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Groundwater Quality Scenario in Karnataka State
- An Overview

1. Introduction

Water, the most abundant material on the earth, is vital for life. While all the water
avallable on the earth |s not suitable for consumption, its quality takes the first
attribute for making it consumable. Water being a chemical substance has its own
characteristics that define its quality. The term “quality” when applied to water
generally encompasses physical, chemical and biological characters attributed in the
combined form. Generally, water seldom occurs in its purest form. The rainwater,
which is supposed to be pure, normally gets admixed with oxygen, carbon-di-oxide,
dust and suspended materials from the atmosphere and becomes Iimpure.
Rainwater, while percolating through soils and rocks, dissolves some more
constituents (mineral and salts) and forms groundwater. Groundwater also keeps
moving in the subsurface either through fractures or pores in the rocks and during
its travel modifies its composition. Groundwater in general is better for
consumption compared to the surface water, as it is free from bacteria. However,
human activities on the surface such as unhygienic sanitation, improper disposal of
wastes (both solid and liquid) leads to bacterial contamination of the groundwater.
It is a common experience that quality of water varies from one well to the other
owing to the continuous movement of groundwater. Information on the quality of
groundwater in terms of the extent of the chemical constituents and its biological
purity at any place and the variation of the same across the region provides better
insight not only in to the problems with regard to drinking water but also about its
suitability for agriculture. Information on the status of water quality and its
variation in Karnataka is provided in this report along with few related data.

Water quality monitoring has become an integral part of the water supply system
since the launch of National Drinking Water Mission and provision of safe drinking
water to communities has been one of the action agenda of the Government of
Karnataka. Water quality analysis is the prerequisite for identification of problematic
sources that provides insight to not only for selection of locations but also for
proper development of safe source of water supply. The Rural Development and
Engineering Department (RDED) has been analyzing the quality of any newly
developed groundwater / surface water source in the state. If the quality
parameters are within the prescribed permissible limits, the source is used for the
supply of drinking water and if the quality parameters do not conform to the
standards, the source is abandoned. In areas where there are no sources of good
quality water, people are allowed to use the developed source only with a caution to
adopt methods of treatment. During the year 2000-01, a programme of testing
water quality for organised water supply scheme analysing 14 parameters has been
carried out.
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For this purpose, Karnataka Rural Water Supply & Sanitation Agency (KRWSSA) -
the agency set up by Government of Karnataka, has embarked upon Jal-Nirmal
Yojana, a project aimed at supply of safe drinking water to the rural communities.
Under this programme, a comprehensive study of the quality of groundwater being
supplied in rural areas has been taken up and water quality mapping, building of
GIS database and taluk and district profiles have been generated.

2. Demography

As per the 1991 census, Karnataka State had a population of 449,77,200. Of this,
rural population was 310,69,412 and the urban population was 139,07,788. The
total number of villages / habitations in Karnataka State are 56,682 (Table: 1).
Karnataka State has 27 Districts, namely, Bagalkot, Bangalore (Rural), Bangalore
(Urban), Belgaum, Bellary, Bidar, Bijapur, Chamarajanagara, Chikmagalur,
Chitradurga, Dakshina Kannada, Davanagere, Dharwad, Gadag, Gulbarga, Hassan,
Haveri, Kodagu, Kolar, Koppal, Mandya, Mysore, Raichur, Shimoga, Tumkur, Udupi
and Uttara Kannada.

3. Physical profile of Karnataka

Karnataka State is located in the southwestern part of India (Fig.1) covering an
area of 1,91,789 sq. km. It is bounded by Andhra Pradesh State on the
northeastern and eastern portions, Tamil Nadu State on the southeastern portion,
Kerala State on the southwestern portion, Maharashtra and Goa States on the
northwestern portion and western portion of the State is bounded by Arabian Sea.
The State lies between 11° 35' - 18° 29' N Latitude and 74° 05' - 78° 34' E
Longitude,

3.1 Physiography

The physiographically Karnataka State can be divided into two major classes,
namely, coastal region, which is sub-divided into the Coastal Plains and the
Western Ghats, and the Karnataka Plateau, which is sub-divided into Malnad and
Maidan. The Maidan is further sub-divided into Northern and Southern Maidan, the
latter being at much higher general elevation than the former. Besides a narrow
belt between the Maidan and the Malnad is often referred to as Semi-Malnad.

