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PREFACE

Water is a key element in the infrastructure of a city. Bangalore, the software city, is fast growing with its population, multistoreyed buildings, housing complexes, Malls and Multiplexes, often encroaching on the surface water bodies around. Shrinking surface water availability leads to City’s increasing dependence on borewells ensuing groundwater overexploitation. This reaches a peak every summer. In addition, contamination of water and transmission losses of water supplies are accentuating the water crisis, which will ultimately affect its developmental activities and growths. Hence the need of the hour is integrated management of Cauvery water, lake water, borewell water and rainwater with water conservation measures.

Since 2007, Geological Society of India has been organizing a Seminar or Workshop every year on water management issues at various centers across the country focusing on region specific problems. In this context the Society is organizing one-day Brain Storming Session on “Water Crisis and Management in Bangalore” with eminent experts including water scientists, water managers and planners in the city to deliberate on the means and ways to mitigate these problems and define the contours of water management and planning in the city with a futuristic vision. One of the aims of the Session will be to bring out a Special volume or Memoir including the presented papers, to be released at a later date in an open 2-day Seminar with water scientists and technologists, architects and city planners, people’s representatives, and administrative executives. Hopefully, this will succeed in generating greater awareness, and pave the way for whole hearted participation of all sections of the civic society to solve or mitigate the water crisis on long term.

Papers have been invited from selected experts on the following themes:

1. Water availability crisis - Nature, causes, Long-term solutions.

2. Hydrogeological mapping of the city.

3. Rainwater harvesting and other conservation measures.

4. Revival of bore wells and declining water levels.

5. Water quality and pollution.

6. Rejuvenation of lakes.

7. Water treatment and recycling of waster waters.

8. Groundwater legislation in Bangalore city.

9. Community participation in water management.

This volume contains the Abstracts of the papers to be presented and discussed in the Brain Storming Session. An introductory article by Dr. B.P. Radhakrishna which is reproduced from the Journal of the Geological Society of India, presents the major water management issues of the city. 

This event is the brainchild of Dr. B.P. Radhakrishna, a votary of water management who has been relentlessly fighting for water security for the masses. Thanks are due to Dr. A.N. Yellappa Reddy, M.N. Thippeswamy, Subhajyoti Das, Shivalinga Murthy and T.M. Hunse who are playing a crucial role in conceiving and organizing this Brain Storming Session.

24th August 2009






R.H. Sawkar

Bangalore 







  Secretary,

Geological Society of India 
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Groundwater Exploitation in Bangalore and other Metropolitan Cities
Substantial  Amount  of  Water  Used  in  Cities  is  Groundwater

There are several cities in Karnataka which have grown fast in recent years. Faced with inadequate supplies of municipal water, citizens have taken to drilling deep bore-wells and pumping water indiscriminately. A large number of industries which have come up in the outskirts of the city have also started pumping groundwater day and night. Within the city itself, agencies have sprung up whose main function is to sell water to the needy in tankers and such water-vending has become big business. This indiscriminate exploitation is causing deep depression of the water table and making most of the shallow wells go dry. If this condition persists, even trees will start to wither, their roots unable to reach the steeply depressed water table.

Registering and metering of all wells and imposing restrictions on the minimum quantity to be pumped from each well has not been even considered, let alone enforced by the concerned authorities. 

Lakes and tanks which philanthropists of an earlier era had planned, had the effect of not only storing rainwater but helped in maintaining the natural water table by groundwater recharging and making water easily available to citizens at least expense or effort. The greatest tragedy of modern times is the systematic destruction of these valuable assets, one after another, to satisfy the rapacity of estate developers, aided by criminal neglect by the city administration. It is gratifying to know that steps are being taken to desilt the few existing tanks and restore them to their old glory and utility.

A Rough Estimate of Groundwater Usage
A rough estimate places a minimum number of 15,000 bore-wells are operating in Bangalore city with about 2000 new wells being added to this number every year. Quite a few bore- wells have become dry and no record is kept of such failed wells. Assuming that only 50% of the wells are in use and pumping is at an average rate of only 10,000 litres (quantity pumped from some of the successful bore-wells are far in excess of this quantity) per day, we arrive at a figure of 7,500x10,000 =75,000,000 or 75 million litres per day. Utilization is probably much in excess of this figure.

Estimate of Possible Water Availability from Rainfall
Average rainfall over Bangalore city is 750 mm per year and the quantity precipitated over an area of 1 km2 yields 750,000 m3 of water, or in terms of litres, 750,000,000 litres. Since the urban sprawl of Bangalore city covers an area of more than 1000 km2, the total


* Paper extracted from the Journal of Geological Society of India, Vol. 65, April 2005,

pp. 397-401
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yield from rainfall over this area per year approximates to 750,000 million litres. This quantity, however, is not spread evenly throughout the year but restricted to about 60 rainy days, and that too to a single hour or less on most of the days. Only ten percent of this quantity is expected to be available for storage underground, the rest being accounted for by surface flow and losses due to evapotranspiration. Presently no attempt is made to catch even this small percentage of rainwater to recharge the groundwater reservoir and most is allowed to flow away. Modern technology is available to catch and store this water where it falls and make it available when needed. One possibility is the construction of large storage tanks below ground in different parts of the city for storing rain water. Surface storage in tanks no doubt helps, but most of it gets lost through evaporation and risk of pollution is maximum.

