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MESSAGE 
 
 

Water is fundamental to life, livelihood, food security and sustainable development - but over years 
scarcity of water is becoming a major concern in the state and in the country. Karnataka has abundance 
of rainfall in average - almost 1200 mm per year and which results in almost 230 bcm of water for the 
state from rain; added to this availability is the 15 bcm of groundwater potential that is available. As 
against this scenario of availability, the total demand for water usage in the state works out best to 
about 100-120 bcm per year for all purposes - agriculture taking up almost 80-85% of the total demand 
while drinking water needs of state are just 5-6% of total demand. While at an average level it looks that 
the state has adequate water availability against demand - it is the temporal variations over the 12 
months of availability that is the serious problem. The total rainfall in the state is limited within 3 to 4 
months - nowadays just few weeks time and thus the major part of the total water availability is just in 
very small "window of time". Further, the geographic variation in rainfall is also drastic - some areas get 
very scanty rainfall - thus making water availability variations not just over the 12 months but also over 
geography of the state. Groundwater withdrawal also varies over time in different geographic areas - all 
of these compound to extreme variability of water availability over time vs different regions - even 
though the state average looks quite good. As against this, water demand is more uniform across the 12 
months and across the regions of the state - though minor variations do exist. Thus, water for the state 
is multi-dimensional problem - of volumes vs time vs geographic region vs groundwater withdrawal vs 
storage capacities for the year vs groundwater recharge - all of these define the magnitude of the water 
problem or non-problem. 
 
KJA has deliberated the issues related to state's water and concluded that a pragmatic policy for water is 
called for - a policy that addresses scientifically the multi-dimensional nature of water availability vs 
water demand and to consider best methods of conserving, utilizing and re-cycling water usage in the 
state. I am happy that the KJA Recommendation on Karnataka State Water Policy is addressing some of 
the critical aspect of water and its utilization. The policy has been arrived at, over more than a year of 
discussions, and ultimately proposes a paradigm shift in the way water needs to be managed - moving 
ŀǿŀȅ ŦǊƻƳ ŎǳǊǊŜƴǘ ΨǎǳǇǇƭȅ ǎƛŘŜΩ ǘƻ ΨŘŜƳŀƴŘ ǎƛŘŜΩ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ƻŦ ƛƴǘŜƎǊŀǘŜŘ ƳŀƴŀƎŜƳŜƴǘ ƻŦ 
surface, ground and waste water in a scientific and real-time water balance estimation at high 
granularity.  
 
We need to seriously address some key and critical points related to water - how to reduce agricultural 
usage of water by adopting less water-intensive agriculture and making farming more locally 
sustainable; making our irrigation systems efficient and demand-driven; maximizing conserving and 
storing water in surface bodies and underground aquifers; recycling waste-water - especially in urban 
areas and promoting secondary water utilization; optimizing ground water exploitations by 
technological and legal means; creating highly-granular water data management systems across the 
state; creating large-scale awareness of water policy and many other localized aspects of water. At same 
time, health of people is related to water quality and thus all efforts are required to measure and 
maintain water quality and address pollution of surface and ground water. 
 
In the overall context of the state, Bengaluru is a massive "outlier" as far as water is concerned - both 
from availability point of view and also from high demand point of view. Other cities - Mysuru, Hubli-
Dharwad, Belgavi etc could also slowly move to water stressed scenario ς more so because of rapid 
urban growth. A good strategy and action plan is required for Bengaluru and other urban areas ς  
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through technological, economic and social aspects. After all these urban areas do contribute 
significantly to the economic and social development of the state and have a cascading effect on overall 
development. Industries also require water - but they have the capacity to utilize water at costs included  
in production. However, pollution is something that industries need to address and also look at high-
level of water rec-cycling. The need for a legal framework for groundwater and regulatory and service-
guarantee mechanisms for water is also called for - this needs to be considered. 
 
The KJA Recommendation on Karnataka State Water Policy (KSWP) proposes a paradigm shift and 
necessitates structural reforms in the current water governance system. The state has to shift towards 
an integrated, knowledge based, transparent and participatory governance framework to ensure future 
water security.  The Policy proposes an innovative mechanism for scientific collection of data on water 
availability, water usage, sectoral demand - recommending establishing an advanced, state-of-art real-
time, highly granular, decision-support system - Karnataka Water Information Network and Decision-
Support System (K-WINDS) which is a GIS based water data platform based on automated data analytics 
and Artificial Intelligence principles - providing real-time water status in different parameters at local 
level. The KSWP has also recommended a State Water Governing Council, headed by Chief Minister to 
address the inter-ministerial policy, strategy and action related to water, including various departments.   
 
I would like to commend and thank Prof. Mihir Shah, for leading the KJA Task Group on Karnataka State 
Water Policy (KJA TG-KSWP) and Sri. S.V. Ranganath for his overarching guidance and steering the policy 
report preparation. I thank each Member of the TG, in particular Dr. Sharachchandra Lele, for their 
immense contribution and participation in the TG deliberations. Special thanks are due to Dr. Mukund 
Rao, Member Secretary of the KJA, supported by the KJA Secretariat, for steering and driving the TG and 
also for his contributions for K-WINDS concept. All the SG Members of the TG, various experts and 
stakeholders who were engaged by the TG need to be acknowledged for their invaluable contribution. 
 
In preparing the KSWP, KJA obtained valuable inputs and suggestions from Sri. T.M. Vijaya Bhaskar, 
Chief Secretary, GoK; Ms Vandita Sharma, Development Commissioner and Shri RK Singh, ACS of Water 
Resources Department, alongwith many excellent officers  of the WRD and GOK - on behalf of KJA I 
would like to thank each of them. 
On behalf of KJA,  I am happy to submit the KSWP to Government of Karnataka and hope that it will be 
considered for implementation in an appropriate manner.  
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FOREWORD 

 
Civilizations have thrived and perished due to water - water has the capacity to become a sub-critical 
resource leading to a great crisis in society. This crisis can threaten the basic access to drinking water 
of our citizens; it can also put the livelihoods of millions - in farming, in industries etc at risk. On the 
other hand, the vagaries of climate, resulting from global climate change, poses newer challenges 
rapidly with changing rates and profiles of precipitation, evapo-transpiration patterns and temporal 
deficiency/excess patterns that are impacting the hydrologic cycle in a major way, which in turn leads 
to vagaries of droughts,  local floods, extreme snow-fall, inundations, water pollution and many other 
water-related disasters. Resilience of our total ecosystems needs, therefore, to become a central 
Ǉƭŀƴƪ ƻŦ ƛƴǘŜƎǊŀǘŜŘ ŀƴŘ άƘƻƭƛǎǘƛŎέ ƳŀƴŀƎŜƳŜƴǘ ŦƻǊ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΦ [ŀǊƎŜ ŀǊŜŀǎ ƛƴ ŀƎǊƛŎǳƭǘure 
depend on surface or groundwater for irrigation. While the relative contribution of canal irrigation 
has been un-controlled and un-regulated, use of groundwater, especially which is extracted through 
tube-wells, for agriculture has rapidly grown in significance over the past many years. Potable water 
demand is determined by population and life-styles but demand is concentrating exponentially in few 
urban areas to un-sustainable levels. Governance requires water to be provided to every citizen for 
domestic consumption and also to every patch of land for agriculture, industries or other activities. 
Thus, water need is almost in every part of the state all round the year BUT we must also have a 
mechanism to "measure" water availability - from rain, groundwater etc in every part of the state 
and all round the year. A highly-granular and real-time water balance systems is called for. 
 
Karnataka is endowed with abundant rainfall ς ~1248 mm of annual rainfall but there is a large 
variation in the rainfall with almost 4000 mm in coastal districts to as low as 500mm in the drought 
prone districts of Bijapur, Raichur, Bellary etc. The state has 7 major river systems which yields 
annually about 35 bmc of water. The state has prepared master plans for surface water utilisation 
under major, medium and minor irrigation projects. Groundwater availability of the state has been 
tapped upto almost 70%. There is rampant growth in number of bore-wells that tap groundwater; 
Karnataka has also taken good steps in rainwater harvesting and watershed conservation. But the 
state is afflicted with extreme disparity in water availability and water demand at certain times - it 
becomes so critical that citizens become helpless with unavailability of water at times. It is the 
temporal variability of water availability and water demand that is the cornerstone of water 
sustainability and citizen happiness. 
 
Today, Karnataka is on a high growth path ς estimated to grow at almost 8-10% GDSP. There is large-
scale urbanization and huge centres of economic activities emerging in 4-5 cities in the state, led by 
mega-city of Bengaluru. Agriculture demand of water is very high and un-regulated use of water for 
irrigation purposes leading to un-sustainable water usage vs un-sustained agriculture vs loss of soil 
fertility and quality. The demands of a rapidly industrializing economy, urbanizing society and 
agriculture dependence comes at a time when the potential for augmenting water supply needs to 
be invigorated with sustained conservation of rain-water in lakes/ponds/tanks/reservoirs and 
balanced use of surface and groundwater resources. In particular, Bengaluru city has large number of 
bore-wells with un-scientific withdrawal of water leading to large-scale ground water fluctuations 
and shortages. Water pollution due to sewerage, industries, natural leaching etc also need to be 
monitored - at same time, cities must drive re-cycling of waste-water and usage of secondary water 
for many human activity.  
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Karnataka Jnana Aayoga (KJA) is a recommendatory body established by Government of Karnataka 
and consisting of experts/professionals from different walks of life - tasked to recommend actions for 
institution building, policy innovation and excellence in the field of education, health, S&T, industry, 
entrepreneurship, research and innovation, traditional knowledge, agriculture, e-Governance, rural 
development and ANY other relevant areas. Till now, KJA has submitted 17 important policy and 
technology recommendations to Government of Karnataka. In 2018, KJA took up discussion on above 
water related issues and decided to work out a comprehensive and pragmatic Water Policy for the 
state. KJA recognized that importance of water as a resource for the state to spur progress and 
development in agriculture and industrial development, besides meeting the critical requirement of 
ǿŀǘŜǊ ǳǎŀƎŜ ŦƻǊ ǘƘŜ ǎǘŀǘŜΩǎ ŎƛǘƛȊŜƴǎΣ ǊŜǉǳƛǊŜǎ ŀ ƘƻƭƛǎǘƛŎ ǎǘǳŘȅ ŀƴŘ ǇƻƭƛŎȅ ƻǳǘƭƛƴƛƴƎΦ  
 
For developing a comprehensive Karnataka State Water Policy, KJA constituted a Task Group of 
experts/specialists - led by Prof Mihir Shah - an eminent water policy expert and Mr SV Ranganath, 
former Chief Secretary of GOK and involving experts from various expertise related to water. The 
Task Group was entrusted the task to prepare a pragmatic Karnataka State Water Policy (KSWP) 
which would ensure long-ǘŜǊƳ άǿŀǘŜǊ ǎŜŎǳǊƛǘȅέ ƛƴ ǘƘŜ ǎǘŀǘŜ ŦƻǊ ƛǘǎ ŎƛǘƛȊŜƴǎ ŀƴŘ ŀƭǎƻ ŜƴǎǳǊŜǎ ŀŘŜǉǳŀǘŜ 
availability of water in support of various social and economic development activities of the state. 
The TG held 8 meetings and series of consultations during its tenure which lasted for over a year. TG 
in turn, had constituted 14 sub-groups, composed of domain experts from across the country, to 
have focused deliberations on identified areas. In all, the TG consulted over 100 experts to draft this 
policy. 
    
Once the TG submitted its KSWP report, the full KJA considered the report of the TG in its 8th 
meeting held on May 8, 2019 and adopted and finalised the KJA Recommendation on KSWP. The 
Policy has looked into the social, economic and hydrological aspects of water with specific reference 
ǘƻ YŀǊƴŀǘŀƪŀΩǎ ƎŜƻƎǊŀǇƘƛŎ ƭƻŎŀǘƛƻƴΣ ǊƛǾŜǊ ōŀǎƛƴǎΣ ŀǉǳƛŦŜǊǎΣ ƎǊƻǳƴŘǿŀǘŜǊ ǘŀōƭŜΣ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŀƴŘ ƛƴǘŜǊ-
state water sharing. Policy recommends key action for the agriculture sector to adopt less water-
intensive cropping, demand based irrigation techniques, establishing a highly granular Karnataka-
Water Resources Information and Decision Support System (K-WINDS), rural water needs, urban and 
industrial water requirements, water quality issues and legal and policy framework required for 
water management. As a way forward the Policy recommends for constituting a State Water 
Governing Council, headed by Chief Minister and involving various Ministers of cross-cutting 
departments; an Executive Committee, headed by the Chief Secretary and involving all departmental 
Secretaries and a Knowledge Group with technical experts from within the government and from 
outside.  
 