Coastal Region

The coastal line has a length of about 400 km. and there Is a gradual transition
between the Konkan coast in the north and the Kerala coast in the south. The
coastal region is further divided into two parts, the plains and the Western Ghats,
the former being a narrow stretch rarely exceeding 30 km. in width and at places,
the crests of the adjoining Western Ghats reaching the sea as close as 13 km. The
differential erosion, river piracy and faulting on a variety of lithological formations
combine to dissect the plains to a large extent.
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Coastal Plains: The plains are partly formed by marine denudation, but the level
character of the land is severely restricted directly by the Western Ghats and
transverse intrusion. Estuarine plains of the Kali, the Tadri, the Gangavali and the
Sharavati rivers, separated by two east-west Sahyadri offshoots, border the
coastline. Since the valley flanks are faulted, the coastal low lands find an extension
along the major river valleys.

Western Ghats: To the east of the coastal plains, the general elevation is higher
and increase in height occurs abruptly resulting in Western Ghats sections. The
Western Ghats rise in a series of terraces, but the general elevation is lower as
compared to the stretch in the north (Maharashtra) or in the south (Kerala). The
Western Ghats run NNW to SSE for about 320 km. The eastern slope is
comparatively gentler. From this main range are the offshoots that run both
eastward into the Malnad and westward into the coastal plains.

Karnataka Plateau

The Karnataka Plateau has two natural sub-divisions, the Malnad and the Maidan,
which include the Northern upland or the Deccan trap and the Southern upland. In
a variety of attributes of physical as well as cultural landscapes, the distinction
between the Malnad and Maidan is sharp.

The Malnad: The general elevation of the Malnad is slightly greater than that of
plateau, but the country is rugged with a number of hills that receive larger amount
of rainfall and are forested and support one of the largest plantation economies in
the country. The valleys in this tract are often 30 to 40 km. wide. The deeply
dissected ghat edges with deep gorges, waterfalls, river captures and the
watersheds interlacing with denser Evergreen and Semi-Evergreen forests
constitute the core of the Malnad. '

The Maidan: The region is characterised by undulating landscape with rather
broad-based valleys. The Maidan is relatively flat surface, a plateau rising between
450 to 700 m in the northern part of the State and between 900 to 1200 m in the
south.

Southern Maidan: The Southern Maidan is bounded by 650 m contour and Is
characterised by a higher degree of slope. The southern upland consists of a series
of rolling granitic hills between Tumkur and Kolar districts.

Northern Maidan: The Northern Maidan provides a mountainous treeless
expansive plateau landscape. The river plains of the Krishna, the Bhima and the
Tungabhadra with the intervening watersheds, the step like landscapes, laterite
escarpments, hills and ridges break the monotony of the Northern Maidan.
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3.2 Drainage
There are seven river basins, which drain the State (Fig.2 ; Table 1.2).

