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Abstract - The paper deals with the problem of water supply in Bangalore where the population has grown exponentially 
since the past few decades. Accordingly there is acute shortage of water. The  problem is all the more difficult  as there is no 
perennial source of water near Bangalore and the dependable source, that  is river Kaveri which is 90 km away and is about 
540meters below the level of Bangalore. Before Independence, the demand of water was met by a stream, Arkavathi which 
is 25km away and also there was a number of lakes which supplemented water supply & helped in ground water recharging 
unfortunately many of those lakes haven been encroached and the natural outlets of rain water have been blocked by real 
estate development. To address this problem measures are suggested such as conservation of water, rain water harvesting, to 
rejuvenate the lakes by proper storm water drainages and to recycle water and to use the grey water thus obtained for 
gardening, car washing, and ground water recharging. Thus there will be considerable sourcing in power requirement for 
pumping Kaveri water which is about Rs 400 crores per year and also pumping from existing half a million bore wells will 
have assured supply that too at comparatively low depths thus further saving in power.    
 
Keywords - Water crisis, Recycling, Energy saving and Water conservation, Reuse-Recycling, Unaccounted for water 
(UFW), Sewage Treatment Plant (STP). 
 
I. INTRODUCTION 
 
Bengaluru is the third largest city and fifth largest 
metropolitan area India and has been growing 
exponentially since the last few decades. It was called 
garden city of south Asia but it is losing its greenery 
and becoming warmer day by day. For this, one of the 
main reasons is lack of adequate water. Before 
independence Bengaluru which was the main city of 
princely state of mysore was ruled by Benevolent 
kings who had built a large number of lakes and a 
reservoir across river Arkavathi met the requirement 
of water more than adequately. 
 
About four percent of the metropolitan area at that 
time amounting to some 4000 hectares was covered 
with lakes and these lakes provided drinking water 
and also recharged ground water. Added to this the 
open wells dug all over the cities provided water at 
depth less than 50 feet from which water would be 
easily drawn.   
 
Also piped water from Hesarghatta lake after 
treatment started as early as 1896 and was followed 
by a reservoir built across river Arkavathi in 1931 
pumped water from a distance of 25 km and started 
supplying treated water. 
 
The growth of the city after independence is 
phenomenal and soon scarcity of water was felt and 
as there is no perennial source of water nearby supply 
from river Kaveri which is about 90 km away has to 

be resorted. Moreover, Bengaluru is situated at the 
height of about 1000 mtr and the water source is 
about 540mtr below the level of Bengaluru. These put 
a severe constraint on Bengaluru water supply and 
sewage board (BWSSB) to pump water to this height. 
 
II. POPULATION GROWTH 
 
The city has seen unprecedented growth since last 
few decades and earlier also the growth was coupled 
high. This rapid growth of population coupled with 
increased economic activity has created a huge 
demand in water supply. The growth of population is 
as shown in table 1. 
It may be noted that the population during last decade 
(2001 - 2011) has increased by 3 million where as in 
the past; an increase of 1 million per decade was 
registered. At this rate the population will have 
surpassed 10 million and there seems to be no 
declining of rate of increase. 
Sl 

No. Year Population 
(In millions ) 

Density 
(People per Km2) 

1. 1941 0.4 NA 

2. 1971 1.7 9500 

3. 1981 2.9 8000 

4. 1991 4.1 10000 

5. 2001 5.7 11500 
6. 2011 8.5 12100 

Table. 1. 
Growth of Population in Bangalore [1]. 
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Also during the past few decades there has been large 
increase in industrial growth, corporation offices, 
schools, hospitals, educational and research 
institutions, hotels and tourism. All these put together 
have contributed to the acute shortage of water. 
 
III. SUPPLY AND DEMAND 
 
The surface water obtained from lakes, ponds and 
reservoirs at Hesarghatta and TG halli together with 
ground water from number of open wells was 
meeting the needs of the people before independence 
and for a few decades thereafter.  
Early 1960 acute water supply problem was feet and 
effort started to tap Kaveri water to Bengaluru. About 

90 km away from Bengaluru near place called 
Thorekadanahalli (TK halli) water was drawn and 
pumped to harohalli about 50km and from Harohalli     
45 km from Bengaluru major pumping was under 
taken to lift water. In between and Tatguni a place 17 
km away from Bengaluru pumping was done the 
supply water to Bangalore. All theses accounted to 
lift the water by about 540 meters. 
Since there several stages of drawing the water from 
Kaveri and pumping to Bengaluru under Kaveri water 
supply stage I, stage II, stage III, stage IV, stage IV 
phase I and stage IV phase II have been under taken. 
The statistics of the above schemes together with 
earlier small sources is has shown in table 2. 