On behalf of the Aayoga, I would like to acknowledge the yeomen contributions of the KJA Task 
Group on preparing the KSWP - in particular the eminent Prof. Mihir Shah, who was ably supported 
by Mr SV Ranganath and Dr. Sharachchandra Lele and many expert members for their intense 
discussions, technological analysis and tireless efforts in drafting the TG report. 14 Sub-Groups were 
constituted by the TG and almost 100 experts were involved - I would like to thank all of them for 
their very important inputs on various topics to the TG - much of what is there in the TG report was 
the SG contributions. In particular, I would like to commend and acknowledge the valuable 
discussions of Prof Mukund Joshi; Dr VS Prakash; Prof Ramesh and Prof Mohan Kumar with 
Chairman, KJA and their contributions at various stages which helped bring clarity on innumerable 
issues related to the KJA Recommendation on KSWP and the subsequent action plan generation 
activity.  
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Within the Government of Karnataka, the guidance and ideations of Mr Vijay Bhaskar, Chief 
Secretary; Ms Vandita Sharma, Development Commissioner and Mr RK Singh, Principal Secretary to 
WRD has been immensely valuable and definitive for working out Action Plan for KSWP. They and 
their departmental experts have provided ideations, data, inputs and practical suggestions that has 
helped KJA in finalizing the KSWP and in working ahead for the Action Plan generation. 
 
I also take this opportunity to thank all the KJA Members - who provided the guidance and direction 
for the TG and also in finalizing these KJA recommendations of the Aayoga. Dr K Kasturirangan, 
Chairman of KJA has been the driving force for the KJA and also in finalizing these KJA 
Recommendations of KSWP - untiringly he navigated various contrasting and complex discussions  
and perspective and knitted multitude of ideas into the policy framework. Dr Kasturirangan provided 
the vision direction and a deeper systemic understanding of water - its availability, its usage, the 
social and technological aspects of water and the future; policy perspectives in a major way - thanks 
and respectful gratitude to Dr Kasturirangan - the leading light for KJA. 
 
The KJA Secretariat, in particular coordinated by Dr BS Padmavathi and ably supported by Dr M 
Jayashree and Ms Rashmi - all three of them have played a very crucial back-end Secretariat role - 
taking care of the nitty-gritty tasks of linking/stitching together all the various 
notes/discussions/ideas/minutes; numerous meeting coordination; interfacing with WRD for getting 
data and inputs and helping in finalizing this KJA Recommendation - not once but many times over. 
They challenged themselves to automate and convert various pdf files to final Word files as per KJA 
requirements - something that is unique that they have done for this recommendation.  
 
I am happy that the KJA Recommendation on Karnataka State Water Policy (KSWP) is being 
submitted to Government and I am confident that the Recommendation would be considered by the 
government and appropriately taken up for implementation. As decided by KJA, in its 8th meeting, an 
Action Plan is important outlining the clear steps that the state government will have to take for the 
policy implementation. To that end, KJA is committed to work with WRD and other departments of 
Government of Karnataka on best effort basis. With the Action Plan, KJA is confident that specific 
actions can get implemented by the departments in a holistic manner and bring water security and 
water happiness to present and coming generations of the state!! 
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PREFACE 
 

As in the rest of the country, the water crisis facing Karnataka is reaching unmanageable 
proportions. This is reflected in grave agrarian distress but also in acute shortage of safe 
drinking water for the people of the state, in both rural and urban areas. 

 
The Government of Karnataka has consistently responded to the water crisis with appropriate 
policies. The state adopted a water policy in 2002 and an urban water and sanitation policy in 
2003. These policy documents made a major contribution in the shaping of water related 
strategies and programmes in Karnataka. However, as outlined in this report, the 21st century 
has seen dramatic changes in demography, economy and agriculture, and hence in the 
demand for water in the state. The last few decades have also seen an intensification in the 
impacts of climate change, landuse modifications and urbanization on the hydrology of river 
basins, as also the finalization of inter-state tribunal awards on multiple river basins. All these 
developments have substantially complicated and aggravated the water challenges in 
Karnataka. 

 
In recent years, the understanding of water has also greatly evolved and there is a growing 
realisation all over the country that there is a need for a fundamental paradigm shift in the 
management of water resources. It is no longer enough or even possible to continue to 
increase supply of water, without paying requisite attention to its sustainable management on 
the demand-side. River basins, one after the other, are nearing closure, with the possibilities 
of further reservoir construction reaching ecological, social and financial limits. Groundwater 
has been so badly over-exploited that both its levels and quality are in serious decline. 

 
In view of this crisis, in December 2017, the Karnataka Jnana Aayoga (KJA) set up a Task 
Group to draft a new water policy for the state, which would reflect a 21st century understanding 
and perspectives on water, taking into account the fresh challenges emerging on the ground. 
And would thereby provide a  new direction to  the management of  water resources in 
Karnataka, which would yield solutions to the water crisis and make water available for the 
people, as also for the economic development of the state, in a sustainable and equitable 
manner. 

 
In preparing this Water Policy, the Task Group has been greatly assisted by the draft prepared 
by the Advanced Centre for Integrated Water Resource Management (ACIWRM) in 2016 and 
the Urban Wastewater Policy of 2016. Our policy builds upon both these efforts. 

 
Some unique features of this Water Policy may be briefly summarised here: 

 
1.  As with the other policies drafted by the KJA, this Water Policy is nestled within a larger 

Report, which provides the necessary background and detailed justifications for the 
proposals put forward in the Policy; 

 

2.  The Policy puts forward a fresh perspective on water that reflects its common-pool 
character, recognises the inter-connectedness of different elements in the water cycle, 
takes a holistic view of water in all its dimensions and tries to address the multiple 
concerns of the people of Karnataka vis-à-vis water; 

 

3.  Perhaps for the first time in India, we have tried to reflect the diversity of water 
conditions and challenges within the state, in the proposals contained in the Water 
Policy; 

 

4.  The Policy is also unique because unlike most other Water Policy documents, it does 
not confine itself to pious expressions of intent but goes much further to also enunciate 
broad strategic directions needed for the successful implementation of the Policy;
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5.  The Policy has sought to imbibe learnings from choicest best 21st century approaches 
and practices in water from across the globe but does so in a manner adapted to the 
unique conditions found within the state. 

 

It is our conviction that this Water Policy, if implemented effectively within Karnataka, could 
become a trail-blazer for path-breaking water reforms across the length and breadth of India. 

 
For giving us this opportunity to draft something unique and unprecedented, we would like to 
express our heartfelt thanks to Dr. K. Kasturirangan, Chairperson, KJA, who was truly the 
inspiration for this entire endeavour. It was his commitment to reforming Karnatakaôs water 
sector that has made this Water Policy possible. 

 
Our greatest thanks are to all the members of the Task Group and the special invitees, whose 
deep scholarship and years of experience working on water has shaped this Water Policy. It 
was a privilege to be able to work with them in this effort. Special mention needs to be made 
of Dr. Himanshu Kulkarni who has given multiple contributions to this Report, at all stages of 
its formulation, responding to our at times quite unreasonable demands, with great 
understanding and in a spirit of true team-work. Many independent experts became part of the 
Sub-Groups set up by the TG and provided their valuable time and expert inputs. Dr.Mukund 
Joshi and Dr. Sujith Koonan went a step beyond and contributed significantly to the writing of 
their Sub-Group reports. We greatly appreciate these contributions. 

 
A special thanks also to Shri K J Joy (SOPPECOM), Dr.Jagdish Krishnaswamy (ATREE), Shri 
Karthik Madhyastha (IIHS) and Shri P.S. Vijay Shankar (Samaj Pragati Sahayog), who 
prepared important background papers and analyses on select topics at short notice. The 
ATREE Ecoinformatics Laboratory provided valuable GIS support for making the maps in this 
report, and Ms. Linitha Mathew from NLSIU provided vital editing help at crucial times. 

 
Dr. Mukund Rao, Member Secretary, KJA facilitated the entire work of the Task Group. The 
research team from KJAðDr.Padmavathi, Ms.Rashmiraj, Dr.Jayashri, Ms. Nandhini and Ms. 
Rachana provided invaluable support to the TGôs work by not only carefully compiling all 
discussions but also making valiant efforts to get us the necessary data and reports from 
various sources. The administrative team at KJA facilitated the work very efficiently. We are 
grateful to all of them. 

 
Many officials from the Government of Karnataka were extremely helpful in various ways: 
coming to TG meetings and additional one-on-one meetings at the KJA, sharing documents 
and reports where possible, and sharing data. These include Director (Ground Water 
Directorate), Chief Engineer (WRDO), Chief Engineer (KUWSDB), Special Secretary (Water 
Resources Department), Additional Chief Secretary (Urban Development Department), 
Principal Secretary (RDPR), Director (KSNDMC), Director (Directorate of Economics and 
Statistics), Director (KSRSAC). We thank all of them for their help. 

 
A very special thanks to Shri T.M. Vijay Bhaskar, Chief Secretary, Government of Karnataka 
for supporting our work in more ways than can be listed here. Also to Shri Luthfulla Atheeq, 
Principal Secretary, Rural Development and Panchayath Raj Department, Government of 
Karnataka for responding with great diligence and alacrity to many difficult questions from our 
side. And to Shri Avinash Mishra, Adviser, Water Resources, Niti Aayog, Government of India 
for providing several crucial pieces of information and insight. 

 
Mihir Shah, Chair 

 
S. V. Ranganath, Co-Chair 

 
Sharachchandra Lele, Member-Secretary                                                 April 12,  2019 
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KARNATAKA STATE WATER POLICY 2019 
 

1. The Water Crisis in Karnataka 
 
Karnataka is a state with water extremes. The highest rainfall in peninsular India occurs in the 
Karnataka Western Ghats at Agumbe (>8000mm per annum), and the Western Ghats in 
general receive heavy rainfall (>3000mm), resulting in a lush green forest cover, but the 
eastern plains are relatively dry, with some parts getting 600mm or even less rainfall per 
annum. Most of this rainfall is limited to the south-west monsoon period. So Karnataka also 
has the second or third largest area classified as semi-arid in the country. It also has a variety 
of aquifers, but again the aquifers in the eastern plains are largely hard-rock aquifers with low 
recharge rates and storativity. Thus, Karnatakaôs natural water endowment is varied, complex 
and challenging. The demand for water is also distributed in complex ways and growing fast 
in recent years. Urbanisation is rapidly expanding domestic and commercial water demand in 
some pockets, especially Bengaluru. On the other hand, agriculture water consumption is 
highest in the relatively less endowed eastern plains because of the presence of large-scale 
irrigation projects and groundwater pumping. Water management in Karnataka has to thus 
confront large differences in rainfall, climate, groundwater features, demography, livelihood 
systems, economic activity and inter-regional dependencies. Water stress and water 
possibilities vary widely across the State and call for region-specific strategies. 

 
The current status of the water sector in Karnataka today is a matter of serious concern. First, 
the summer season flows in most rivers are declining and there is evidence of some rivers 
(Arkavathy, Dakshina Pinakini, etc.) almost drying up. This is visible in declining inflows into 
major reservoirs. Thousands of minor irrigation tanks have also dried up completely. And these 
declines are not so much to do with climate change, being primarily a result of increased water 
use in the catchments. Second, groundwater levels have been dropping at an alarming rate 
for several decades in many parts of the state. 44 of the 176 talukas in the state have been 
declared as óover-exploitedô, 14 are in the ócriticalô category and 21 are in the ósemi-criticalô 
category with regard to groundwater exploitation, all in the eastern plains region. Indeed, 
groundwater depletion is also one of the major drivers of declining summer season flows in 
rivers. Third, surface water bodies across the state are partly or heavily polluted, including 13 
out of 17 river stretches that are being monitored, and most urban tanks. Sewage is the single 
biggest source of such pollution, but contamination from industrial effluents is beginning to 
show up in several pockets. Geogenic contamination is also being reported from many 
regions, with fluoride being detected in 1038 habitations spread across 18 districts, and other 
locations showing arsenic, nitrate or salinity problems. All this is happening in the context of a 
high frequency of droughts, possibly highest in the country. For instance, between 2001 and 
2016, the state experienced drought in 12 years. 