A Proposed Method for Storing Rainwater
A method which suggests itself to me is the sinking of 10 m diameter shafts to a depth of 50 m. Such a structure will be able to store

pr2 = 22/7x25 = 78.57 » 80 m2 x 50 m  = 4000 m3 or 4,000,000,000 litres

In order to provide further space for storage a radial system of underground galleries can be driven, as in a mine, for storing additional water which will have the added advantage of recharging the depleted groundwater zone.

Such structures could be planned at a frequency of one deep well for every sq. km of the urban area. This is expected to solve the chronic problem of the city, through an assured supply of water. A population of 5 million distributed over 1000 km2 gives a density of 5000 persons per sq. km area and the storage provided can therefore meet the needs of the population at 100 litres per day.

Rooftop Water Harvesting to be made Mandatory
As a further measure of water conservation, the city corporation should make it mandatory that every new construction in the city included a storage reservoir below 
ground level into which water collected on roof tops should be directed. Such storage can provide the non-potable normal requirement of a house hold for the greater part of the 
year.

In order to make a success of any project based on the above principles, various agencies connected with water supply to the city like the Bangalore Development Authority (BDA), Bangalore Water Supply and Sewerage Board (BWSSB), Groundwater Cell of the Department of Mines and Geology, Regional Office of the Central Ground Water Board (CGWB) should start collecting real field data, as this is a primary requisite for making a correct estimate of groundwater availability and utilization. Information on the following is essential.
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Some Questions to be Answered
How many functioning bore-wells (and their depths) are in the city?

What is the average quantity pumped per day?

What percentage of population in the city is dependent on bore-well water?

What is the average life of a bore well?

Has there been any noticeable decrease in the yield of bore-wells in general or in particular areas?

How serious is the decline in water table in the city?

How many drilling agencies are functioning in the State? Is there a 
law enforcing them to register and file periodical returns? If there 
is such  a law, is it being strictly enforced?

How many agencies are there selling groundwater in tankers? 
What is the amount charged? Are they licensed to carry on this business?

At present answers to most or all of the questions is not available.

Proposed Form of Questionnaire
In order to collect the information required, I made a beginning and prepared a questionnaire (a copy of which is presented) to be answered by every house-holder in the city. I had hoped that non-government organizations would take interest and come forward to assist in collecting data but nothing tangible came out and without organizational and financial support much headway was not possible to correctly estimate the extent of groundwater usage in Bangalore. Will some voluntary agency come forward to take up this work? There should be a collective effort at gathering information and analysing it.

Continued Neglect of the Subject will be Disastrous

We cannot afford to neglect this subject of water any longer. It is the one resource which will make us self-reliant about a basic necessity of life. “If we do not have steel or non-ferrous metals we can survive, if we do not have airports we can survive, if we 
do not have luxury toilets we can survive … but if we do not have water we make the 
life of our people worse than that of animals and such survival is no better than being 
dead.”

Since the last thirty years this point is being stressed over and over again. Initially farmers were skeptical of the success of bore-wells in hard rock terrain like Bangalore. But now the scale of groundwater development has grown to such proportions that it cannot be controlled, as the technical and administrative and legal arrangements necessary for exercising restraint and control are non-existent.
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Groundwater Utility Survey
QuestionNaire

_____________________ City,  ______________________District


Family Information


1) 
Name





:
 
2) 
Address





:

 
3) 
No. of persons in the family


:

 
4) 
Rented or own house



:

 
Water Requirement (in litres)



 
5) 
Drinking water




:

 
6) 
Other purposes (bathing, gardening, 




sanitation etc.)




:

 
7)
How is the requirement met, (give details)
:




Municipal supply





Bore well





Dug well





Other sources

 
8)
If bore well water is used



:


a)
Date installed



b)
Depth drilled


c)
Depth to water


d)
Type of pump used:




e) 
Pump HP


f)
Water yield per hour (in litres)


g)
No. of hours of pumping per day


h) 
Storage capacity of tank(s):




Overhead 




Ground Sump


i)
Has there been any decrease in yield?



9) 
Nature of difficulty experienced with the  



water supply Agency in your city.

:


10)
Any suggestions for improving the 



       current situation




:
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Catch Water where it Falls

Urgent action is called for. How to make this an agenda that can inspire and alarm politicians, bureaucrats running governments at the Centre and the State to bestir themselves and avoid a grave water crisis?

The solution to the problem does not lie in bringing water from rivers located a long way off. If Cauvery water does not suffice, they will think of Krishna and Godavari or the much talked of project of interlinking of rivers, extending our greedy eyes even to Brahmaputra!