Tablé 1.2 River basins of Karnataka

SI. Name of the Catchment % of

No. basin area total area
(sq.kms) of the State

1 Krishna basin 1,13,271 59.10

2  Godavari basin 4,405 2.30

3  Cauvery basin 34,273 17.80

4  West flowing rivers 26,214 13.70

5 North Pennar

6 South Pennar} 13,610 7.10

7  Palar

Krishna Basin: The Krishna basin extending over 2,59,000 sq.kms. is spread over
three States, viz., Maharashtra, Karnataka and Andhra Pradesh States covering
27%, 44% and 29% respectively of the total area. The Krishna rises in the Western
Ghats just north of Mahabaleshwar in Maharashtra State. The river Krishna’s course
for 483 kms. lies in the Karnataka State. Its major tributaries in Karnataka State
are - Bhima, Dudhganga, Tungabhadra, Hiranyakeshi, Ghataprabha and
Malaprabha. Nearly 60% of the State's area lies In the Krishna basin and covers 13
districts, five of which lie wholly in the basin (Bellary, Bijapur, Chitradurga,
Gulbarga and Raichur districts) and eight partially (Belgaum, Dharwad,
Chikmagalur, Shimoga, Tumkur, Hassan, Bidar and Uttara Kannada). Considering
the utilisability of water resources both for consumptive (chiefly irrigation) and non-
consumptive (chiefly hydro-power generation) the river flows that can be put to use
on a dependable basis in this basin is estimated to be 26,800 MCM,

Cauvery Basin: The Cauvery Basin, extending over 81,155 sq.kms, is spread over
three States viz., Karnataka, Kerala and Tamil Nadu. A basin area of 42% lies in
Karnataka, 4% in Kerala and 54% in the Tamil Nadu States. River Cauvery has its
origin in the Western Ghats in Kodagu district and first 320 km of its course lies in
Karnataka State. The Cauvery basin covers 18% of the State area comprising of
seven districts, wviz., Mysore and Mandya districts (wholly) and Kodagu,
Chikmagalur, Hassan, Tumkur and Bangalore districts (partially). Its major
tributaries in Karnataka are Hemavathi, Kabini, Arkavathi and Shimsha,

Godavari Basin: The catchment area of the Godavari basin in Karnataka State is
4405 sq.kms. A small part of the Godavari basin lies in Bidar district of Karnataka
and Manjra and Karanja Rivers are its major tributaries. Considering the utilisability
of water resources both for consumptive (chiefly irrigation) and non-consumptive
(chiefly hydro-power development) the river flows that can be put to use on a
dependable basis in this basin is estimated to 560 MCM.
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FIG.3 : RIVER BASINS OF KARNATAKA STATE
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Pennar and Palar Basin: The North Pennar, the South Pennar and the Palar rivers
drain about one fifth of Tumkur district, one third of Bangalore district and the
whole of Kolar district. The aggregate basin area of all these rivers in the state is
13,160 sq.kms. The Uttara Pinakini (Pennar), the Dakshina Pinakini and the Palar
rivers are the three major rivers draining in this catchment. Considering the
utilisability of water resources both for consumptive (chiefly irrigation) and non-
consumptive (chiefly hydro-power development) the river flows that can be put to
use on a dependable basis in this basin is estimated to 990 MCM.

West flowing rivers: The total catchment area of all west flowing rivers is 26,214
sq.kms. comprising of major rivers like Sharavathi, Netravathi, the Kali, the
Gangavali (Bedti) and Aghanashini which rise on the western side of the ghats and
drain into the Arabian Sea through the districts of Uttara Kannada and Dakshina
Kannada. A small part of the catchment area of these rivers however lies in the
Dharwad, Shimoga, Chikmagalur, Hassan, Belgaum and Kodagu districts. Mahadayl,
Varahi, Barapole and Chakra are the other small rivers, which are west flowing.
Considering the utilisability of water resources both for consumptive (chiefly
irrigation) and non-consumptive (chiefly hydro-power development) purposes, the
river flows that can be put to use on a dependable basis in this basin is estimated
to 22,000 MCM (Fig. 3)

4. Geology

Karnataka forms one of the oldest terrains in the world comprising of oldest rocks.
From the geological point of view, these rocks have been classified as
hard/crystalline rocks i.e., the rocks that are hard and lack primary porosity. As
majority of these rocks lack primary porosity, the depth of weathering and the
fractures resulted due later geological phenomena facilitate accumulation of
groundwater and the host of minerals in these rocks along with the influence of the
climate control the quality of the groundwater. The crystalline terrain of Karnataka
consists of rocks that range in age from Archaean to Proterozoic sedimentary rocks,
followed by basaltic flows of Upper Creataceous forming plateau, the laterites of
tertiary capping the older rocks and the recent beach sediments.