 
Along with water scarcity, unsustainability and pollution, there is also a concern that access to 
water for life and for livelihoods is highly unevenly distributed. While some farmers grow water- 
intensive sugarcane and paddy crops even in semi-arid regions, others are forced to cultivate 
only rainfed crops or are dependent upon an ever-declining source, viz., groundwater. A 
similar pattern is visible in the domestic sector. Consumption varies from 340 litres per capita 
per day (lpcd) or more in parts of Bengaluru to less than 50 lpcd in the poorer households and 
in many small towns, and 60% of Karnatakaôs rural habitations are only partially serviced, with 
less than 40 lpcd water supply. During the summer season, most households in the state 
experience some water scarcity. Finally, the industrial sector also faces significant 
uncertainties about the availability and quality of water. In other words, water resources in the 
state are coming under severe stress that is endangering the water security of most of rural 
and urban Karnataka. 
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2. Socio-hydrological Foundations of the Water Policy 
 

Water has certain key socio-hydrological features that make its management challenging: 
 

 Water is essential for the sustenance of life in all its forms, an integral part of the 
ecological system, sustaining and being sustained by it; a basic requirement for 
livelihoods; a cleaning agent; a necessary input for economic activity such as 
agriculture, industry, and commerce; a means of recreation; an inseparable part of a 
peopleôs history and culture. 

 
 Water is a finite, annually replenished, seasonal, uni-directionally flowing common- 

pool resource. Its renewal is not stock-dependent, but depends upon precipitation. 
 

 Surface  water  and  groundwater  are  highly  interconnected,  with  the  annually 
replenished (or dynamic) groundwater simply being a temporary phase of the cyclical 
movement of water i.e., the unified hydrological cycle. 

 
      Deeper groundwater is water that escaped from the hydrological cycle over millennia. 

It is therefore non-renewable, limited in quantity and requires much more energy to 
extract. 

 
 Water that flows in rivers and into estuaries and oceans is critical to the survival of 

aquatic organisms. 
 

 Wastewater can be a threat to public health and ecosystems, but is also a potential 
resource if properly treated. 

 
 The amount of water available annually is thus fixed, and ónewô water can only be 

created through recycling, or by desalination of oceans, which is very energy-intensive. 
 

Furthermore, in Karnataka: 
 

 Availability: The availability of water is highly seasonal and with large variations 
between agro-climatic zones: Malnaad (with rainfall of ~4000mm per year), coastal 
(with rainfall of ~ 2500mm per year) and eastern plains regions (ranging from 900mm 
to 300mm per year). About 2/3rds of the state receives less than 750mm. 

 
 Demographics: Karnatakaôs population has increased from 4.5 crores in 1991 to 5.3 

crores in 2001 to 6.1 crores on 2011 and to an estimated 6.8 crores in 2018ðan 
increase of more than 50% since 1991. The urban share in the population has grown 
from 30% in 1991 to 39% in 2011, and to an estimated 42% in 2018, showing the rapid 
pace of urbanization. 

 
 Economic growth: Karnataka has one of the fastest growing economies in India, with 

an estimated annual growth rate of 7% or more in its State Domestic Product for the 
last decade. 

 
 Growing and varied demand: The demand for water in Karnataka is therefore growing 

because of urban and industrial demand are being added on top of a pre-existing 
agricultural and livestock demand. The demand also varies significantly by region, with 
high urbanization rates in regions (such as Bengaluru) that have low natural 
availability.
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 Socio-economic  differences:  There  are  significant  socio-economic  differences 
between communities in the ability to pay for water, to access water and to become 
involved in decision-making about water. The state has more than 30% families below 
the poverty line, and 16% of its population is in Scheduled Caste, and 6% is in 
Scheduled Tribe category. And although Karnataka ranks 7th  in the Gender 
Vulnerability Index, women continue to be on the sidelines in most decisions related to 
water. 

 
 Downstream commitments: Karnataka is located upstream in two major east-flowing 

river basins (Krishna and Cauvery), and therefore has significant commitments to 
downstream states. Similarly, there are environmental commitments in west-flowing 
rivers. 

 
 Climate change is already under way. Current projections suggest that the Cauvery 

basin and north-eastern Karnataka may see reductions in total annual rainfall, the 
frequency of droughts will increase in the eastern plains region as a whole, there could 
be complex shifts in seasonal patterns, and increased intensity of rainfall. 

 
In light of the above, what is required is a paradigm shift in how water resources are managed 
in Karnataka state. From an era when building more dams and drilling more borewells so as 
to increase water supply infrastructure was the goal, the state needs to shift to a paradigm of 
managing water within the available water budget. 

 

 
 
 

3. Goals of Karnatakaôs Water Policy 
 

All water management and governance in Karnataka must strive to ensure: 
 

a)  Water for life and livelihoods: Adequate, clean and affordable water for domestic 
use (water for life) and for meeting livelihood needs of the people 

 
b)  Water for birds, animals and other living beings, and for maintaining cultural 

values: Adequate and appropriate provision will be made for environmental flows, 
culturally valuable flows, and consumption by livestock and wildlife. 

 
c)  Maintaining public and ecosystem health: Water must be of a quality appropriate 

and safe for the use it is put to, and the wastewater resulting from its use must not 
result in further pollution of surface or groundwater or soils. 

 
d)  Equity and fairness: Water must be shared fairly. Within any sector in a region, users 

must have equitable access to water, at similar cost for similar consumption. Equity 
includes social justice, which is the factoring in of the socio-economic position of 
resource users. In terms of priorities amongst uses (life, livelihoods, ecosystems and 
cultural values), water for human life will have highest priority, followed by the minimum 
needs of biota and associated cultural values, rural livelihoods and then industrial 
activity. 

 
e)  Sustainability and resilience: Water must be used in such a way that our ability to 

continue to use it in the future is not compromised, nor should water management 
involve unsustainable use of other resources such as energy or land. Water 
management must also be able to accommodate and recover from extreme climatic 
events and fluctuations. 
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f) Democratic and participatory processes: All decisions regarding water governance 
must meet high standards of democratic decision-making, including transparency, 
accountability and public participation in all major decisions. 

 

 
 
 

4. Meeting the Goals: Approach and Operating Principles 
 

4.1.        Approach: Paradigm shift 
 

In order to meet the multi-dimensional goals in the challenging situation outlined above, water 
governance must make undergo a paradigm shift: 

 
a)  From supply-side to demand-side management 

 
b)  From  fragmented management (mainly  focused  on  surface  water)  to  integrated 

management combining surface, ground and waste water 
 

c)  From depleted groundwater for a few to restored groundwater for all 
 

d)  From exclusively Engineering thinking to a holistic Ecosystem perspective 

e)  From state-private dichotomy to water as a commons, held in public trust 

f) From  top-down  to  participatory  and  deeper  democracy,  following  environmental 
subsidiarity principles. 

 
This policy document spells out how this paradigm shift can be achieved in every sector. 

 

4.2.        Operational principles 
 

In identifying strategies for this paradigm shift, the following operational principles will be kept 
in mind: 

 
a)  Water will be treated as the common heritage of the people, held in public trust, for the 

use of all, subject to reasonable restrictions, to protect all water and associated 
ecosystems. In its natural state, such as river, stream, spring, natural surface water 
body, aquifer and wetland, water is a common pool resource, not amenable to 
ownership by the state, communities or persons. The state at all levels holds water in 
public trust for the people and is obliged to protect water as a trustee for the benefit of 
all. 

 
b)  The responsibility of the state as public trustee shall remain even if some of the 

functions of the state in relation to water are entrusted to any public or private agency. 
 

c)  Among the different uses of water: for life, livelihoods, ecosystems and cultural values, 
water for life will have highest priority, but the state will ensure a minimum availability 
for other biota and associated cultural values, and will ensure cost-effectiveness, 
environmental due diligence and region-specificity as outlined below. 

 
d)  Evaluation of alternative strategies/projects for achieving particular outcomes will be 

mandatory, so that cost-effective and environment-friendly strategies are identified. 
 

e) Rigorous environmental impact analysis and scrutiny are a must for all 
strategies/projects and alternatives; precautionary principle must be the cornerstone.
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f) Norms & strategies will be region-specific. Specifically, for domestic supply, the norms 
will be 100 lpcd for all citizens in the eastern plains region, and 150 lpcd for citizens in 
the Western Ghats and coastal regions. Additional demand may be met at higher price 
if the resource is available and through recycled water. 

 
g)  Pricing will be use-sensitive & user-sensitive, determined in an open, transparent and 

participatory manner, while meeting O&M costs in the aggregate. 
 

h)  Use of local runoff, ground water & treated wastewater will be maximised before 
importing from outside the basin or sub-basin or over long distances; inter-basin 
transfers will be taken up only as a last resort, even for drinking water. 

 
i) Rivers, water bodies, aquifers and wetlands shall be recognised as ecological systems 

both in themselves and also as parts of larger ecological systems, and protected from 
over-use/depletion, abuse, pollution/contamination, and degradation.   Wetlands, 
floodplains and riverbeds shall be recognised as integral parts of the rivers themselves. 
Rivers shall be protected from construction on their floodplains and from sand mining. 

 
j) Where water sources, catchments, drainage paths, river flows, water bodies, aquifers, 

wetlands, flood plains or riverbeds have already been encroached upon or interfered 
with, efforts shall be made to stop further encroachment or interference and reverse 
the adverse impact already made, to the utmost extent possible. 

 
k)  Environmental flows adequate to preserve and protect a river basin as a hydrological 

and ecological system shall be maintained 
 

l) Environmental subsidiarity will be kept in mind, i.e., water will be allocated within basins 
to sub-basins and aquifer-scales and then within that day-to-day management will be 
at local scales as much as possible. 

 
m) Clear distinction to be maintained between drinking water, other domestic water, and 

commercial-industrial-institutional use of water, which otherwise gets subsumed under 
the label of ódrinking waterô. 

 
n) Integrated management with transparency, open data, public participation and 

accountability must be the cornerstones of all decision-making. 
 

o)  Separation of regulatory functions from provisioning functions of state organizations, 
and devolution of both responsibilities and concomitant authority as much as possible 
will be followed. 

 

 
 
 

5. Transforming Agricultural Water Use 
 

Agriculture is the producer of food to sustain human life and also the source of livelihood for 
the majority of Karnatakaôs population today. At the same time, agriculture is the biggest user 
of water: an estimated 85% of water withdrawals (from streams, rivers or aquifers) go for 
irrigated agriculture, which is dominated by rice and sugarcane cultivation. Therefore, without 
a drastic reduction in the demand for water in this sector as a whole and better distribution 
within the sector, there will just not be enough water for the domestic needs of the people of 
the State, or for sustaining farming in the future, not to mention the needs of industry or the 
services sectors. Simultaneously, increasing farmer suicides indicate the economic crisis in 
the farming sector. Thus, the water crisis cannot be addressed without fundamental changes 
in the agricultural sector. 
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The new paradigm for agriculture and irrigation in Karnataka will have 6 main prongs: 
 

1.  Improve productivity, profitability and sustainability of farming while maintaining low 
water demand, by moving away from chemical agriculture towards sustainable 
agriculture; 

 
2.  Reduce the demand for water by diversifying the cropping pattern away from water- 

intensive rice and sugarcane cultivation, towards millets and pulses, and other crops, 
and fruits and vegetables, based on what is appropriate for each agro-ecological region 
of the State; 

 
3.  Improve crop water use efficiency and overall irrigation efficiency in agriculture through 

changes in agricultural practices and technology, especially in paddy and sugarcane 
cultivation; 

 
4.  Better utilizing the irrigation potential created in major and medium irrigation projects 

through improved participatory management of water in irrigation commands; 
 

5.  Integrate   watershed   development,   irrigation   tank   revival,   and   groundwater 
management in the predominantly rainfed regions of the State. 

 
6.  Break the groundwater-energy nexus, while ensuring that policy changes in the 

electricity sector that are taken up to reduce the financial burden due to free electricity 
supply for pumping do not inadvertently result in increased groundwater draft. 