In this connection I must recount a story told by the great black American leader 
Booker T. Washington, trying to bring home to his unfortunate black brothers the need for self-reliance to better their condition. This is the story:

'A ship lost for many days suddenly sighted a friendly vessel. From the mast of the unfortunate vessel was seen the signal "water, water we die of thirst". The answer from the friendly vessel at once came back, "cast down your bucket where you are". A second time the signal "water, water; send us water" ran up from the distressed vessel and was answered" cast down your bucket where you are". And the third and fourth signal for water was answered "cast down your bucket where you are". The Captain of the distressed vessel at last heeding to the injunction cast down his bucket and it came up full of fresh, sparkling water from the mouth of the Amazon river."

The moral of the story is self evident. Catch rain water where it falls, store it and make use of it for your needs. Use all your technological ability to promote this end. There is no other way. 'Catch Water Where it Falls' should be the slogan. There is no need to go in search of water. It is there when you want it. Develop the ingenuity and skill to catch it, store it, make use of every technology – ancient and modern – to achieve this goal and make use of it wisely without wasting a single drop.

B.P. Radhakrishna
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ABSTRACTS 
1

Bangalore boom will be a doom - Without Water Conservation 

By M.N. Thippeswamy

Formerly with Bangalore Water Supplies and Sewerage Board

Bangalore city’s growth is alarming.  City already has 7.0 million population and likely to grow by 9.0 million by 2015 as per the recent Bangalore Development Authority (BDA) projections.  Providing water supply to the growing population is a Herculean task with the limited availability of fresh water resource. After implementation of Cauvery Water supply scheme (CWSS) IV Phase II, there is no additional availability of water from Cauvery source and also there is no nearby perennial fresh water source.  In view of limitation of fresh water resource there is no way other than conserving the available water.  There are number of means by which conservations measures could be implemented in order to meet the growing demand. Authorities concerned and the Government of Karnataka should take note of this and suitable measures should be taken to implement the following;

a) Reduce of unaccounted and non revenue water on war footing.

b) Recycling of waste water for all urban requirement including dual water supply systems by way of decentralized wastewater system.

c) Rainwater harvesting both in micro and macro level to be made mandate.

d) Conserving storm water and re-using by creating new resources close to the city.

e) Reducing wastage with in the plumbing system of each building by using highly efficient plumbing fixtures etc.

As the ground level is depleting alarmingly and no perennial fresh water resource available other than Cauvery, we have no other option other than implementing above conservation measures.

1

2
Water Availability crisis – Nature, Causes and long term Solutions

K. Md. Najeeb

Central Groundwater Board, Southwestern Region, Bangalore

Email: kmdnajeeb@rediffmail.com

The Greater Bangalore Area is spread over 800 sq. km with a population of about 8 million. The present domestic fresh water demand of the population is 1200MLD. As per the statistics BWSSB is supplying 870 Million Litres of water per Day.  Thus there is a short fall of 330MLD, which is met from Groundwater sources. It is further estimated that about 20% of these supply is lost due to leakages in supply lines. The loss due to leakage is estimated to be about Rs. 108 Crore per year.  The water consumption is not uniform for the different strata of population. The upper class and upper middle class consume 40 – 60% higher than the average water consumption. The treated water is used for washing the vehicles, watering the lawns and plants. The freshwater demand as projected above does not include that of the industrial sector.  In the Greater Bangalore Area on a conservative measure the water requirement for industrial sector is about 60 MLD. Thus the actual shortfall is much higher. It is estimated that the draft from groundwater sector is 560 MLD effected through an estimated 1.5-1.75 lakh bore wells located in the area, with a well density of 175-225/Sq.km. The draft from the groundwater resources is not uniformly distributed. In the central Bangalore the density of bore wells is low while the peripheral areas are more dependent on groundwater for their requirements.

Groundwater development in Bangalore, like all other parts of India is mainly falling under unorganized sector. There is no scientific development strategy, management plan or regulatory mechanism for this sector. Due to mutual interference and over exploitation about 30% of these bore wells have dried up. The financial out lay from the government is also negligible. It is estimated that an amount of Rs. 1100 Crores has been spent in the private sector for construction of these bore wells. The yield of the bore wells are dwindling year after year. The situation is very grim and unless long term integrated planning on scientific lines is adopted it will have disastrous effects on the sustenance and economic growth of the city. 