 

Sl No. Source Year of 
Commissioning 

Distance to 
Bengaluru (km) 

Installed capacity 
(MLD) 

Availability 
(MLD) 

1. Hesarghatta 1896 18 36 0 
2. Thippagondanahalli 1933 28 148 58 
3. Kaveri Stage I 1974 100 135 145 
4. Kaveri Stage II 1982 100 135 145 
5. Kaveri Stage III 1993 100 270 324 
6. Kaveri Stage IV Phase I 2002 100 270 250 

7. Kaveri Stage IV Phase II 2011 100 500 200 

Total water availability 959 923 
Table. 2. Water sources of Bengaluru city and installed capacity [2]. 

 

Sl No. Year Population 
(Lakhs) 

Water 
potential 
available 

Net water 
supply UFW 

Water needs / 
Demand 

Shortage 
 

At 150 
LPCD 

At 200 
LPCD 

At 150 
LPCD 

At 200 
LPCD 

1. 2000 57 705 433 218 (33) 862 1150 -157 -445 
2. 2001 62 705 458 220 (32) 934 1245 -229 -540 
3. 2002 64 995 462 250 (35) 966 1288 29 -293 
4. 2003 67 995 484 269 (36) 999 1333 -4 -338 
5. 2004 64 959 512 331 (39) 956 1275 3 -316 
6. 2006 67 959 531 372 (41) 1006 1342 -46 -383 
7. 2007 70 959 550 509 (48) 1032 1376 -73 -417 

Table. 3. Demand and supply gap for drinking water (In MLD) in Bengaluru [2] 
 
From Table 3 it can be seen that in-spite of 
developing sources from Kaveri River there is 
shortage considering even the requirement of 150 
LPCD and if 200 LPCD is to be supplied there is a 
shortage of 30 percent. 

 
Fig. 1. Bangalore water demand and supply gap rising. 

Fig [1] shows the variation of the gap between the 
demand and supply of water in Banaglore. It may be 
noted that the gap has been continuously reduced 
from 1991 to 2011. The gap was lowest that is the 
demand was more or less fully met by 2011. But the 
projection to 2025, considering the increase in supply 
show that the gap will have increased to 500 MLD. 
So it needs further arrangement to augment the 
supply over and above the planned figures.   

 
Fig [2] shows the variation of the gap between the 
demand and supply superposed with the increase in 
population. The population is out stripping all 
measures of increase in water supply.  
The present estimated supply of water varies from 
100 to 150 LPCD (Liters per capita per day) but in 
reality, actual receipt of water by the consumers is 
about 75 LPCD. Also the availability of the water 
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supply is highly unpredictable as water is supplied 
twice or three times a week that to for four to five 
hours each time. The UFW (Unaccounted for Water) 
which is estimated at 48 percent of the total water 
received (4th highest among urban utilities in India), 
is evidently more than the domestic water 
consumption requirement (36%). 
 

 
Fig. 2. Bangalore Population with water demand. 

 
Growing UFW has become a major challenge in 
meeting the water requisite standard of 150 to 200 
LPCD and 150 LPCD stipulated for metropolitan 
cities like Bengaluru by WHO and central public 
health and environmental organization (CPEEHO), 
government of India. According to hand book of 
statistics of BWSSB, it is estimated that out off the 
total 923 MLD of water that reaches Bengaluru, only 
about 417 MLD or 45% of water consumed is 
actually billed [3]. 
The financial ability of BWSSB is worsened as 
treated water has to be pumped from 100 km distance 
and to a height of 540 mtr for distribution in 
Bengaluru. The process includes pumping, treatment, 
transmission, maintenance etc., and involves huge 
cost. The electricity bill for pumping alone comes to 
about 34 crores of rupees per month that is rupees 
400 crores annually. This heavy burden of power 
charges alone amounts to 65% of the total cost of 
operation.  
Further, diminishing water resources and high cost of 
providing water due to increasing energy cost 
significantly affect financial viability of the board. 
The estimated cost of production and distribution of 
water to Bengaluru has increased from rupees 7 per 
kilo liter (upto 8000 per kilo liter) and rupees 11 per 
kilo liter (more than 8000 to 25000 per kilo liter) in 
the last five to six years, which is now the highest 
amount among urban water utilities of cities like 
Mumbai (Rs 4.2 per kilo liter), Chennai (Rs 2.5 per 
kilo liter). The average cost of water supply has 
increased from rupees 3.60 to 13.2 per cubic meter 
while the average revenue has increased from rupees 
2.60 to 8.67 per cubic meter. 
The undue increase in the cost of water supply and 
sluggish increase in revenue earnings are found to be 
due to inefficient management. Bengaluru seems to 
be relying unrealistically towards Kaveri for sourcing 