 
 

 

5.1.  Improve productivity and sustainability of farming 
systems while reducing water use 

 

Increasing farmer suicides are just the final symptom of the declining profitability, sustainability 
and health of farming systems that emerged from the Green Revolution. Intensive use of 
chemical fertilizers and pesticides is not only affecting groundwater quality and farmer health 
but also demanding much more irrigation water than otherwise required. It is also making 
farming increasingly unviable, both financially and ecologically. The water crisis is thus 
integrally linked to the crisis in farming, and addressing the water crisis will require changes 
in agricultural policy that promote ónaturalô or ólow-inputô sustainable farming methods 
extensively. This can be a win-win-win for farmer incomes, farming viability, water use 
reduction and consumer health. 

 
a)  In a very location-specific manner, based on a scientific assessment of requirements, 

farmers will be facilitated to shift to more diverse farming systems that are more 
sustainable, less risky, less input-intensive and more productive. As appropriate, these 
alternatives could include organic farming, zero-budget natural farming (ZBNF), low 
external input sustainable agriculture (LEISA), conservation agriculture, and other 
similar alternative agricultural practices, all emphasizing organic manuring and 
mulching, limit use of chemical pesticides, and use indigenous seeds to the extent 
possible; 

 
b)  There will be a transformation in the agricultural extension system in the state that 

develops far greater capacities within the state department to support farmers to move 
in the direction of sustainable, natural farming; 

 
c)  Large-scale capacity building of  farmers  will  be  undertaken through Community 

Resource Persons or Extension Farmers who would have received prior training in the 
new approach (training of trainers) 
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5.2.  Incentivise shift from rice and sugarcane to less 
water- intensive millets and pulses 

 

In Karnataka, the Green Revolution was primarily a rice and sugarcane revolution. These 
are the crops that the government has incentivised farmers to grow, as they are virtually the 
only crops that the state procures or buys through institutionalized channels. Unfortunately, 
they are both highly water-intensive crops: while they occupy less than 20% of the stateôs 
cropped area, they consume an estimated 71% of its irrigation water! Sugarcane cultivation 
area has continued to grow even as the water crisis has intensified in the last two decades. 

 
Farmers will be incentivized to shift away from irrigated paddy and sugarcane towards millets 
(ragi, jowar, other millets) and pulses (tur, chana, urad, moong) by: 

 
a)  Increasing the Minimum Support Prices (MSPs) for Ragi, Jowar, Sajje and other millets 

and pulses; 
 

b)  State procurement of millets and pulses at these attractive MSPs, especially in the 
water-scarce regions of the state; 

 
c)  Encouraging Farmer Producer Organisations in the marketing of these crops; 

 
d)  Supply of millets and pulses in a region-specific manner through the Public Distribution 

System (Ragi in the southern Maidan region, Jowar in the northern maidan region); 
 

e)  Requesting the Centre to also replace 50% of the rice and wheat supplied in the PDS, 
with locally procured ragi and jowar; 

 
f)   Supplying ragi and jowar and other millets-based meals through the Mid-day Meal 

Scheme (MDMS) and the Integrated Child Development Scheme (ICDS); 
 

g)  Encouraging a shift in consumer diets by consciously promoting millets and pulses 
through mass media and peopleôs campaigns. 

 

5.3.        Improve irrigation efficiency 
 

Karnataka is lagging behind in irrigation water productivity, with the lowest physical water 
productivity (kg/m3 of water applied) in rice amongst 16 major rice growing states and similar 
lags in maize, chickpea and other crops. 

 
Efficiency of water use in agriculture will be promoted through: 

 
a)  Facilitating adoption of drip, sub-surface drip and sprinkler irrigation by farmers, with 

weather-data input where possible, 
 

b)  System of Rice Intensification (SRI), Alternative Wetting and Drying (AWD) and Direct 
Seeded Rice (DSR) technologies in farming, 

 
c)  Incorporation of organic matter in the soil through green manuring and farm yard 

manure, as well as in-field bund management, 
 

d)  Trash mulching and skip furrowing for sugarcane, 
 

e)  Pipe-based irrigation supply and lining of canals to reduce conveyance losses, 
 

f) Ensure volumetric charging for water supplied in all major and medium irrigation 
commands, including charging for conjunctive use of groundwater,
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g)  Helping farmers integrate rainwater into irrigation planning. 
 

5.4.         Improve Participatory Irrigation Management (PIM) in 
Command Areas 

 

Expansion of irrigated area by building more dams in the state is becoming prohibitively 
expensive, both because of emerging hydrological limits (as river basins have reached or are 
approaching closure) and financial constraints (the cost of adding to irrigated area by building 
dams has become very high). Not to mention the added problems of human displacement, 
submergence of fertile land and other environmental damage. The way forward is Participatory 
Irrigation Management (PIM) to bridge the large gap between irrigation potential created (IPC) 
and irrigation potential utilized (IPU) in existing major and medium irrigation projects. In this 
way, the state can add as much as 9 lakh hectares to irrigated area at very reasonable cost. 
Simultaneously, PIM will also help solve the issues of 

 
a.  Tail-ender deprivation, which is above 25% and sometimes as high as 90% in canal 

command areas, as head-reach farmers appropriate more than their fair share of the 
irrigation water; 

 
b.  Salinity and waterlogging, which are significantly affecting command areas. 

 
c.  Groundwater pumping based on seepage from canals, which amounts to consuming 

state-supplied irrigation water without paying for it. 
 

d.  Financial sustainability, which is currently endangered, since the recovery of irrigation 
water charges is only 25-50%. 

 
Thus, to ensure equity, efficiency and accountability in surface irrigation projects, the state 
will: 

 
a)  Focus investments more on completing existing projects and bridging the IPC-IPU gap, 

especially completion of last-mile connectivity of field irrigation channels, not on new 
dam projects, whose costs and time-lags continue to spiral out of hand; 

 
b)  Make drip or sub-surface drip irrigation mandatory in command areas of all major and 

medium irrigation projects; 
 

c)  Ensure measured release of canal water at every level, reflecting crop water budgets 
to encourage more efficient water management; 

 
d)  Replace system of flowing surface irrigation from field to field by independent outlets 

for all the fields covered by each field channel; 
 

e)  Mandate adoption of óon and offô system of distribution for the entire irrigation 
command so as to ensure equitable distribution. 

 
f) Improving drainage in command areas to reduce waterlogging and associated 

salinity-induced productivity losses. 
 

g)  Implement Participatory Irrigation Management in Mission mode in all major and 
medium canal commands with the following features: 

i.  Statutory recognition of WUAs (at village level) and WUA Federation (at 
distributory and command area level);
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ii.  Strict definition of responsibilities of Neeravari Nigams as bulk suppliers 
of irrigation water, and clear mechanism for water release, negotiation 
and conflict resolution; 

 
iii.  WUAs to retain fraction of irrigation service fees collected upfront, to be 

used to meet O&M expenses; 
 

iv.  Renovation of the canal network before the WUA signs an MOU with 
the NNL; 

 
v.  Elimination of the CADAs, while strengthening the WALMI to play a 

supportive role; 
 

vi.  Factoring in groundwater use in the irrigation service fee and in water 
allocation in general, and 

 
vii.  Increasing the involvement of women and marginalized socio-economic 

groups at all levels, and overall capacity-building of WUAs. 
 

5.5.        Integrated Management of Groundwater, Watersheds and 
Minor Irrigation Tanks outside the Major/Medium Command Areas 

 

While government investments continue to focus on major and medium surface water irrigation 
projects, the landscape outside the canal commands has evolved in complex ways. First, 
groundwater has in fact become the dominant form of irrigation in the state. Today, 56% of 
the area irrigated in Karnataka is from groundwater irrigation (predominantlyð45%ðcoming 
from borewells). Unfortunately, what was seen as a solution to the limited reach of surface 
irrigation projects has now become the major problem in the water sector, viz., declining 
groundwater tables and increasing contamination of groundwater. This is particularly because 
of the nature of aquifers in Karnataka. This not only jeopardises future availability, but also 
increases inequity as poorer farmers cannot drill deep borewells and replace failed borewells. 
Second, minor irrigation tanks are in disuse, as farmers in the command areas shift to 
groundwater, and upstream groundwater pumping and check-dam construction reduces 
inflows into the tanks. Third, watershed development has been pursued vigorously over the 
past 25 years, but has failed to achieve long-term sustainability because the additional 
recharge has often been pumped out by unregulated groundwater use. In short, groundwater 
depletion is wiping out farmer investments, making water inaccessible to the poorer farmers, 
imposing higher electricity costs on the state, and undermining all the gains from watershed 
development and tank rejuvenation programmes. 

 
Serious defects in the legal and organizational framework for regulating groundwater use as 
well as lack of awareness, information and knowledge on the utilization rates, sustainability 
and interconnections in groundwater use at the local level are the causes of this ótragedy of 
open-accessô of this common-pool resource. The hard-rock nature of most of Karnatakaôs 
aquifers (the highest area of hard rock formations in the country) means low recharge rates, 
unpredictable availability, unclear aquifer boundaries and unclear boundaries between the 
shallow and deeper aquifer. The integral links between watershed development, groundwater 
use and surface runoff and baseflows is also poorly understood. Similarly, the protection of 
springs in the Western Ghats has not received adequate attention. 

 
Thus, regulation in some form is essential. However, in a state with at least 13 lakh private 
irrigation wells (and potentially 25,000 minor irrigation tanks) top-down state-level regulation 
has been and will be impossible. The rejuvenation and sustainable management of 
groundwater, watersheds and minor irrigation tanks in Karnataka can only happen through
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decentralised participatory management, and major strengthening of the monitoring and 
knowledge-information system on groundwater. This will be done by: 

 
a)  Initiating participatory Gram Panchayat-scale Integrated Water Management Planning, 

beginning with the Atal Bhujal Yojana in groundwater over-exploited blocks; 
 

b) Extending the aquifer mapping work under the National Aquifer Management 
Programme (NAQUIM) to the micro-watershed scale, and enhancing capacities for 
integrated water management at all levels (state-district-gram panchayat), through 
large-scale partnerships with knowledge institutions and civil society groups. 

 
c)  Legislating a revamped groundwater regulation act that makes groundwater part of all 

water as a common pool resource held in public trust, and that provides Water 
Management Committees (WMCs) at the Gram Sabha level the authority to keep total 
water use within water use limits allocated by River Basin Authorities, to distribute 
water access internally, and to implement programmes for recharge, protection and 
tank rejuvenation and management. 

 
d)  Merging the Watershed Development Department with the Minor Irrigation Department 

and Groundwater Directorate, and making Integrated Water Management in Rainfed 
Areas the mandate of this combined department, with its role focused on providing 
funding and technical support to WMCs and Milli-Watershed Associations, while 
leaving implementation and day-to-day management/water allocations decisions to the 
latter. 

 
e) In the Western Ghats region, following an inventory of springs, a dedicated 

participatory springshed management programme to be taken up. 
 

5.6.        Break Groundwater Energy Nexus 
 

a)  Implement feeder separation with farmer involvement to improve the reliability of rural 
electricity supply 

 
b)  Implement electricity metering and charges at low rates to  farmers after feeder 

separation, and in tandem with pump improvement subsidies, to reduce electricity 
losses and incentivise water conservation. 

 
c)  Ensure that in any solar-PV based irrigation scheme, total water pumped for irrigation 

is kept unchanged or reduced by simultaneous monitoring of water use, and making 
micro-irrigation and fertigation mandatory in such schemes. 

 
d)  Make Gram Panchayat level groundwater budgeting and Participatory Integrated 

Groundwater-Tank-Watershed Management, a  pre-requisite for initiating solar-PV 
based pumping. 

 

6. Rural Domestic Water Management 
 

With 60% of its current population still living in rural areas, providing safe and adequate water 
for drinking and other domestic uses must rank as the single most important duty of the 
Government of Karnataka. The state has implemented rural drinking (domestic) water supply 
programmes vigorously over the last two decades. Yet, of the nearly 60,000 rural habitations 
in Karnataka, as many as 60% are only partially covered, with less than 40 lpcd water supply. 
One widespread problem is that since 87% of drinking water supply schemes are dependent 
on groundwater, there is a tendency for the aquifer supplying this water to get depleted over 
time, because the same aquifer is used for the much greater consumer of water, viz., irrigation.
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Another challenge is the threat of contamination by fluorides, nitrates and in some pockets 
arsenic, but also increasingly biological contamination from sewage, because of lack of 
integration of the Swatchh Bharat Abhiyan with drinking water supply schemes. RO based 
drinking water supplyðopened in every Gram Panchayatðis also facing challenges of 
financial and source sustainability, with major concerns regarding disposal of the higher 
concentration reject water. An estimated 25-50% of these plants may already be non- 
operational now. The state shall therefore: 

 
a)  Ensure  priority  for  domestic water  use  in  Gram  Panchayat-level or  village-level 

participatory Water Security Plans; 
 

b)  Implement integrated groundwater-watershed-tank management programmes in a 
way which ensures that water use for irrigation does not jeopardise supply of drinking 
water; 

 
c)  Set equitable allocation and access of water to all socio-economic classes as an 

explicit policy goal; 
 

d)  Integrate sanitation and domestic water supply programmes, ensuring better siting and 
maintenance of sanitation facilities, at a safe distance from drinking water sources; 

 
e)  Implement safe distance between drinking water sources and mining activities; 

 
f) Ensuring involvement of local communities in planning and execution of the multi- 

village (surface water import) schemes. 
 