The oldest rocks belonging to the Archaean age called the Sargurs are exposed in
Kolar, Bangalore (Rural), Mysore and Chamarajanagar districts in the southern part
of the State, The gray aneisses called the “Peninsular Gneisses cover major part of
the state excepting the northwestern region, Overlying the gneisses are the various
schist belts consisting of a variety of meta-sediments and volcanic rocks. These
rocks, generally trending in NNW-SSE direction are exposed in the central part of
the State covering Hassan, Tumkur, Chitradurga, Shimoga, Haveri, Dharwad and
Gadag districts and are commonly called as "green stone belts”. The pink to gray
coloured coarse grained rocks called ‘Closepet Granite’ occur almost parallel to the
schistose rocks and in the northern part of the State spread over vast areas and
also occur as isolated patches. These granites extend from south of Kabbal to north
of Bellary and are predominantly exposed in Bangalore (Rural), Tumkur,
Chitradurga, Koppal, Bellary and Raichur districts. The Proterozoic sedimentary
rocks called “Kaladgi and Bhima"” groups covering the northern districts
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FIG.4 : GEOLOGICAL MAP OF KARNATAKA STATE

Source : Geological Map of Karnataka,Pub. by GSI.,1981
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of Belgaum, Bijapur, Dharwad and Gulbarga succeed the Closepet granite. The
horizontal flows of basalts forming the tabletop landscape cover major part of
northern Karnataka. The laterites of Tertiary age are seen forming a thick crust in
the costal part of Karnataka and part of Bidar and Belgaum districts. The coastline
deposits seen all along the west coast of Karnataka essentially consisting of beach
sands represent the Tertiary to Recent deposits in the State. The Geological map of
Karnataka (Fig.4) shows the disposition of various rock types.

5. Climate

The entire coastal belt of the Karnataka State is covered by Tropical monsoon
climate, the southern half experiences the seasonally dry tropical savanna climate
and the northern half experiences the hot, semi-arid, tropical steppe type of
climate. The climate of the State varies with the season. The winter season from
January to February is followed by the summer season from March to May, The
period from June to September constitutes the southwest monsoon season and the
period from October to December forms the post monsoon season. The period from
October to March covering the post-monscon and winter seasons is generally
pleasant over the entire State except during a few spells of rain associated with
northeast monsoon which affect the southeastern parts of the State during the
October to December. The months of April and May are hot, very dry and generally
uncomfortable. Weather tends to be oppressive during June due to high humidity
and temperature, In comparison, the next three months (July, August and
September) are somewhat comfortable due to reduced day temperature although
the humidity continues to be very high.

Both the day and night temperature is more or less uniform over the State, except
at the coastal region and high elevated plateau. The temperature generally,
decreases towards southwestwards over the State due to higher elevation and
attains lower values at high-level stations. The April and May are the hottest
months throughout the State. In May, the mean maximum temperature shoots up
to 40°C over the northeastern corner of the State, decreasing southwestwards
towards the Western Ghats region and the coastal belt. Over the coastal region the
temperature is of the order of 32°C. Over Madikeri, a hill station, the mean
maximum temperature varies from 26°C to 29°C in the summer months (March &
May). The highest temperature recorded at an individual station is 45.6°C. The
December and January are the coldest months when the minimum temperature for
the State as a whole is 17.5°C, varying from 21°C in the coastal region to 16°C in
the interior. The lowest temperature recorded at an individual station Is 2.8°C. Both
the maximum and the minimum temperature rise rapidly from January onwards till
May. The increase in maximum temperature in the period of January to May ranges
from 5°C to 10°C in the interior Karnataka to the north and south, whereas, over
the coastal area the increase is even less than 1°C. From June onwards both the
maximum and minimum temperature start falling, the former very rapidly while the
latter very slowly. From the beginning of June to end of July the maximum
temperature falls by about 5°C to 10°C in the interior Karnataka while the fall Is
about 4°C over the coastal area. The fall in the minimum temperature during the
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period June to September is 1°C to 2°C over the state except over the coastal area
where it is less than 1°C. From August onwards the maximum temperature starts
rising and a secondary maximum is reached during October in interior Karnataka.
The night temperature starts falling rapidly after November while the day
temperature follows this trend after October and both attain the lowest values by
December/January.