Immediate intervention is essential to save the city from its water woes. In rainy days it is flooding and there after it is water scarcity. In other words the "Flood - drought syndrome" is a common phenomenon in Bangalore. It is essential to have strong storm water management plans with provisions for percolation and infiltration of rainwater in storm water drains, interlock-paved foot paths and courtyards. Sewage and effluents should not be allowed to rainwater drains. Surface water bodies should be maintained pollution free and can be integrated with aquatic plants.
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Long term changes in rainfall distribution in Bangalore city

A. Muthuchami 

Meteorological Centre, Bangalore

Bangalore is a cosmopolitan city which is going on expanding both in space and in technical development. Therefore necessity of water is increasing day by day in the city and the environment is getting modified due to fast developmental activities. It is necessary  to find out any long term change in annual, seasonal and monthly rainfall distribution of Bangalore rainfall. In order to find out the long term change, by using  rainfall data of Bangalore for the years 1961-2008 trend analysis is carried out. It is noticed that 57 % of the annual rainfall is received in  monsoon season and 25% in post monsoon season. Dependence of rainfall is more reliable in the month of May since the coefficient of variation is the  lowest with 41% and the next is in September followed by August with 51% and 58% respectively. A comparative statistical t-test was applied to find out the difference in rainfall distribution during the periods 1961-1985 and 1986-2008. The annual rainfall showing an increasing trend significantly at 1% level. Monsoon season and post monsoon seasons also show an increasing trends. In monsoon season September is showing decreasing trend whereas in post-monsoon season in October it is showing increasing trend. Long term changes in cyclonic storms crossing Andhra Pradesh coast have influence in trend in rainfall. Other meteorological parameters, also support the increase trend in rainfall over Bangalore.

Key words: trend, t-test, trend correlation, vertical velocity and precipitable water. 

3

4

Drainage basin analysis and integration of water bodies around Bangalore along with water auditing and budgeting of the

 water bodies

T.J. Renuka Prasad

Department of Geology, Bangalore University, Bangalore - 560 056

Introduction:

One individual Sri Yele Mallappa Shetty, who was leading an ordinary life as a betel leaf vendor was able to build a tank successfully with a great vision.  Probably he had done a wonderful survey and got a feel of water flow in that area and acted as a water resources engineer.  Water was supplied to military camps from this tank for many years. Making use of tanks for drinking purpose is the solution to save Bangalore in the days to come.  Therefore a study of all the tanks/ canals is very important and hence the study is proposed to have a control over surface and groundwater. The Watershed area of the YMSK expands upto 286 sq kms. The series of flow tanks of Yele Mallappa Shetty Kere (YMSK) begins with MattiKere tank in the NorthEast and Singanayakanahalli Kere (AmmaniKere) in the North of Bangalore.
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Hydrogeological Mapping of Bangalore City
T.M. Hunse and M.A. Farooqi

Central Ground Water Board, Bangalore

Email: farooqima@gmail.com

Greater Bangalore (Bruhat Bangalore Mahanagar Palike) spread over an area of 800 km2 is heavily dependent on ground water for its water requirements. This mega city situated on a N-S trending highland with an average altitude of 930 m amsl, forms a divide between the rivers Arkavathi on the west and South Pennar on the east.  This study area is predominantly underlain by granites and gneisses with pockets of schistose rocks and migmatites of Archaean age. These hard rocks have undergone alteration and decomposition in the plains and in valleys producing a weathered mantle ranging in thickness from 10 to 30 metres generally and occasionally extending down to a maximum depth of 60 m.   Laterites of Palaeocene age are seen at places as cappings on the gneisses. Granites and gneisses constitute the major aquifer system in Greater Bangalore.  Groundwater occurs under phreatic conditions in weathered rock and residuum, and under semi-confined conditions in jointed and fractured granites and gneisses.  Alluvium occurring as local patches along the stream courses and nallahs, is of limited areal extent and do not form  potential aquifers. To understand the hydrogeological conditions prevailing in Greater Bangalore, it is necessary to view the area from surface water supply and demand perspective. Bangalore city can be divided into three zones. First and innermost zone is erstwhile Bangalore Mahanagar Palike (Bangalore City Corporation) area, which is fully covered by piped water supply from Cauvery and Arkavathi.  Second or intermediate zone includes the areas surrounding the Corporation area comprising of erstwhile 8 C.M.Cs and one TMC. This area/zone is having partial surface water supply limited to small pockets. The third and outer most zone comprises of 111 surrounding villages, which is solely dependent on ground water. It is the second and third or intermediate and outer zones, which utilizes the ground water to the maximum and are almost wholly dependent on groundwater.  In other words, wells located in Central part i.e., in old Bangalore City Corporation area is having the shallowest water levels.  In outer boundaries, the depth to water levels is found to have direct relationship with urbanization of the area. The colonies/layouts supply water to the inmates through individual or group borewells called syndicate borewells, and hence put tremendous pressure on ground water resources. This paper discusses various possible options available to manage the ground water resources optimally in the mega city. 
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Hydrogeological Mapping of Bangalore City Using Remote Sensing & Geographic Information System

V.  Shreedhara and M.H. Balakrishnaiah

Karnataka State Remote Sensing and Application Centre, Bangalore


Water is an important natural resource and management of water resources both on surface and underground is essential.  Ground water is one of our most important sources for drinking and irrigation.  In the ecosystem ground water plays significant role as it provides a reservoir for storing water and slowly replenishing the lakes in the form of base flows in the tributaries. 


Explosive growth of population, increasing demand of water for agriculture, industry, and rapid urbanization have resulted in severe scarcity of fresh water in many areas.  This has resulted in increasing concern for estimation and exploration of ground water resources.  Remote Sensing and Geographic Information System, is today extensively used in the survey of natural resources. This technology has been found very effective in identification of prospective zone for ground water explortation.