 
 
 

7. Urban and Commercial-Industrial-Institutional Water 
Management 

 
Karnataka is urbanizing rapidly, with the urban fraction in the population having risen from 
29% in 1991 to more than 40% by 2018, and total urban population from 1.35 crores in 1991 
to ~2.86 crores in 2018. Rapid economic growth, mostly concentrated in urban areas, has 
increased the demand from the commercial-industrial-institutional (CII) sector. And this growth 
has also been lop-sided, with 40% of the urban population located in the city of Bengaluru. 
The state has responded to this growth primarily by investments in building more pipelines 
from different sources to these urban areas, and experimenting with privatised 24x7 supply 
schemes. Nevertheless, the status of urban water supply continues to be precarious. Many 
urban local bodies (ULBs) do not meet the current norms even on average, and many 
segments of the population in each ULB, including Bengaluru, have to manage with water 
supply that is far lower than the norm, either year-round or seasonally. For instance, 50% of 
even Bengaluruôs households get less than 90 litres per capita per day (lpcd). But at the same 
time the top 10% averages 340 lpcd. Water tariffs generally do not reflect the O&M cost of 
supply, and are implemented erratically and often inequitably. And with more than 50% of the 
ULBs being partially or full dependent upon groundwater, sustainability is an increasing 
challenge. Unfortunately, active groundwater management is not part of urban water policy or 
programmes. Lack of regulation and high tariffs for CII users have prompted them to switch to 
unregulated groundwater pumping. Wastewater management is far below capacity and under- 
performing, resulting in heavy pollution of urban lakes and rivers and is jeopardising the health 
of downstream farmers and their produce. Caste discrimination in sewage management 
continues, leading to  an  average of  7  deaths per  year  amongst sewerage workers in 
Bengaluru alone. Neglect of stormwater drains causes both flooding and blockage of inflows 
into urban tanks. Fire and froth in Bellandur and Varthur lakes are just the last stage in a 
deeper  malaise.  Citizen  groups  have  mobilised  around  urban  tanks/lakes,  but  citizen
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participation in urban water management is not institutionalised and information flows and 
accountability are poor. Anticipatory planning for the dramatically urbanising megalopolis of 
Bengaluru is inadequate: the Master Plan 2031 contains very little concrete planning for water 
and wastewater. A multi-pronged mission for Integrated Urban Water Management is 
therefore required. 

 

7.1.  Set region-specific and use-specific quantity 
norms and quality standards 

 

a)  For domestic users, lpcd norms must reflect the agro-climatic or hydro-climatic zone 
they are living in. So the minimum domestic lpcd norm in the eastern plains should be 
100 lpcd, whereas the norms in the Western Ghats and the coastal zone can be higher 
(150 lpcd). 

 
b)  For commercial, industrial and institutional users, there is  need to  co-define (in 

collaboration with industry associations) the best practice water use standards for each 
type of establishment, and set a 5-year period for existing establishments to achieve 
those efficiency standards. Set up regular water audits of all industries. 

 
c)  Standards for quality of water supplied should also be realistic. Instead of insisting that 

all water supplied to domestic users be potable, the water may be bathing quality, 
provided additional sources of affordable drinking quality water are made available 
(such as RO-based water ATMs). 

 
d)  Use awareness building on consumption norms and information on individual bills to 
ónudgeô high-end consumers towards lower consumption. 

 

7.2.  Integrate groundwater into urban water supply 
planning and management 

 

a)  Groundwater will be treated on an equal footing with imported river water, and will be 
seen as valuable local resource that provides inter-seasonal storage, to be used 
sustainably by the ULB/BWSSB in the public interest. 

 
b)  Groundwater may be supplied in separate lines or blended with river water and/or 

stormwater, depending upon the quality. 
 

c)  Private groundwater pumping will be metered, and its use for commercial purposes 
(both in-house and for sale in the form of water tankers) will be charged at CII rates. 

 
d)  Mapping of aquifers and identification and protection of recharge zones will be part of 

the ULB/BWSSBôs mandate. 
 

e)  Groundwater management strategies will be adapted to the nature of the aquifer. 
 

7.3.  Maximise local water use and wastewater reuse 
before external water imports 

 

a)  Encourage (not penalise) rainwater harvesting by individual users. Mandate rainwater 
harvesting for commercial, industrial and institutional (CII) users 

 
b) Encourage (not penalise) wastewater reuse by individual users, and mandate 

wastewater reuse for CII consumers. 
 

c)  ULBs to get external river water only after they meet minimum rainwater harvesting, 
tank rehabilitation and wastewater reuse norms (rainwater harvesting target: 25% by
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2030; wastewater reuse 25% by 2025, and 50% by 2030 as laid down in Urban 
Wastewater Policy). 

 
d)  Link building plan sanction to availability of water and wastewater facilities. 

 
e)  Reduce Unaccounted For Water (UFW: leakages and thefts) to below 15% by 2025 in 

all ULBs. 
 

f) Initiate  flood  management  by  mandating  adequate  infiltration  zones  in  new 
construction, encouraging increased infiltration in existing construction, and 
construction of recharge structures in public lands and public buildings. Provide 
support to ULBs for removal of encroachments on stormwater drains. 

 
g) Promote innovation in technologies and planning for alternative approaches to 

wastewater treatment that are neighbourhood scale, encourage biological solutions 
that are financially less expensive and have lower energy consumption, separating 
grey and black water, linked to markets for sludge, and passive technologies where 
possible. 

 
h)  Mandate use of recycled water for all public parks/gardens/green spaces and all 

corporate gardens. 
 

7.4.        Ensure equitable access and charging 
 

a)  Set service benchmarks and evaluate ULB/BWSSB water supply performance at ward 
and sub-ward level w.r.t.  universal coverage, water quality, fair  pricing, sewage 
treatment and reuse, efficiency (leakage reduction), and O&M costs. 

 
b)  Introduce volumetric charges in tandem with lifeline rates for weaker sections in all 

ULBs. 
 

c)  More than ñ24x7ò projects for whole cities, focus on storage needs of the weaker 
sections; initiate community storage for slums; retain stand-posts for groundwater 
supply; involve women in the design and monitoring of these programmes. 

 
d)  Meter and charge groundwater use by CII users and tanker companies at commercial 

rates. 
 

e)  Provide to the public detailed calculations and justifications of tariff components such 
as ñsanitary cessò or capital expense recovery (ñbetterment chargesò). 

 

7.5.        Protect and use urban lakes as multi-functional entities 
 

a)  Integrate of urban lakes or tanks into urban water management, and use them for both 
aesthetic/recreation/conservation purposes and storing stormwater, floodwater, and/or 
treated wastewater for reuse locally. 

 
b)  Establish lakeside sewage treatment, in-lake treatment using constructed wetlands, 

storage in and reuse of treated wastewater from the lakes, as part of integrated urban 
water management. 

 
c)  Prioritize improving of sewage collection and treatment in lake catchments over 

desilting and civil works in the lake bed. 



Karnataka State Water Policy 2019 
 

K J A  R e c o m m e n d a t i o n                                    P a g e 14 | 220                                                  
 

 

7.6.        Institutional changes 
 

a)  Set and publicly monitor performance benchmarks for all ULBs, including universal 
coverage, adequacy, equity, affordability, quality, reliability, source sustainability and 
financial sustainability; 

 
b)  Separate roles by allocating KUWSDB the task of bulk supply and infrastructure 

development only, and ULBs the task of distribution and O&M. 

c)  Increase democratic governance, transparency and accountability of all para-statals. 

d)   Ensure an explicit mandate, staffing and training for Participatory Integrated Urban 
Water Management for all ULBs, at the ward-level or Town Panchayat level, which 
includes local and imported water, surface and groundwater, as well as recycled 
wastewater, and the management of urban lakes and urban flooding. 

 
e)  Ensure adequate scrutiny of urban drinking water supply projects (because they are 

actually domestic and CII water supply projects) in terms of cost-effectiveness and 
socio-environmental impact (as compared to demand-side management, recycling and 
local water resource use). 

 

7.7.        Special efforts for Bengaluru Metropolitan Region 
 

7.7.1. BBMP area 

a)  Reduce leakage and theft losses to below 15% in 3 years 
 

b)  Revise BWSSBôs mandate to plan in terms of all water, i.e., including local and 
imported water, surface and groundwater, rooftop and wastewater. Performance to be 
measured against goal of providing adequate water (100 lpcd) of necessary quality (or 
qualities) to all Bengaluru citizens, and other users where possible, while limiting 
imports to Cauvery stage V and reducing polluted outflows to standards set by the 
CPCB. 

 
c)  Initiate   integrated   Ward-level   water   management   planning   at   ward-level   in 

collaboration with BBMP (which is responsible for lakes and stormwater drains). The 
measures should include: 

 
i.  Integrating groundwater with planning and supply of surface water. Lay 

parallel supply lines for groundwater, surface water and treated 
wastewater (or partially treated stormwater) where possible. 

 
ii.  Incentivising  (not  penalising)  rooftop  rainwater  harvesting  in  all 

buildings, starting with government buildings. 
 

iii.  Exploring ways of using lakes as multi-function water bodies, including 
aesthetic/spiritual functions, biodiversity habitat, groundwater recharge, 
stormwater or treated wastewater repositories. 

 
iv.  Decentralise wastewater treatment as much as possible to lakeside 

STPs wherever possible. Enable reuse of treated wastewater from 
apartment complexes and buildings.1 

 

 
 

1  Newer decentralized wastewater management systems can address multiple problems: catering to the un-served areas and 

minimize the pressure of transporting to a single location, reducing the cost of treatment and O&M costs (if sewer lines 

infrastructure costs are factored in), and minimizing land requirement for treatment. 
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v.  As far as possible, move towards biological methods of wastewater 
treatment, with lower financial and energy costs 

vi.  Mandate the use of treated wastewater for all public irrigation purposes. 

d)  Prioritise under-served areas and low-income areas, address needs of slums through 
community storage tanks linked to metered supply (with low tariffs). 

 
e)  Rationalise water charges, sanitary charges, and betterment charges such that water 

charges meet annual average O&M costs for all except the poorest customers, and to 
the extent possible rising water tariffs slab rates apply uniformly based on per capita 
consumption, not per building consumption. 

 
f) BWSSB should takeover O&M of STPs (instead of privatising them) and make them 

transparent and visible to the public as a matter of principle. Invite independent 
monitoring of effluent quality. 

 
g)  BBMP should strictly link building permits to water availability in a ward or sub-ward. 

h)  Restructure BWSSB as follows: 

i. Restructure the Governing Board of BWSSB to ensure BBMP 
representation, representation of Bengaluruôs civil society, and 
representation of independent multi-disciplinary water experts, while 
drastically reducing the number of ex-officio members. 

 
ii.  Require  public  consultation  for  all  major  projects,  following  full 

disclosure of detailed project reports/plans. Ensure consistent criteria 
of cost-effectiveness and comparison of alternatives, including 
demand-side management and dual or triple-sourcing of water. 

 
iii.  Separate the operations, staffing and accounting of the Cauvery (or 

bulk) water supply division from the water distribution and sewage 
management functions, splitting ónew projectsô also along similar lines. 

 
iv.  Reorganize/decentralise planning and operations to carry out planning 

of  imported  water,  stormwater and  wastewater at  the  ward  level, 
including lakes. 

 
v.  Set performance benchmarks for staff at the smallest unit (ward) that 

include adequacy, affordability and access to all citizens, quality, 
reliability, source sustainability and financial sustainability. 

 
i) Introduce  latest  technologies for  supply  and  quality  monitoring, ensure  rigorous 

monitoring of groundwater tables, and use best possible reporting technologies to 
make all data publicly accessible and understandable in English and in Kannada. 

 
j) Use various media tools to provide end-users with information on how they are 

performing in terms of water use efficiency and vis-à-vis adequacy norms. 
 

k) Over a 5-year period ensure that all CII users are monitored for groundwater 
consumption and charged for total water use. Work with KSPCB to link the Consent to 
Operate (issued by KSPCB) to metering of groundwater, use latest technology to install 
tamperproof meters.
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l) Carry  out  ward-level  planning  and  management  for  flood-control  using  multiple 
complementary measures (rainwater harvesting in rooftops and public spaces, 
reduction of concrete to enable more infiltration, removal of solid waste, and lake 
management to absorb some of the floods. 