The relative humidity is generally high during the period May to October. During
May, the relative humidity over north interior Karnataka is 50%, increasing to
above 60% in south interior Karnataka and to 75% over coastal Karnataka. The
humidity increases as the southwest monsoon advances into the State and reaches
the highest value during July. During this month the humidity is around 75% in
interior Karnataka and 90% and over in coastal Karnataka.

6. Agro-climatic Zones

Based on the climate, rainfall, topography, soil, availability of water, cropping
pattern and other agro-meteorological characteristics the country has been divided
in to 15 agro-climatic zones and Karnataka State comes under the zones IX, X and
XII, i.e., the Western Plateau & Hill Region (IX), the Southern Plateau & Hill Region
(IX) and the West Coast Plain & Ghat Region.

The Karnataka State has further been divided into ten different Agro-climatic zones
based on the climate. They are, (i) Northeastern Transition zone, (ii) Northeastern
Dry zone, (iii) Northern Transition zone, (iv) Central Dry zone, (v) Eastern Dry
zone, (vi) Southern Dry zone, (vii) Southern Transition zone, (viii) Northern
Transition zone, (ix) Hilly zone and (x) Coastal zone (Fig.5).

Northeastern Transition zone: This zone covers the Bidar district, Aland and
Chincholi taluks of Gulbarga district. In the zone average annual rainfall varies from
850 to 950 mm and the annual average minimum and maximum temperatures
range from 20 - 22°C and 31 - 32°C respectively. The minimum and maximum
Potential Evapo-Transpiration (PET) for this zone are 109 mm and 217 mm,

Northeastern Dry zone: This zone covers the Gulbarga, Afzalpur, Chitapur,
Sedam, Jevargi, Shahpur, Shorapur and Yadgir taluks of Gulbarga district and
Raichur, Manvi and Deodurg taluks of Raichur district. This zone receives average
annual precipitation of the range of 600 to 700 mm with average annual minimum
and maximum temperatures of 21 - 23°C and 32 - 34°C respectively. The minimum
and maximum Potential Evapo-Transpiration (PET) for this zone are 117 mm and
235 mm,

Northern Dry zone: This zone consists of Indi, Sindagi, Bijapur, Basavana
Bagewadi, Muddebihal taluks of Bijapur district; Jamkhandi, Mudhol, Bilgi, Bagalkot,
Badami, Hungund taluks of Bagalkot district; Lingsugur and Sindhanur taluks of
Raichur district; Bellary, Sirguppa, Hospet, Sandur, Hagari Bommanahalli taluks of
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FIG.5 : AGRO CLIMATIC ZONES OF KARNATAKA STATE




Groundwater Qualty Scenario in Kamataka State An Overview

Bellary district; Koppal, Yelburga, Kustagi, Gangavati taluks of Koppal district;
Gadag, Mundargi, Ron, Naragund taluks of Gadag district; Ramdurg, Raibag,
Gokak, Athani taluks of Belgaum district and Navalgund taluk of Dharwad district.
This zone experiences an annual average rainfall of 800 to 1000 mm and annual
average minimum and maximum temperatures of 18 - 20°C and 31 - 33°C. The
minimum and maximum Potential Evapo-Transpiration (PET) for this zone are 104
mm and 224 mm.