The present paper deals with the remote sensing and GIS technology for ground water prospecting in Bangalore City.  A comprehensive approach towards utilisation of Remote Sensing and GIS for Ground Water prospecting has been discussed in the present paper.   
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Urban Groundwater Modeling: A Case Study in the Catchment of Metro Rail Corridor of Bangalore City

M. Sekhar, M. M. Mohan Reddy, H. R. Parate and M. S. Mohan Kumar             

Department of Civil Engineering, Indian Institute of Science, Bangalore – 560 012

Groundwater resource forms a significant component of the urban water supply especially in several Indian cities. The groundwater system in urban areas is influenced often by issues such as water leaking from drinking water mains forming major source of recharge and leaching of pollutants from ongoing urban activities impairing the water quality. In addition, activities such as construction of high-rise buildings and underground transportation systems require extensive ground engineering works, which may unintentionally modify the groundwater system as the hydraulic conductivity is reduced. Such alteration can have pronounced effects especially in hard rock aquifers due to their low hydraulic conductivity. 

In this article, the impact of tunnelling on the groundwater system is studied for a catchment in Bangalore city.  The catchment, which forms part of the Metro rail corridor is located in the central part of Bangalore and is approximately 30 km2 in area. Detailed groundwater investigations have been carried out to map the groundwater levels using 450 plus wells comprising public and private bore wells. These are used to prepare a groundwater level map for the catchment. A finite element numerical model is set up to model the groundwater levels by calibrating the zonal hydraulic conductivities in the catchment and to simulate the groundwater flow directions and discharge. The groundwater level changes due to the proposed tunnels are simulated. Model simulations indicate that in some regions the groundwater levels decline while in some they rise due to the obstruction created by the tunnels to the groundwater discharge from this region. The spatial variations in the groundwater use in the catchment are assessed to identify the suitable management practices in the affected regions.
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Revival Of Borewells In Bangalore City

- A Geological Perspective

G.V. Hegde
Department of Mines and Geology

Bangalore - 560 001

Email: hegdegv@gmail.com

In contrast to the situation where the human habitat and civilization are more developed along the river banks, the Bangalore Metropolis, the fastest growing city in Asia and located at an altitude of over 950 m above mean sea level   and having a population of over eight million which excludes the floating population of about one lakh, has no such drainage system to provide water resources to cater to the huge domestic demand.     

The population of Bangalore was 2.28 lakh in the beginning of the last century and has after acquiring the status of Greater Bangalore (BBMP) increased to 57.59 lakh by 2001.  It has become a concrete jungle with not much provision of infra structural facility, and a proven uncertainty of providing or meeting ever increasing demand for water .   

The Bangalore Water Supply and Sewerage Board (BWSSB), has at present been supplying around 970 MLD of water from Tippagondanahalli reservoir constructed across the Arkavathi river and from the river Cauvery located 28 kms and 98 kms away respectively. In addition, the BWSSB is harnessing groundwater resources through 10500 bore wells drilled in different parts of the city. Of these, 3818 are fitted with hand pumps and 6681 are fitted with electrical pumps. Due to vagaries in the supply against the requirement, many individuals, multi-storied apartments, industrialists, hoteliers etc., have bore wells to meet their minimum requirement.  

The occurrence of groundwater in the predominated Archaean  granitic and gneissic rocks of Bangalore city  is under semi confined conditions and the bore wells are indiscriminately and unscientifically being drilled in close vicinity to depths around 200 m tapping most of the static reserves resulting in mining of groundwater with no sustainability in supply. 

 
The annual groundwater recharge over an approximate urban extent of 750 sq.km is estimated at 1281 ham. The data on groundwater draft as collected from various sources is nearly three to four times the recharge. This over exploitation of groundwater resources by the ever-growing city agglomerate has caused an unimaginable stress on the aquifers.

The hydrogeological conditions of the Bangalore Metropolis comprising of parts of Arkavathi basin and Pennar basin in order to mitigate the revival of groundwater resources in the area are discussed in the present paper.
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Well Hydrographs and Status of Ground Water Regime

in Bangalore

 D. Srikanta Murthy

Department of Mines and Geology Department, Bangalore 

Declining groundwater level trends in Bangalore Urban District and other regions are due to continuous over exploitation during last two decades or more. There is tremendous increase in demand in the city for good quality ground water resource. The trend analysis indicates that the groundwater exploitation must be limited to annual dynamic groundwater resource, in order to conserve and manage the natural aquifer system, which could always be relied upon at the time of acute scarcity of fresh drinking water resource. As Bangalore city receives substantially, good precipitation, planning should be done to harvest the fresh water resource during monsoon period. To increase the groundwater resource availability, planning and developing suitable type of artificial recharge structure, including construction of infiltration galleries around parks in residential areas must be promoted, especially, by tapping the roof top water around these areas. Measures to conserve run off water must be worked out on top priority, especially, the surface storages like tanks.  
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Water security for Bengaluru- Need to manage holistically

S. Vishwanath

International Rainwater Catchment Systems Association

e-mail:zenrainman@gmail.com; Phone: 080-23644690

Introduction: Bengaluru is faced with an impending shortage of water resources as the physical availability of water from the river Cauvery is limited. It has to therefore think more holistically and manage all its waters sustainably and wisely.

