply schemes in both 
rural and urban areas, due to paucity of resources – financial and manpower (Puttaswamaiah and Shashanka Bhide 2004). The urban 
local bodies are responsible for operation and maintenance of water supply schemes, but, some local bodies have not taken up this 
responsibility from the Board, which shows lack of coordination in responsibility sharing among the organizations. There is lack of an 
integrated system of water quality testing and monitoring, since multiple institutions are involved in this activity, and utilisation of 
these different institutions is limited due to various reasons like lack of coordination, high cost, non-functionality, etc. 

 
Remedies/Suggestions 

Considering the status of and problems in the water supply the following points might be considered to resolve the problems 
and augment the services. Partially covered habitations, in both rural and urban areas, should be brought under full coverage of water 
supply. Drought prone districts should be given high priority to resolve the problem of inadequate water supply. Drinking water 
quality affected habitations should be taken on first priority basis to provide safe drinking water, through alternative sources or by 
treating water. Operation and maintenance is a major problem in water supply system. Hence importance needs to be given to 
operation and maintenance activities for efficient working of the system. Waterman should be trained /qualified personnel also for 
maintenance of water supply system (both quantity/quality). ULBs can consider privatisation of operation and maintenance of water 
supply schemes, but by protecting poor and vulnerable groups. In villages, Village Water Supply and Sanitation Committees 
(VWSCs) can be established, based on the World Bank project experiences in Karnataka, to supervise the operation and maintenance 
activities of water supply schemes. Maintenance of water quality is an important issue. A single water quality-testing agency should 
be promoted for both rural and urban areas, and should be informed to people on a transparent basis. A vigilance group might be 
created to report on quantity and quality of water supplied functioning of the system, etc., for regular and efficient functioning of the 
system. Water quality awareness camps should be promoted, particularly in rural areas, where groundwater quality is a serious 
problem. Measures need to be initiated and implemented against water polluting industries and ULBs for treating wastewater before 
discharging. 
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An integrated institutional system for groundwater conservation and recharging measures needs to be promoted as ground 
water is the major source of drinking water. Institutional initiatives need to be promoted for rainwater harvesting in both urban and 
rural areas. Attention may be given towards dual water supply system in water quality affected areas (i) one for drinking (ii) another 
for washing, bathing and cleaning purposes. Utilisation of treated waste water needs to be promoted for purposes like industrial and 
gardening activities, for which incentives in terms of subsidized price may be considered. 

 
Among the sample source 25 samples contain Fluoride exceed the permissible limit 0f 1.5 mg per litre. 

 
After the samples show above the neutral level i.e., more than 7 PH indicating the water is basic in nature. 

 
Discussion 

Quality data with respect to 650 drinking water samples is available with ZPED. The same has been collected and analysed to 
draw conclusion for managing the resource. 
 

Out of 650 samples analysed 70% of the samples were classified under potable category. 
 In a majority of the samples 136 samples (20.92%) the total hardness is more than the permissible limit of 600 mg per litre. 
 Among the sample source 338 samples contain Calcium exceed the permissible limit of 200 mg per litre. 
 Among the sample source 3 samples contain chloride exceed the permissible limit of 1000 mg per litre. 
 Among the sample source 43 samples contain Iron accounted for 6.62 % of the total samples exceed the permissible limit of 1mg 

per litre. 
 Among the sample source 33 samples contain Bacteria accounted for 5.08 % of the total samples exceed the permissible limit 0f 

<10/100ml. 
 Among the sample source 18 samples contain Total Dissolved Solids accounted for 2.77 % of the total samples exceed the 

permissible limit 0f 2000 mg per litre. 
 Among the sample source 36 samples contain Turbidity accounted for 5.54 % of the total samples exceed the permissible limit 0f 

10 mg per litre. 
 

Conclusion 
Initially the water was drawn from shallow aquifers and was found to be safe and potable. As years passed on, the usage of 

bore wells enormously increased and drawing water from greater depths resulted in contamination of water. 
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