Central Dry zone: The Central Dry zone comprises of Kudligi, Huvinahadagall
taluks of Bellary district, Davanagere, Harihara, Jagalur, Harapanahalll taluks of
Davanagere district, Challekere, Chitradurga, Molkalmur, Holalkere, Hosadurga,
Hiriyur taluks of Chitradurga district, Sira, Chikkanayakanahalli, Pavagdda,
Madhugiri, Tiptur, Koratagere taluks of Tumkur district, Arasikere taluk of Hassan
district and Kadur taluk of Chikmagalur district. This zone receives an average
annual rainfall in the range of 600 to 800 mm and the minimum and maximum
average annual temperatures are of the range 18 - 20°C and 29 - 31°C
respectively, The minimum and maximum Potential Evapo-Transpiration (PET) for
this zone are 104 mm and 195 mm,

Eastern Dry zone: This zone covers the Gauribidnur, Gudibanda, Bagepall,
Chikballapur, Sidlaghatta, Kolar, Chintamani, Srinivaspura, Mulbagal, Malur and
Bangarpet taluks of Kolar district and Bangalore North, Bangalore South & Anekal
taluks of Bangalore Urban district and Gubbi & Tumkur taluks of Tumkur district and
Hosakote, Devanahalli, Doddaballapur, Nelamangala, Magadi, Ramanagara,
Channapatna and Kanakapura taluks of Bangalore district. In the zone average
annual rainfall varies from 670 to 890 mm and the annual average minimum and
maximum temperatures range from 17°C to 20°C and 32°C to 34°C respectively.
The minimum and maximum Potential Evapo-Transpiration (PET) for this zone are
98 mm and 166 mm.

Southern Dry zone: This zone covers Turuvekere and Kunigal taluks of Tumkur
district, Channarayapatna taluk of Hassan district, Nagamangala, Maddur, Mandya,
K.R.Pet, Srirangapatna, Pandavapura, Malavalli taluks of Mandya district, Mysore,
K.R.Nagar, Nanjanagud, T.Narasipura taluks of Mysore district and entire
Chamarajanagar district. The Southern dry zone recelves the annual average
rainfall of the range of 650 to 850 mm and annual average minimum and maximum
temperatures are of the range 18 - 20°C and 29 - 31°C respectively. The minimum
and maximum Potential Evapo-Transpiration (PET) for this zone are 106 mm and
166 mm,

Southern Transition zone: This zone consists of H.D.Kote, Hunsur, Pinyapatna
taluks of Mysore district, Belur, Alur, Hassan, Arkalgud, Holenarsipur taluks of
Hassan district, Tarikere and Chikmagalur taluks of Chikmagalur district,
Bhadravathi, Shimoga, Shikaripura taluks of Shimoga district, Channagiri and
Honnali taluks of Davanagere district, The Southern Transition zone experiences an
average annual rainfall of 800 to 1000 mm and average annual minimum and
maximum temperatures of the range 18 - 19°C and 29 - 32°C respectively. The
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minimum and maximum Potential Evapo-Transpiration (PET) for this zone are 95
mm and 157 mm.

Northern Transition zone: This zone covers the Shirahatti taluk of Gadag district,
Savanur, Shiggaon, Hanagal, Haveri, Byadgi, Hirekerur, Ranebennur taluks of
Haveri district, Hubli, Dharwad, Kundgol, Kalaghatg taluks of Dharwad district and
Ballhongal, Belgaum, Sauvadatti, Khanapur, Chikkodi, Hukkeri taluks of Belgaum
district. This zone receives an annual average rainfall of 900 to 1200 mm and
average annual minimum and maximum ten:peratures of 18 - 20°C and 30 - 32°C
respectively. The minimum and maximum Potential Evapo-Transpiration (PET) for
this zone are 90 mm and 165 mm,

Hilly zone: The Hilly zone comprises of Supa, Haliyal, Mundgod, Yellapur, Sirsi,
Sidddapur taluks of Uttara Kannada district, Sagar, Soraba, Hosanagara,
Thirthahalli taluks of Shimoga district, Koppa, Narasimharajapura, Sringeri,
Mudigere taluks of Chikmagalur district, Sakaleshpur taluk of Hassan district and
entire Kodagu district, This zone receives an average annual rainfall of 3000 to
3200 mm. This area experiences average annual minimum and maximum
temperatures of the range 16 - 18°C and 26 - 28°C respectively. The minimum and
maximum Potential Evapo-Transpiration (PET) for this zone are 80 mm and 140
mm.