There are six important steps that have to be taken to tide over this crisis.

Institutionally – it has to respond by creating a Bangalore Urban Water Management Institution (BUWMI), instead of the current Water Supply and Sewerage Board. This UWMI can plan and manage surface waters , piped waters, ground waters ,rainwater and recycled wastewater to ensure adequate availability to its citizens.

The institution should also strengthen itself with hydro-geologists, community workers and hydrologists to bring all round capability in water resource management.

Socially – The development of a pro-poor policy has been BWSSB’s strong point. This should be fine tuned in consultation with a larger citizenry and implemented vigorously. When resources become scarce, the poor tend to lose out. Some water for all and not all water for some should therefore be the motto.

Technically - While piped water supply has been the forte of the BWSSB since 1894 and it has done a remarkable job with engineering this service, it is time to focus on the new emerging challenges – managing and recycling waste water, managing and recharging storm-water and harvesting rainwater at scales which will make a difference to the city.

Stopping the pollution of existing water resources will call for a new approach of managing waste-water which needs to be the immediate focus.

Groundwater is an important resource with estimates ranging from 200,000 to 400,000 bore wells in the city. In order to conserve this water every step should be taken to understand its availability and extraction and limit of withdrawal. Recharge measures through de-silted tanks and rainwater harvesting need to be encouraged and implemented at a rapid pace.

Legally – A paradigm of a new legal framework has to gradually evolve which will recognize the right to water as a human right, will manage groundwater in a participatory framework, will look at River Basin management through appropriate institutions and will create a regulatory institution at the city level to ensure justice to consumers and citizens especially with regard to service and tariff.

Rainwater harvesting has been made mandatory. Capacity building and implementation has now to be taken up swiftly and in a strategic manner so as to bring home the benefits to all citizens of the city. Rainwater harvesting should become a mass movement in the city as quickly as possible.

Economically – A fine tuning of the tariff regime ensuring social justice as well as recovering costs will have to be developed. Incentives to those who conserve water will need to be put in place. 
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Ecologically – Water is a finite resource, limited in its natural availability and subject to quick pollution and deterioration in quality. The true ecological cost of water is when we use it judiciously, but then also return it to nature in the same state and quality at which we appropriated it. This means using only the dynamic rechargeable water table, treating waste waters to high standards of recharge and in general managing it holistically Water in a city also has other roles, cultural, ecological as a wetland, providing soil moisture, recreational, spiritual and many others. All these roles need to be recognized and incorporated into the water management fabric.

A true measure of success will be when all citizens have access to water 24/7 in their pipes and when the Vrishbhavati and the Dakshina Pinakani flow as clean rivers with people being able to swim in it and when Bellandur tank has lots of birds and one is able to go for boating in its vast waterspread.
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Rainwater Harvesting and Water Conservation Measures With Special Reference To Bangalore City
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Email: soorybhat@gmail.com
The increasing population, change in the land use pattern, increased dependency on and over-exploitation of ground water have made significant changes in the dynamics of hydrologic cycle. Since independence, the thrust was mainly given on ground water resource development rather than its management. Other than domestic water supply, agriculture is the largest consumer of ground water resource. Karnataka is the second largest drought prone region next to Rajasthan. Efforts are already on to orient ourselves from supply side to management side in dealing with the water resources.

Bangalore City is growing alarmingly. The population is likely to grow to 9 million by 2015 as per the projections. Providing water supply to the population is a herculean task with the limited availability of fresh water resources. Conservation of water has gained top priority and is becoming an important part of water management. An integral part of this concept is rainwater-harvesting leading to artificial recharge. It plays a major role not only for raising the depleted water table by way of improving the yields in the bore wells, but also for improvement in chemical quality of ground water. The challenge ahead is to provide water of right quality and quantity at the right place and time. The paper deals with an overview of the present situations and different measures which are to be addressed for conserving water with special reference to Bangalore City. 