 

7.7.2. Larger BMR area 

a)  Revise  RMP  2031  to  include  infrastructure plan  and  location  for  water  supply, 
treatment and reuse that combines local groundwater and stormwater use (via lakes 
and rooftops), recycling, and sharing of Cauvery water with BBMP, along with 
rejuvenation of TGHalli (as its catchment urbanises), for the RMPôs area outside BBMP 
boundaries. 

 
b)  Set up special OneWater Boardsðone for each of the 3 catchments surrounding 

/overlapping with Bengaluruðfor such integrated planning and development of water 
infrastructure and water plans. The governance of these Boards should be jointly 
between KUWSDB, BMRDA and the existing local civic bodies (ULBs and Gram 
Panchayats), and subsequently to whatever new urban governance structures that 
emerge for these areas. The staffing should be multi-disciplinary. 

 
c)  The water infrastructure plans must be integrated with the rest of the urban planning, 

especially zoning, building rules and building plan sanctioning processes. 
 

d)  The state government to commit adequate funds for both the planning and the 
implementation of key infrastructure before the region gets heavily urbanized. 

 

8. Water Quality, Pollution Control and Ecosystem Health 
 

Water quality in Karnataka is facing threats from multiple directions. Geogenic pollutants, 
especially fluoride but also arsenic, are making groundwater unpotable in many habitations 
across 18 of the 30 districts. The main reason for the mobilization of geogenic pollutants is the 
pumping of water from deep aquifersðfollowing the depletion of the shallow aquifer. The 
provision of reverse-osmosis (RO) filter plants is temporarily alleviating the problem, but 
creating the challenge of safe disposal of RO-reject water. Coastal salinity ingress is also 
resulting from depletion of coastal groundwater. Nitrate and pesticide contamination are two 
other threats that originate from the overuse of fertilizers and pesticides in agriculture. 

 
However, the major threats to surface and groundwater quality, and therefore to public and 
ecosystem health, are from biological contamination (originating in untreated or poorly treated 
domestic sewage) and chemical contamination (originating in untreated industrial effluents). 
Biological contamination is ubiquitous in all urban settlements, and industrial contamination 
around all industrial clusters. Inadequacy of sewerage and sewage treatment infrastructure, 
clandestine disposal of effluents by industries, malfunctioning of individual and common 
wastewater treatment plants, weak standard setting, monitoring and enforcement, as also 
non-integration of programmes for sanitation with drinking water supply schemes are the major 
reasons for this state of affairs. 

 

8.1.        Geogenic pollutants, nitrates, pesticides and salinity 
 

Overall, the state will aim to become free of the threat of these pollutants by 2025, by: 
 

a)  Incorporating RO-reject management costs and plans into the RO plant installation 
and operation programme; reject water to be used only for non-food crop irrigation. 

 
b)  Limiting the installation of RO Plants to areas with TDS > 2000 mg/l to avoid the 

unnecessary creation of reject water hazard. 
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c)  Incorporating RO plant operations in source management programmes such as water 
security plans and watershed development. 

 
d)  Taking up rejuvenation of the aquifer in areas affected by geogenic pollution by 

implementing strict limits on groundwater pumping. 
 

e)  Focusing on rainwater harvesting into sumps in coastal areas (which are also high 
rainfall areas) to reduce dependence on groundwater. 

 
f) Improving the rigour of monitoring of output water quality, through third-party audit to 

and continuous tracking of geogenically affected habitations, incorporating high quality 
datasets generated by research organizations, verifying and incorporating where 
possible citizen-generated data, , and public display of these results. 

 
g)  Initiating extensive monitoring for pesticide presence in groundwater and streams 

agricultural areas 
 

h)  Developing regulatory policies around use of pesticides in agriculture 
 

i) Modifying  Swachh  Bharat  Abhiyan  guidelines  to  avoid  the  nitrate  problem  by 
increasing spacing requirements or changing technologies, including twin-pit toilets. 

 
j)   Promoting organic and low-input agriculture. 

 
k)  Ensure   coordination   between   public   health   departments   and   water-related 

departments through inter-departmental forums. 
 

8.2.        Water pollution control 
 

The state will take up mitigation water pollution from domestic, industrial and agricultural 
sources on a mission mode. For mitigating domestic pollution, the primary responsibility will 
lie with ULBs and Gram Panchayats, whereas for industrial pollution, the primary responsibility 
will lie with the industrial units. The strategies will include a combination of improved standard 
setting, greater investments, changed technologies and scales, creating stakeholders in 
treated water, enhanced and reliable monitoring, and improved enforcement and 
accountability. 

 
a)  Setting ambient water quality standards for all surface water bodies through a process 

of public consultation and identification of designated best use; and deriving effluent 
concentration and load standards based on the designated ambient quality and 
ecological carrying capacity; revision/issue of discharge permits accordingly. 

 
b) Set quality standards for water use that include criteria for not only biological 

contaminants but also for heavy metals and other chemical contaminants. 
 

c)  Ambient quality monitoring to cover all major surface water bodies and all river 
stretches; 24x7 automated monitoring on all stretches adjacent to industrial areas; 
monitoring of groundwater contamination on a monthly basis in a 2km radius around 
all industrial estates; inclusion of heavy metals in all monitoring protocols; contaminant 
plume modelling to be part of the monitoring strategy. Third party scientific monitoring 
of effluent discharge to be taken up regularly and citizen monitoring also to be 
encouraged. 

 
d)  Involve chambers of industry and commerce in promoting self-regulation and common 

effluent treatment by industries. 
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e)  Incentivise decentralised sewage treatment plants. Incentivise separation of greywater 
and black water and in situ treatment of greywater. Incentivise dual plumbing for reuse 
of treated water for flushing. Provide technical support for those adopting these 
measures. 

 
f) Adopt multi-scale sewage treatment technologies, including in-stream treatment, lake- 

side  treatment,  and  apartment-level treatment.  For  centralised  treatment  plants, 
ensure sewerage connectivity is completed in parallel with plant construction. 
Emphasize low-energy,   biological   technologies   wherever   possible,   including 
constructed wetlands. 

 
g)  ULBs /parastatals will operate sewage treatment plants themselves and shall not 

outsource operations, so as to ensure quality and accountability. 
 

h)  Ensure integration of sewage treatment plans with reuse plans, and lake management 
plans. First charge on treated wastewater will be green spaces and lakes. 

 
i) All STPs and treated wastewater diversions are to be subjected to environmental 

clearance procedures including public hearings. 
 

8.3.        Environmental Flows in Rivers 
 

Minimum environmental flows are essential for livelihood security, to ensure the survival of 
aquatic species and ecosystems, of wildlife dependent upon river water, and to support the 
spiritual and cultural needs of people. Environmental flow requirements are not just about the 
quantity of flow in lean seasons but also about maintaining monsoon-to-summer variations 
and ensuring productivity of estuaries. 

 
In Karnataka, excepting a few undammed rivers such as the Aghanashini in Uttara Kannada 
district, most rivers have seen extensive changes in their flow regimes. Currently, the rivers 
particularly affected by inadequate environmental flows include the Cauvery (at multiple 
locations) and the Tungabhadra (downstream of  the Tungabhadra dam). The Kali and 
Sharavathi are most affected by the evening out of flow regimes. The Netravathi and the 
Mhadei are the most threatened by ongoing diversion or hydro projects. 

 
The state shall maintain environmental flow regimes in rivers to ensure a threshold of 
ecosystem integrity, livelihood security and cultural benefits. It will do so by: 

 
a)  Modifying current dam releases so as to maintain minimum environmental flows in lean 

season of at least 10% of average dry season flow that prevailed in the pre-dam period, 
and maintaining salinity gradient of 20 ppt at estuary declining to 5 ppt at 20km 
upstream in west-flowing rivers. 

 
b)  Maintaining  tributaries  of  highly  regulated/dammed  basins  including  Kali  and 

Sharavathi in an undammed state. 
 

c)  Maintaining salinity levels in river water in estuaries of west-flowing rivers of at least 
20 ppt in the dry season, reaching 5 ppt at about 20 km upstream. 

 
d)  Protection of catchments of all rivers originating in the Western Ghats, permitting no 

further major forest conversion, especially of riparian forests. Similarly strict 
conservation of mangrove forests in river estuaries. 

 
e)  Enabling fish migration on dammed rivers through provision of fish ladders and other 

measures
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f)   Maintain the ban on sand mining in river beds throughout the state. 
 

 
 
 

9. Managing Floods 
 

Unlike states in the Ganga or Brahmaputra flood plains, Karnataka is blessed with a generally 
low flood risk, because almost all the rivers in the state originate in the state, and the state is 
therefore located in the higher reaches of each major river basin. However, the construction 
of multiple large dams for irrigation on east-flowing rivers has increased the human role in 
flood management, and the changing intensities of rainfall  have increased the chances of 
high inflows that can aggravate the risk of flooding. 

 
a)  While flooding cannot be fully prevented, the flood risk in regions downstream of the 

dams will be mitigated by the use of real-time monitoring and forecasting technologies 
and  support  provided  by  the  National Disaster Management Agency should  be 
combined with provision of  some flood cushion during high rainfall periods and 
improved communication between dam managers and flood plain administration, 
including inter-state administration. 

 
Urban floods are a recently emerging risk due to the increasing in frequency due to a 
combination of excessive concretization of land surfaces, choking and encroachment of storm 
water drains, and increasing intensity of rainfall due to climate change. Recognizing this risk, 

 
b)  Urban flood management, especially storm water management, will be included in the 

Integrated Urban Water Management programmes in all cities, and 
 

c)  The state will provide special support to all ULBs to remove encroachments from storm 
water drains, reduce concretization, and improve solid waste management. 

 

 
 
 

10.    Water Governance Reforms: Organizational 
 

Water management is not simply a techno-managerial or techno-economic problem. Water 
has multiple uses, multiple stakeholders, and by its scarcity and hydrological nature it connects 
these stakeholders in complex ways. This requires both types of governance interventions: 
water resource development (making water available to users) and regulation (preventing 
over-appropriation, over-use or pollution). Governance of both kinds takes place through 
institutional arrangements, i.e., organizational, financial and legal instruments and 
processes through which these decisions about development and regulation are taken. 

 
The current structure of water governance in the state is largely development oriented, from 
an era when water was seen as abundant and the main challenge was to make it accessible 
or available to those who desired to use it. However, the recognition that the state has now 
transitioned to an era of water scarcityðwith basin closure and depleting groundwaterð 
requires reforms/realignment of the governance framework to enable the paradigm shift 
articulated in this Policy, which also reflects a new 21st century understanding of water in all 
its dimensions. The state will, thus, seek to move towards a more normative, integrated, 
nested, knowledge-based, transparent and participatory governance framework and will carry 
out requisite organizational reforms for the same as spelt out below. 
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10.1.      A 4-tiered structure for water allocation and regulation 
 

Recognizing the need for an integrated, transparent and knowledge-based regulatory system 
to govern this complex and scarce resource, the state will create a 4-tiered Water Resources 
Regulatory System. The 4 tiers would be: 

 
1.  State-level Water Resources Regulatory Council; 

 
2.  Basin-level River Basin Authorities for allocating water; 

 
3.  Sub-basin level agencies, and WUAs and their Federations in command areas; and 

 
4.  Water Management Committees at Gram Sabha level in non-command rural areas, 

and Ward-level committees in ULBs for regulating surface and groundwater use within 
their jurisdictions. 

 
The higher tiers will make allocations to the lower units, and the lowest units will actually plan, 
manage and regulate across all users on a day-to-day basis. The structure will be 
autonomous, multi-disciplinary, participatory and professional, backed by an integrated water 
data agency. The details of this regulatory system will be worked out within one year through 
a consultative process, incorporating learnings from other states. 

 

10.2. Participatory Irrigation Management (PIM) in major and 
medium command areas 

 

PIM will be the statutory foundation for water management in command areas in collaboration 
with autonomous Neeravari Nigams managing the dams. In particular: 

 
a)  Water distribution structures will be refurbished and then transferred to statutorily 

created WUAs consisting of all adult members of command area villages. 
 

b)  WUAs will be authorised to collect water charges and retain their share; water charges 
will include charges for conjunctive use of groundwater in the command. 

 
c)  Federations of WUAs covering each command area will enter into agreements with 

the respective NNLs regarding the quantum and timings of water supply, which will in 
turn be governed by the overall allocations specified at the basin and sub-basin level 
by the River Basin Authoriy. 

 
d)  The work, funds and staff of the CADAs will be transferred to the Federations. 

 
e)  The Neeravari Nigams will be given more autonomy to function as bulk water suppliers, 

with their own dedicated staffing, a full-time CEO, and a governing board that is greater 
representation of stakeholders/citizens of the river basin in which that NNL functions. 

 
f) Irrigation Consultative Committees for each command area will be statutory bodies for 

taking seasonal water release decisions, and will consist of only representatives from 
that command area and the corresponding NNL. 