Coastal zone: The Coastal zone consists of Ankola, Karwar, Kumata, Honnavar,
Bhatkal taluks of Uttara Kannada district, Coondapur, Udupi, Karkala taluks of
Udupi district and Mangalore, Bantwal, Belthangadi, Puttur, Sulya taluks of
Dakshina Kannada district, This area receives an average rainfall of the range 3100
to 3400 mm annually and experiences average annual minimum and maximum
temperatures of 22 - 24°C and 30 - 32°C respectively. The minimum and maximum
Potential Evapo-Transpiration (PET) for this zone are 90 mm and 140 mm.

7. Soil

Karnataka State forms a part of Deccan Plateau, The soils are mainly derived from
granites, gneisses and basalts. Besides these, some part is having lateritic and
alluvial soils. The major soils found are black cotton soils, black soils, red soils,
reddish brown solls, lateritic solls and coastal alluvial solls. The black cotton soils
seem to be transported soils found in part of Belgaum, Dharwad, Gadag, Haveri,
Bijapur, Bagalkot, Gulbarga, Bellary and Raichur districts. The black soils derived
from the Deccan traps/basalts are found in parts of Belgaum, Bijapur, Gulbarga and
Bidar districts. The red and reddish brown soils derived from granites and gneisses
are spread over Chitradurga, Haveri, Tumkur, Shimoga, Chikmagalur, Bangalore
Urban and Rural, Kolar, Mandya, Mysore, Hassan and Chamarajanagar districts. The
lateritic soils are found In hilly zones and coastal zones of the Agro-climatic zones.
They are also found in patches in Bidar, Bangalore and Kolar districts. The coastal
alluvial soils are found in coastal belt of Uttara Kannada, Udupi and Dakshina
Kannada districts.
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8. Groundwater Occurrence

The water occurring below the saturated zone in the subsurface (beneath the
ground) i1s generally defined as groundwater. Groundwater occurs in permeable
geologic formations known as 'Aquifers’, i.e., formations having open spaces either
cracks, fractures or inter-granular spaces, which permit appreciable amount of
water to move through them under ordinary field conditions,

The Karnataka State forms a part of the Deccan Plateau at an average elevation of
700 m above MSL and is almost wholly composed of hard, compact, crystalline
rocks. The terrain conditions along with the climate which cover a greater part of
the State is Semi-arnid with an average rainfall of 600 mm only, sets a limit to the
occurrence and circulation of groundwater. The hard rocks of Karnataka not
possessing the primary porosity allow accumulation and circulation of groundwater
only in the shallow weathered zones and the fractured horizons in the deeper
portions. In northern district of the State covered by basalt flows, groundwater
occurs in the weathered mantle and In the permeable zones occurring in-between
flows. Groundwater gets annually replenished mainly as a result of infiltration of
rainwater and to a little extent through seepage from streams, tanks, reservoirs
and water applied for irrigation. The fluctuation in water table between dry and wet
season indicates that the weathered mantle and jointed bedrock have good
recharge potential. A preliminary assessment however, puts the annual recharge of
groundwater at 12,000 MCM.

Groundwater development status is normally determined by the extent of Dynamic
Resources. Dynamic Resource Is a variable and replenishable part of groundwater
resource added yearly to groundwater system, which can be obtained without
disturbing the sub surface storage of groundwater. It is the upper limit of safe
yield / exploitation. Groundwater exploitation in excess to dynamic resource will
induce irreversible damages to groundwater system unless attempts are made to
augment recharge / replenishment to compensate the excess draft. The dynamic
resource is estimated taking in to consideration of - (i) Recharge through rainfall,
(il) Leakage / seepage through surface water bodies and (ili) Percolation of the
irrigation water,