Keywords: Rainwater harvesting, Artificial recharge, Water conservation
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Multi-Faceted Problems and Issues of Wetlands Conservation in Bangalore Urban
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The environmental conditions of any lake system depend upon the nature of that wetland and its exposure to various environmental factors. These fragile ecosystems must maintain the state of environmental equilibrium with the existing conditions. To understand the failures of initial lake restoration programs in the exhausted wetlands of Bangalore, one has to look into the dynamics of the fastest growing city in Asia. The quality of lung spaces in Bangalore has deteriorated over the years due to several reasons. Change in the physical environment of the city, traffic jams and vehicular pollution, encroachment into parks and green avenues, and the disappearance of the system of checks-and-balances that used to protect the city’s green belt zones. The increased diversification in cropping pattern in the fast disappearing arable lands of the urban zone is another water intensive demand taking a toll on the remaining wetlands systems. Pesticides which have been banned under the Dirty Dozens continue to be used by farmers along the urban wetlands. Shockingly, there is no Prior Informed Consent (PIC) required to enable a farmer to understand the dangers of these deadliest cocktails. In the city that is reeling under such environmental pressures, commercial fishing in these lakes have become a growing market that is endangering the natural biodiversity through introduction of commercial biotech food products into the lakes causing algal blooms and disastrous outcomes. Sewage pollution is the second largest cause of lake’s degradation after encroachment. This problem can not go away if the existing “missing links” can not be accounted for and plugged into the main line. But even in doing so, this would probably not be enough as the existing sewage treatment facilities are not enough to treat all the sewage volumes generated per day by the city’s inhabitants. There is a global approach in conservation and management of lakes and reservoirs around the world. This approach must enter the mainstream of the economic development process through comprehensive water resources management. Being closed systems, lakes take hundreds of years to flush out contaminants and this problem is exacerbated by the fact that management of lakes, irrespective of their sizes, involved complex processes that are often seen as going contrary to the development or growth of a region attached to that water body system.

Keywords: Urban Wetlands; inland fisheries; pesticides; sewage pollution; encroachment;
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Groundwater Quality in Bangalore

M.V. Shashi Rekha
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Of the many natural resources water is the basic need for domestic consumption, agriculture and industry. Such being the importance, the groundwater planning for its use depends not only on the quantity, but also on the quality of the resource available. Certain properties resulting from the amount of solubles and the possible combination of the minerals give a picture of water usefulness. Quality of groundwater is affected by the various reasons. It may be due to industrial pollution, man made pollution or due to geological formation.

Totally 22 groundwater samples are considered in Bangalore Urban district: Nitrate content is above the threshold value of 45 ppm in respect of 3 samples each in Bangalore south and Anekal taluks and 2 samples in Bangalore North taluk respectively. All the samples analysed are within the safe limit in respect of iron. Only in one sample excess of fluoride value of 1.70 ppm is found from Avalahalli, Bangalore south taluk locations. Total hardness is in excess in 3 samples from Bangalore North taluk and one sample from Bangalore south, and all other samples are within 300 to 600 ppm except 4 samples which are in safe limits for all parameters.

In Bangalore Rural and Ramanagara Districts the analysis results of 40 groundwater samples are considered for this report. The nitrate content varies from 3.0 ppm to 325.00 ppm in Kodugurthy, Devanahalli taluk and Mathikere, Channapatna taluk locations respectively. There are 6 samples which are above the threshold value of 45 ppm in Kanakapura taluk; 3 samples in Channapatna taluk; one sample in Ramanagara taluk; 3 samples in Magadi taluk of Ramanagara district; one sample in Nelamangala taluk; 4 samples in Doddaballapura taluk; 2 samples in Devanahalli taluk and one sample in Hoskote taluk of Bangalore Rural district. Iron is in excess of 0.3 ppm in one sample each in Channapatna taluk, Devanahalli taluk & Hoskote taluk respectively. Fluoride is in excess of 1.50 ppm in 3 samples from Ramanagara taluk. One sample each from Channapatna, Magadi and Kanakapura taluks. Fluoride is less than threshold limit in all the taluks of Bangalore Rural district. 5 samples analysed from Kanakapura, Ramanagara, Nelamangala taluks are above 600 ppm in respect of total hardness. Kanakapura town location the value is 1120 ppm. Many samples are in the range of 300 to 600 ppm indicating that it could utilized in the absence of alternate source in respect of total hardness in Kanakapura, Ramanagara, Channapatna, Magadi taluks mainly and very few samples from Doddaballapur, Devanahalli and Hoskote taluks. In general good is safe groundwater for all the above parameters is found in 3 samples from Kanakapura and Hoskote taluks; one each from Devanahalli, Doddaballapur, Magadi, Ramanagara, Channapatna and 2 samples from Magadi respectively.
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Effect of Unscientific Disposal of Waste on Surface and Ground water Quality at Jigani Industrial Area
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E-Mail: Lkdp2k@rediffmail.com
Water is most essential and precious natural resource for biological life on this earth. Due to increase in pollution, these resources have limitations. Industrial development activity is very essential for the development of the country. Due to rapid growth of the industry, industrial activity taken many forms and has led to degradation of the natural resources. The present study aims at the assessment of surface and ground water quality in Jigani industrial area, Anekal Taluk of Bangalore district as a case study.  The study area located on southern part of the Bangalore city at about 20km. It is observed from the study that the area is lacks proper drainage system for collection and disposal of sewage and rain water. Industrial waste water flows in open drains, on open land and ultimately reaching surface water bodies leading to soil and both surface and sub surface water pollution. People in this area are using bore well water for drinking purpose, and hence it is felt that it is essential to assess the water source quality in this area. Surface and sub surface water samples were collected by dividing the area into four quadrants. The collected samples were subjected to physico-chemical analysis and the results were compared with standard values. Results indicate that the water sources are polluted and needs pre treatment before distribution to the people for drinking purpose. Common Effluent Treatment Plant needs to be established to scientifically handle and dispose industrial effluents generated in the area. The industrial hazardous waste and non hazardous waste needs to be segregated and disposed into the engineered landfill facility.