 

10.3.      Participatory Integrated Groundwater, Watershed and Tank 
Management 

 

a)  Areas outside major and medium project commands will be managed by village-scale 
Water Management Committees (WMCs). They would plan and participate in the 
development of water budgets and integrated planning and implementation of 
watershed  development,  tank  renovation  and  groundwater  (and  all  water  use)
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regulation and distribution. The WMC would be the recipient of all government grants 
for these activities. It would also raise funds for operation and maintenance through 
appropriate water charges. 

 
b)  Milli-Watershed Association (MWA) will be formed to cover multiple WMCs within a 

single catchment. The MWAs will be responsible for renovation, cleaning and 
excavation of feeder channels and repairs to diversion weirs/ regulators on feeder 
channels. They will also help resolve conflicts across WMCs within the cascade on 
water sharing and maintenance responsibilities. 

 
c)  Technical Support Teams within Taluka Panchayats or Zilla Panchayats for providing 

monitoring and training programmes for WMCs and MWAs. 
 

d)  This process of participatory integrated water planning and groundwater regulation will 
be initiated through the Atal Bhujal Yojana and expanded to the rest of the state, 
including ULBs. Partnerships with knowledge institutions civil society organizations will 
be an integral part of implementing this Yojana. A cadre of trained resource persons 
at local level will be created to support this process for the long run. 

 
e)  The Watershed Development Department will be merged with the Minor Irrigation 

Department and Groundwater Directorate. Integrated Water Management in Rainfed 
Areas will be the mandate of this combined department, with its role focused on 
providing funding and technical support to WMCs and MWAs, while leaving 
implementation and day-to-day management/water allocations decisions to the latter. 

 
f)   A similar structure will be used for planning at the ward- or small ULB-level for 

Integrated Urban Water Management. 
 

10.4. Ensuring adequate and transparent environmental and social 
impact assessment of new projects and more rigorous 
enforcement of pollution control 

 

a)  All water resource related public and private projects (whether for irrigation, industrial 
or domestic use, including so-called drinking water projects) or involving inter- 
watershed diversion will be subject to clearance by the basin-level water resource 
regulator for which transparent and credible environmental and social impact 
assessment and public hearings will be conducted, and projects modified in light of 
feedback received. 

 
b)  The  SEIAA  which  currently scrutinizes category B  projects  will  ensure  that  the 

hydrological and socio-environmental impacts of all water-related projects are 
analysed thoroughly. 

 
c)  To strengthen enforcement, KSPCB will increase citizen involvement and create 

dedicated divisions for water pollution-related enforcement (separate from air and 
noise pollution) in each of its regional offices. 

 

10.5.      Separation of functions and clarity of mandates 
 

a)  The Karnataka Urban Water Supply & Drainage Board will be tasked with only 
development, implementation and operation of bulk water supply projects, i.e., 
provision of bulk water to ULBs or multiple villages. It will not engage in distribution, 
which  will  be  the  domain  of  ULBs  and  Gram  Panchayats. It  will  also  execute 
groundwater based water supply projects and sanitation projects for handover to 
relevant agencies (ULBs or gram panchayats). 
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b)  The Bangalore Water Supply & Sewerage Board will be renamed the Bengaluru Water 
Board, and it will have the mandate of ómanaging and distributing all waterô, including 
local rain, storm and groundwater, wastewater and imported water for the citizens of 
Bengaluru (BBMP area). The bulk water supply division of BWSSSB (the one 
maintaining Cauvery stages) will be merged with KUWSDB. 

 
c)  KTCDA will be a strictly regulatory body dealing only with tank encroachment. It will be 

an independent authority with an independent chairperson and professional staff and 
CEO. Custodianship of all urban tanks will be transferred to the respective ULBs and 
of rural tanks to the respective Gram Panchayats or Gram Sabhas. 

 
d)  The NNLsô functions will be restricted to bulk supply of surface irrigation water. The 
CADAôs functions will be handed over to the WUAs and their federations. The WALMI 
will be entrusted with the function of providing technical support to all WUAs and their 
Federations for planning and execution of conjunctive water management in the 
command areas and all associated developmental functions. 

 

10.6.      Transparent and Accountable Governance and Professional 
Management 

 

a) BWSSBôs governance structure and procedures will be modified for greater 
professional management, for ensuring greater public input, expert input, transparency 
and accountability to the citizens of Bengaluru. It will have fixed term independent 
chairperson and more independent (expert and public) members and less only 3 ex- 
officio members. It will be required to facilitate and work closely with the ward-level 
committees for IUWRM. Its Chairperson and CEO will be selected through open well- 
defined selection processes. 

 
b) KUWSDBôs governance structure will be modified for greater professional 

management, for ensuring greater public input, expert input, transparency and 
accountability, and it will be renamed suitably in light of the redefined mandate. It will 
have fixed term independent chairperson and more independent (expert and public) 
members and only 3 ex-officio members. Its Chairperson and CEO will be selected 
through open well-defined selection processes. 

 
c) The Neeravari Nigams will be restructured to ensure independent professional 

management, independent staffing, and governing bodies that have greater 
representation from citizens/stakeholders from the river basin in which that NNL 
functions. 

 
d)  The Karnataka State Pollution Control Board will be restructured to increase its 

autonomy, ensure professional management, greater public and expert participation in 
its governance and greater transparency and accountability in its functioning. Its staff 
strength will be enhanced fourfold, and its monitoring and enforcement wing will be 
separated from its consent-management wing. Its regional presence will be enhanced 
in line with pollution hotspots, and its legal cell will be strengthened. Its financial 
resources will be augmented with a special environmental levy. 

 
e)  The Environmental Appellate Authority set up under the Water and Air Act will be 

strengthened substantially to become an effective green court (or dispute resolution 
mechanism) at the state level. This will require selection of highly qualified members, 
expansion of benches to regional centres, provision of support staff for research and 
investigation and building awareness of the availability of the AA as an alternative to 
the more expensive court process. 
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10.7.      Staffing and Training 
 

a)  The  staff  strength  for  groundwater monitoring and  regulation will  be  increased 
manifold at all levels (state, regulatory agency, ULB, Gram Panchayat) and in all 
agencies: monitoring, irrigation management, urban water supply, and pollution 
control. 

 
b)  Water resource agencies will recruit hydrologists with training in groundwater, surface 

water and eco-hydrology and an orientation towards integrated water management, 
not surface water development or groundwater prospecting alone. 

 
c)  All agencies involved in water distribution, whether rural, agricultural, or urban, will 

include community organizers and outreach staff. Moreover, ñchange managementò 
training will be provided to all staff to improve their public interface and ability to meet 
new performance criteria. 

 
d)  The water and sewerage divisions of all ULBs and BWSSB will be strengthened by 

expanding staff strength, and training in IUWRM, induction of groundwater specialists 
and social workers, and change management training to improve their public interface 
in general, and their ability to engage in participatory management, and to meet 
multiple performance criteria. 

 
e)  The newly proposed regulatory agencies in the 4-tier WRRS, including River Basin 

Authorities and village-level bodies, will be provided with adequate support staff from 
multiple disciplines mentioned above. Again, training in integrated management and 
public interface will have to be part of their induction programmes. Refresher courses 
must be held every 10 years or so for all staff. 

 
f) KSPCB will expand its legal cell manifold, expand its overall staff strength, and induct 

economists to better estimate public and private costs and benefits of regulation. 
 

11.    Water Governance Reforms: Legal 
 

The current legal framework for water governance is based on outmoded legal principles, with 
surface water being treated as state property, groundwater as an open-access / privatizable 
resource (based on land ownership) and wastewater having no clear legal status. This neither 
reflects the emerging realities of the water sector in the state or the new perspective inherent 
in the paradigm shift proposed in this Policy. Rights to water are de facto linked to land 
ownership, making its distribution inequitable. There is no explicit right to water for life, nor is 
there clarity on claims of basin-dwelling communities versus those dwelling outside the basin. 
The laws framing the creation of water supply agencies (urban or irrigation) authorize and 
empower the agencies, but do not specify their duties and responsibilities and the rights of 
citizens to be heard or to participate in decision-making. 

 
Reforms in the legal framework will strengthen the normative, integrated, nested, knowledge- 
based, transparent and participatory water governance framework by complementing the 
organizational reforms proposed in this Policy. They will recognise that water is a common- 
pool resource to be held in public trust, and that the state at all levels from the village to the 
state government is the custodian of the resource, while explicitly repealing British common 
law and other outdated legal doctrines that come in the way of the paradigm shift enunciated 
in this Policy. 

 

11.1.      Water Framework Law 
 

The state will adopt a water framework law that
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a) Specifies the normative goals of water governance, viz., adequacy, equity, 
environmental sustainability, environmental subsidiarity, and decentralised, 
transparent and democratic governance; 

 
b)  Recognizes water for life as a basic human right, 

 
c)  Adopts the Public Trust Doctrine, viz., that all water resources within a basin are a 

commons to be held in public trust by the state, primarily for citizens within that 
basin. 

 
d)  Adopts the Precautionary Principle when taking decisions involving pollution, 

environmental flows, and sustainable use. 
 

11.2.      Separate PIM Act 
 

A separate PIM Act, embodying the elements outlined in section 10.2 will be enacted. It will 
replace the CADA Act. 

 

11.3.      Separate Act for Participatory Integrated Groundwater 
Management 

 

A separate Integrated Groundwater Management Act, covering watersheds and minor 
irrigation tanks, will be enacted, building on the Model Sustainable Management of 
Groundwater Bill 2016, and incorporating the elements outlined above in section 10.3. 

 

11.4.      Regulating rural tanks and urban lakes 
 

The KTCDA Act will be amended to create an authority that: 
 

a)  Has the primary goal of ensuring tank and lake conservation; 
 

b)  Is  substantially autonomous from the state departments, including MID, with an 
independent, qualified CEO and a governing body that has substantial representation 
from civil society, experts, ULBs, and Gram Sabhas that are managing tanks; 

 
c)  Has separate wings for rural tanks and urban lakes; 

 
d)  Is given the role of only a regulator and facilitator, with powers to provide technical 

appraisal of tank rejuvenation proposals, adjudicate conflict resolution between 
cascaded tanks/lakes (till the WRRS is set up), to approve tank conversion proposals 
and water diversion proposals, and technical support. 

 
e)  Mandates custody and management rights of rural tanks to the local Gram Sabha and 

of urban tanks to the ULBs. These rights will include fishery rights, and rights to 
manage all water use. In the rural areas, tank management will be part of the integrated 
water management structure proposed in section 10.3 above. 

 

11.5.      Domestic water supply and sewerage 
 

a)  Notify quality standards for drinking (not all domestic) water, applicable to both state 
and private suppliers. 

 
b)  Amend BWSSB Act to change its mission and governance structure as outlined in 

sections 10.5 and 10.6. 
 

c)  Amend the KUWSDB Act to change its mission and governance structure as outlined 
in sections 10.5 and 10.6. 
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d)  Amend urban and rural water supply laws to clarify that the agency or individual (in the 
case of decentralised wastewater treatment) who treats the wastewater is the óownerô 
of the treated wastewater, but they must respect any customary use rights of that may 
have developed by downstream use before they take decisions to divert the treated 
water to other uses or users 

 

11.6.      Water Pollution Regulation 
 

a)  Notify ambient water quality standards suitable for each such desired best use. These 
standards will include thresholds for heavy metal and other industrial contaminants 
also. 

 
b)  Notify a process by which the intended best use of each surface water body is arrived 

at through a participatory process, whereby the desired water quality of that water body 
is identified and it becomes incumbent on the KSPCB to take measures to meet those 
goals. 

 
c)  Notifying additional standards for (treated) effluent discharge into water bodies and 

reuse in the form of treated wastewater for irrigation and for groundwater recharge, so 
as to include heavy metals and other industrial contaminants. Notify (under the EPA 
1986 environmental clearance requirements for large-scale wastewater based 
irrigation or groundwater recharge projects. DPRs submitted for all such clearances 
will include multiple options for achieving similar outcomes, including demand-side 
management, leakage reduction, local supply augmentation, recycling, and so on. 
Public hearings will a mandatory part of such clearances, and will be seen as a positive 
opportunity to seek public input. 

 
d)  Amend Karnataka Water Rules to make the appointment process for Chairperson of 

KSPCB more credible, and a professional selection and long-term appointment of the 
Member-Secretary (effectively CEO) directly by the Governing Board. 

 
e)  Urge the Centre to amend the Water Act in order to ensure better representation of the 

affected public and independent experts in the Governing Body, renaming Member- 
Secretary as CEO, and clear naming of Governing Body. Till such amendment, 
creative use of the provisions of the Water Act will allow for significant shifts in the 
composition of the Governing Body. 

 
f)   Request the Karnataka High Court to set up a green bench at the High Court and Trial 

Court levels to expedite pollution cases. 
 