The Department of Mines & Geology, Government of Karnataka has classified the
state into white, intermediate, gray and dark blocks (Fig.6) based on the
groundwater resource and its status of development (normal annual recharge and
the withdrawal for irrigation). Fig.6 indicates that considerable portion of the state
has already crossed the safe limit of groundwater exploitation.
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FIG.6 : GROUNDWATER UTILIZATION STATUS
IN KARNATAKA STATE
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Grourdwatet Quabty Scenano in Kamataka State An Ovorvew

9. Water Quality Standards and Significance

The quality of drinking water affects heaith of the consumers because not only
certain diseases and toxic chemical compounds may be transmitted by water, but
also the very inherent constituents of groundwater may not be suitable for
consumption. Experience has shown that community heaith and water quality are
directly related to each other and that an improvement of water quality of the
drinking water supply ensures improvement in the community's health. Therefore a
good water supply system is one that provides adequate water of acceptabie
quality. A Water Supply Enagineer Is expected to know the details of waterborne
diseases, different chemicals, biological parameters that make the water unsuitable
for consumption and also the means of these getting in to the water supply system,

9.1, Attributes of Drinking Water
Following are the attributes that make water suitable for community’s consumption:

* Free from pathogens

» Colouriess and clear

* Palatable, free from odours and preferably cool

¢ Reasonably soft (not hard)

* Neither forming scales nor corrosive

* Free from objectionable substances such as hydrogen sulfide, ron, and
manganese,

* Unpolluted by substances in quantities that are toxic or have adverse
physiological effects and available in adequate quantities

Standards of water quality are presented in page 19.
9.2. Environmental significance of water quality

Water that 1s clear and colourless gives an impression that it i1s safe for human
consumption, This may not be always true as many of the bactena and
objectionable matter may be present in Invisible form. These may be added to
water either naturally or due to certain activities and therefore it 1s important to
understand their environmental significance. Water quality attnbutes are classified
as physical, chemical and biological nature and significance of some of the
parameters are mentioned as follows:
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Groundwater Quality Scenano in Kamataka State An Overview

9.2.1. Physical

Turbidity: Any turbidity in water is associated with pollution and associated health
hazards arising out of it. Increased turbidity makes treatment difficult and costly
due to increase in chemical coagulation costs and increased cleaning of filters, In
turbid waters the pathogenic organisms may be trapped in the turbid particles and
hence protected from the disinfectant,

Colour: Natural colour may be acquired by water from decay in swamps and
forests but the colour may not be harmful. The fact is that, though water may be
potable, its having colour Is aesthetically not acceptable and the consumers tend to
seek water from other sources, which may not be safe,

Taste and odour both should not be noticeable to consumers, Taste is not
measurable but should not be objectionable. For odour, thresh hold odour numbers
(TON) are given to indicate the dilutions required for the odour to disappear. It
should be preferably one or less than 3.

9.2.2. Chemical

pH of water: It is a factor to be considered for chemical ccagulation, disinfection,
water softening and corrosion control.

Alkalinity: is a measure of the content of bicarbonates, carbonates and causticity
of waters., Waters that contain alkalinity are unpalatable. Chemically treated water
sometimes may have high alkalinity. Alkalinity is important in coagulation and
corrosion control,

Hardness: Calcium and Magnesium compounds cause hardness- soap consuming
property. Hardness is derived by water largely from contact with soil and rock
formations. In general, hard waters originate In areas where topsoil is thick and
limestone formations are present. Soft waters originate where topsoil is thin and
limestone formations are absent.

Total dissolved Salts (TDS): Water with TDS of less than 2000mg/| are suitable
for domestic use. Waters with higher TDS have a laxative effect upon people who
are not adjusted to it. Conventional treatment methods don't address the removal
of TDS.

Chlorides: The presence of chlorides cause salty taste if present beyond 1000
mg/l. Abnormal presence of Chlorides in water indicates contamination of ground
water with waste water.

Nitrogen salts: They may be reported in the form of free ammonia and Nitrates-
nitrates in terms of Nitrogen. When present beyond trace amounts, they indicate
poliution by human wastes. Water containing ammonical nitrogen Indicate recent
pollution; water-containing nitrogen in the form of nitrates indicate pollution a long
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