Keywords: Groundwater, Lake, Pollutant, Remediation, Sewage.
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Groundwater Legislation
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Groundwater plays an important role in food and agricultural production, providing drinking water and facilitating industrial development.  Ground water meets nearly 60% of irrigation, 90% of rural drinking water and about 50% of urban drinking water and industrial needs. Since ground water is an open access resources, its extraction has exceeded annual recharge and ground water tables have declined drastically.  This has necessitated to think about bringing in some sort of regulation to stop over exploitation.

In this background, Ministry of Water Resources, Government of India has circulated a model bill in the year 1996 to regulate and control the development of ground water.  Although the Government of Karnataka had contemplated to bring out a comprehensive ground water legislation to regulate and development of ground water as a whole instead of drinking water sources alone, the Government of Karnataka has brought out “The Karnataka Ground water (Regulation for protection of sources of drinking water) Bill, 1999”, separately in view of priority for drinking water in the State Water Policy.

The State Government felt necessary that a suitable legislation will have to be enacted to safeguard against indiscriminate exploitation of ground water in the over exploited and critical blocks in particular and as whole of State in general.  Important features of this bill “The Karnataka Ground Water (Regulation and Control of Development and Management) Bill, 2006” have been discussed in this paper.

The proposed bill has several regulatory measures like creation of Karnataka Ground Water Authority for the whole of the State with representation from Water Resources Department, Central Ground Water Board, Natural Agriculture Bank and Rural Development, Revenue Dept., Karnataka Power Transmission Corporation Ltd., Agriculture Dept., and representatives from farmers; declare any taluk as critical; grant permit to extract and use of ground water; restrict the pumping of ground water from high yielding bore wells; penalize the offenders and encourage rain water harvesting to augment ground water resources.

Some of the recent Court rulings have emphasized the role of State as the  trustee of all natural resources, including ground water.  Courts have held that the State has got a duty to protect ground water against excessive exploitation and the inaction of the State in this regard will tantamount to infringement of the right to life of the people guaranteed under Article 21 of the Constitution of India.

International experience and experience in some States regarding regulation shows that it is not possible to have significant control over use of ground water through legal provisions alone because of difficulties in enforcement.  Also, the current regulations tend to discriminate against new users.  Therefore, there is a need for modification “from Controls of States” to “management by user groups”.  Also there is need to avoid crisis instead of trying to attenuating crisis after it occurs.  The need of the hour is community management of the resource, supported by adequate technical inputs, complementary institutional changes and appropriate incentives rather than on ‘Controls by State’.  State Legislation can of course strengthen such strategy.  In view of the seriousness of the problem, it is absolutely necessary to build up a political consensus on management strategy.  Any further delay could spell disastrous of a much larger scale than what is being experienced.
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As per UN charter accessibility to water is a human right. But as per easement act of the land the landowners have unrestricted right on withdrawals of ground water. Globally, water supplies are abundant, but they are unevenly distributed among and within the countries. Population growth and rapid pace of industrialization, urbanization are being exaggerated by lack of education for conservation, prevention of pollution, exploitation of the water, coupled with inefficiency of legal and policy framework for water management.  In some areas, withdrawal rate are so high, relative to supply, that surface water supplies are literally shrinking and groundwater reserves are being depleted faster than they can be replenished. As a result, millions of people do not have access to potable water supply.  In India, the per capita availability of water has fallen over the last fifty years from 5000 m3 annually in 1947 to 2000 m3 in the year 2000. Water stressed conditions are likely to develop in many parts of the country. Prevalent water crisis in India includes falling water table, water quality deterioration, water-logging, salinity and mainly inadequate access to safe drinking water. Water crisis is not primarily of natural factors, but has been mainly caused by human activities.   Ground Water management is one of the most important tasks in order to preserve this precious resource and ensure sustainable water supplies. Presently, groundwater contributes to about a quarter of the total water supply of Greater Bangalore Area.  Projected demand for a population of 10 millions is going to be 1700 MLD for Bangalore city itself. Total supply from various surface water sources is going to be 1335 MLD (after the completion of Cauvery stage IV – Phase II) leaving about 365 MLD to be pumped through ground water sources.  Hence ground water will continue to play crucial role in meeting the increasing water demands of the country. There are more than 1.5 lakh ground water abstraction structures in the Greater Bangalore Area.  As per recent Resource Estimation, the whole of Bangalore Urban district falls under over–exploited category, having stage of ground water development of more than 200%. Comprehensive ground water legislation is needed to mitigate the impending crisis, as it provides a legal basis for effective and sustainable management of ground water through legal interventions. In this paper, an attempt is made to present a blue print for a practical ground water legislation for this mega city. 
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