11.7.      Strengthen Environmental and Social Impact Assessment 
 

a)  Under the central EPA, notify environmental clearance for all water projects involving 
non-drinking domestic and commercial use components. 

 
b) Make environmental clearance also be mandatory for wastewater diversion or 

groundwater recharge projects. 
 

c)  Require that DPRs submitted for such clearances must include multiple options for 
achieving similar outcomes, including demand-side management, leakage reduction, 
local supply augmentation, recycling, and so on. 
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12.    Systems for Data, Analysis, Knowledge Generation and 
Outreach 

 
Data on water availability (rainfall, streamflow, groundwater levels) and water use (withdrawal, 
consumptive use) and their conversion to usable information at the appropriate scale are 
critical to the management of water resources. In turn, this requires building long-term 
knowledge about cause-effect relationships and technological options for water 
management. 

 
The state of Karnataka has invested significantly in data collection on rainfall and weather data 
through WRDO and more recently through KSNDMC. But the systems for monitoring 
streamflow, water availability in reservoirs and (most important) groundwater aquifers is 
inadequate in comparison with the scale and complexity of water flow and use. Streamflow 
measurements are taking place in less than 40 locations (apart from a similar number of 
locations monitored by the Central Water Commission). A state with ~15 lakh wells has an 
observation well density of 1 in 200 km2 and almost no information on aquifer boundaries at a 
practically useful scale. Monitoring of groundwater extraction is non-existent, as also of 
consumptive use (evapotranspiration) in agriculture or vegetative uses in general. Monitoring 
of ambient water quality is very limited, allowing polluters to evade detection. Monitoring of the 
health of aquatic ecosystems is non-existent. Most of this data is not available in real-time. 
There is no explicit policy on public access to water related data. Investments in supporting 
long-term generation of relevant socio-hydrological knowledge are very limited 

 
The new paradigm of water management will also require data, analysis and knowledge 
generation to go beyond conventional approaches. If water is to be managed and governed 
with an eye towards equitable distribution, sustainable use and multi-level governance, then 
the data-analysis-knowledge needs of this paradigm are vast and multi-scalar. Meeting them 
will require a judicious combination of the latest high quality (but increasingly low-cost) 
instrumentation, sophisticated data management coupled with óbarefoot hydrology and 
hydrogeologyô wherein users are involved in data gathering and analysis so that they can 
relate to and trust the decisions being made about their water resources. It will also require 
building long-term partnerships with knowledge institutions. 

 
The state will build a comprehensive, coherent and open water data and information system 
supported by rigorous knowledge generation. To achieve this, the state will launch a Jal 
Jnana-Vijnana Mission that will include strategies along four dimensions: expanding water 
data gathering and access, creating systems of data analysis for decision-support, knowledge 
generation, and awareness building. 

 

12.1.      Strengthening data gathering 
 

1.  The network of stream gauges, reservoir level monitoring and observation wells will be 
expanded to a high level of granularity, viz., at least 1 observation well, stream gauge 
and tank/reservoir level monitoring point per Gram Panchayat. The data gathering will 
be a 50-50 combination of automated and manual measurements, and made available 
in real-time (for automated sensors) and near-real-time (for manual measurements) an 
open-access GIS platform (see below). These will be complemented by data gathered 
through citizen science wherever possible. All data will be validated by independent 
researchers on a regular basis. Substantial additional staff with background in surface 
hydrology, groundwater hydrology and agro- and eco-hydrology will be recruited for 
this purpose at all levels (state, district and taluka), and provided training in IWRM. 

 
2.  Aquifer mapping at the village or Gram Panchayat scale will be taken up on a priority 

basis. This will adopt a participatory approach, integrating with the water security
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planning at village or Gram Panchayat level. At least 50% of the state will be covered 
in the next 3 years. 

 
3.  Updating updated stage-volume curves for all major, medium and minor irrigation tanks 

and urban water bodies using latest technology in bathymetry. 
 

4.  A major new initiative will be measurement and estimation of consumptive water use 
(especially evapotranspiration) by a) setting up a minimum of 25 ET measuring stations 
(using flux tower and other methods) located in irrigated agriculture, rainfed agriculture, 
forests, and other landscapes, and b) estimation of season-wise irrigated areas and 
cropping  pattern  at  micro-watershed scales  using  remote  sensing,  drone-based 
mapping, and field measurements to build seasonal (and eventually monthly) 
estimates of consumptive water use. 

 
5.  The water quality monitoring network will be extended beyond current GP level 

monitoring of drinking water to monitor pollution in surface and groundwater as already 
indicated in section 8.2. 

 
6.  All data collected by all state agencies as well as central agencies (CWC, CGWB, IMD) 

will be made available in near-real-time in the public domain on an open-data GIS 
platform. This platform could be the Karnataka Water Resource Information System 
being prepared by ACIWRM or the Karnataka GIS system managed by KSRSAC. It 
will meet high standards of integration, inter-operability, timeliness, openness and 
user-friendliness.2 

 
7.  Encourage R&D institutions and industries to develop and commercialise low-cost, 

indigenous flow meters that can be made available to private and public water users 
for measuring pumping rates as well as consumption rates. 

 

12.2. Data analysis for decision support (K-WINDS) 
 

1.  The conversion of data into usable information at multiple scales will be facilitated by 
a Karnataka Water Information Network and Decision-Support System (K-WINDS). 
Such a decision-support system would take data from the GIS water data platform 
mentioned above, and 

 
a.  Generate village-scale or micro-watershed scale water balances that can be 

compared with commitments made or allocations given by the River Basin- 
scale Regulatory Authorities. 

 
b.  Generate information on water service delivery again at a highly granular scale 

to help identify areas of shortfall and reasons for the same. 
 

c. Generate preliminary hydrological, environmental and social impact 
assessments for any new water transfer or dam project proposed in the state. 

 
d.  Compile annual State Water Balance based on nested water balances at basin 

and sub-basin scale by integrating all dimensions of water availability and use. 
 

e.  Encourage development of service providers who can provide Well Health 
services on the K-WINDS data. 

 
 
 
 
 

2 The Andhra Pradesh governmentôs APWRIMS (http://www.apwrims.ap.gov.in) provides a good starting template.

http://www.apwrims.ap.gov.in/
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2.  To enable the above data collection and analysis to be carried out in an integrated 
manner, a Jala Vijnana Mission Directorate will be created for next 5 years, with the 
following objectives: 

 
a.  to collate across agencies and make available water resource related data at 

village/ward scales, and to generate an understanding of the inflow, use and 
outflow of water (i.e., a disaggregated water balance) in the sub-basins and at 
finer scales on a regular basis. 

 
b.  To implement/coordinate all the additional data gathering activities mentioned 

above and carry out the additional analyses mentioned above. 
 

c.   Make publicly available all these data on an open data GIS platform, for both 
viewing and downloading for analysis by all. 

 
d.  This Mission will be headed by a professional and will be organized at basin, 

sub-basin and micro-watershed scale. It will be staffed at each scale by a multi- 
disciplinary team. 

 
e.  Eventually, the Mission will coalesce with the WRDO and the GWD (the two 

lead agencies for water data monitoring) to form a single Karnataka State 
Water Data and Information Agency. 

 
f. This Mission/Agency will be governed by an inter-ministerial council to ensure 

that it answers to the needs of, and gets cooperation, from all water-related 
ministries (Water Resources; Minor Irrigation; Forest, Ecology & Environment; 
Urban Development; Rural Development). 

 
g. The council will include the representatives from the Basin-level Water 

Resource Regulatory Authorities as the major data user, from independent 
experts, and from civil society who can guide the socio-technical dimensions of 
data gathering and analysis. 

 
h.  A process of external peer review to ensure data quality and analytical rigour 

will be built into all activities. 
 

3.  Given the decentralised approach to water management and regulation proposed 
above, a cadre of óbarefoot hydrologistsô at the Gram Panchayat and ULB Ward level 
will be built who will service the regulatory apparatus at those scales, beginning with 
the Gram Panchayat-scale Water Security Plans under the ABY programme, and then 
extending to the entire state. Partnerships with CSOs and educational organisations 
will be built to provide the necessary support, and these barefoot hydrologists will be 
involved in all aquifer mapping, monitoring and analysis activities. The team of barefoot 
hydrologists will have the capacity to generate data analysis for community-level 
decision support systems. 

 

12.3. Knowledge generation 
 

1.  The state shall devote at least one percent of all (revenue + capital) annual expenditure 
in the water sector for supporting independent, high quality, multi-disciplinary socio- 
hydrological research on salient water issues in the state. An independent Research 
Advisory Board will be formed by the Water Resources Department for screening and 
guiding such research. 
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12.4. Public outreach and awareness-building 
 

1.  A parallel process of massive outreach and citizen awareness building to spread 
understanding of the nature and gravity of the water crisis facing the state and the 
need for holistic, equitable and sustainable solutions will be taken up. 

 

13.    Implementing the Policy 
 

To ensure full-fledged and consistent implementation of this water policy and the set of 
strategies outlined therein, the following structure is proposed: 

 
 A State Water Governing Council (SWGC) headed by the Chief Minister and including 

the Ministers for Water Resources, Minor Irrigation, Agriculture and Urban 
Development will be created. It will meet on a half-yearly basis to review progress in 
implementation and remove policy bottlenecks. 

 
 An Executive Committee (EC), headed by the Chief Secretary, will serve the GC. It will 

include the Development Commissioner, relevant Secretaries and key knowledge and 
implementation partners from the Knowledge Bank Group who will be from outside 
government. The EC will take all operational decisions. It will meet on a monthly basis. 

 
 A Knowledge Bank Group (KBG) with experts from within and outside the government 

will be created to render continuous technical support and advice to the Executive 
Committee. This will be housed in and supported by ACIWRM. 

 
Given that the proposals contained in this water policy entail a huge paradigm shift in water 
management in Karnataka, to foster its widespread acceptance, as also given the urgency of 
action required on the ground in the multifarious elements of water policy, a 5-year multi-media 
campaign will be initiated to spread the key messages contained in the policy, with the help of 
PRIs and various knowledge and civil society organizations in the state. One of the functions 
of the KBG will be to plan and execute this campaign with the support of the EC and the 
guidance of the SWGC. 
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CHAPTER 1.       THE WATER CRISIS IN 
KARNATAKA: AN OVERVIEW1

 
 
 

1.1    Water Diversity in Karnataka 
 

Karnataka is a state with water extremes: the highest rainfall in peninsular India occurs in the 
Karnataka Western Ghats at Agumbe (>8000mm per annum), and the Western Ghats in 
general receive heavy rainfall (>3000mm) that results in a lush green forest cover. The 
Western Ghats are also where most of the rivers of this state originate: the west-flowing ones 
(such as Kali, Aghanashini, Sharavathi, Varahi or Netravathi) that flow through the generally 
lush green coastal region into the Arabian Sea, and the east-flowing ones (such as the 
Ghataprabha, Malaprabha, Tunga, Bhadra, and Cauvery) that flow through the eastern plains 
towards the Bay of Bengal. But Karnatakaôs eastern plains have large areas of low rainfall, 
ranging from 600mm down to 300mm per annum, resulting in Karnataka having the second 
or third largest share in the region classified as semi-arid in the country.[4] These large 
variations in rainfall are depicted in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1 This chapter draws upon the reports of Sub-Group 5 of the TGWP on ñGroundwater and its Integration with Surface Waterò led 

by Dr.Himanshu Kulkarni and Sub-Group 7 of the TGWP on ñWater Qualityò led by Dr.Sharachchandra Lele. 
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Figure 1. Rainfall variation across Karnataka (Source: KSRSAC) 
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The many parts of the eastern plains therefore depend to some extent on the inflows from the 
Western Ghats region, as do downstream states of Telangana, Andhra Pradesh and Tamil 
Nadu. The major river basins of Karnataka are depicted in Figure 2. The state is drained 
through 7 river basins but is dominated by areas that fall within the Krishna and Cauvery river 
basins. The west-flowing smaller basins forming the third most significant river basin system. 
And the agro-climatic zones resulting from the combination of rainfall, temperature and soil 
conditions are depicted in Figure 3 with the state being divided into 10 different agro-climatic 
zones. The Krishna river basin itself encompasses 6-7 of these agro-climatic zones. National 
level analysis, which divides Karnataka into 7 Agro-Ecological Sub Regions points out that 
only the coastal zone and the hilly zone (Western Ghats) have a positive annual water balance 
(i.e., Rainfall>PET). (See Table 1)  
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Figure 2. Major river basins of Karnataka (Source: KSRSAC).
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Figure 3. Agro-climatic zone classification of Karnataka (Source: KSRSAC).