of surface water but the fact is the Kaveri river water 
disputes tribunal has ear marked 600 cusecs (1470 
MLD) of water from the river for the city. But even 
this is contested by Karnataka farmers that their share 
is being taken away for the cities and industries. 
 
IV.  CONSERVATION, RECYCLE AND REUSE 
OF WATER 
 
1. Conservation  By House Hold : 
By creating proper awareness it is possible to make a 
substantial portion of the public to realize the 
importance of supplying water at high cost in 
Bengaluru and to promote conservation practices at 
individual level. Here an example may be cited as 
how an orthodox jain uses water. For example it is 
said that the jain bathes with only half the amount of 
water needed by others and cleans himself properly 
because he knows the importance of obtaining water. 
 
2. Rain Water Harvesting  
Bengaluru receives on an average 970 mm of rain 
annually; with a 100 sq mtr roof area can generate 
approximately 97000 liters of water per year of which 
about 77600 liters could be harvested assuming 80% 
capture efficiency. 
It is estimated that with an average consumption of 
100LPCD the rain water is sufficient of 194 days a 
year. Government is insisting that all buildings built 
over a plot of 2400 sq mtr and above should adopt 
rain water harvesting. If it is implemented properly 
rain harvesting at house hold levels can contribute 
significantly towards the need of domestic water 
supply. 
Storm water drainage system is a well built network 
in Bengaluru but maintenance of it from choking, to 
prevent house hold waste water entering the system is 
a problem not well addressed. If properly maintained 
it can deliver sizable amount to be discharged to 
lakes.  
 
3. Rejuvenation of lakes  
It is a well known fact that Bengaluru had a large 
number of lakes, the water shed of which provided 
water for drinking and contributed towards its 
salubrious climate. In the name of development the 
areas occupied by lakes have been utilized for other 
purposes and wanton destruction of large number of 
lakes has taken place by encroachers consisting of 
developers and influential people [4]. 
However, belatedly the government is showing some 
concern to rejuvenate, revitalize and restore the dying 
lakes in the state and to protect them from further 
pollution in order to recharge the depletion of ground 
water and to improve the surroundings environs. In 
this direction government constituted an autonomous 
body, LDA (lake development authority) to 
rejuvenate and restore the lakes and to prevent further 
pollution and encroachment. The progress has been 
very slow and by 2007 the authority leased out a 
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number of large lakes to private bodies to rejuvenate 
and to develop the same for recreational and other 
commercial activities. 
With the result, the people have lost access to these 
lakes. There was a petition by environmental activists 
in the High court of Karnataka that the rejuvenated 
lakes have been handed over to private entities for 
profit making and the purposes of rejuvenation is lost. 
For example the Hebbal lake which people used for 
fishing, grazing and irrigation, Agara lake commonly 
used by local people for recreation, the people have 
been deprived of traditional use. Thus scheme started 
with good intensions either are not implemented 
properly or on the other hand misused to defeat the 
very purpose itself.  
 
4. Ground water recharge  
A number of methods can be adopted to recharge the 
ground water. Presently there are more than 5 lakh 
tube wells drawing water from 1000 feet and below 
and the ground water is grossly depleted. Still the 
number of bores drilled is increasing day by day. This 
necessitates suitable recharge of ground water. 
Government is developing a number of recharging 
pits where rain water can soak underground. 
Sewage treatment plants, at domestic level, industrial 
complexes, common effluent treatment plants and 
BWSSB can generate treated water for ground water 
recharging. Tertiary treatment given to the toilet 
waters of individual buildings, by locating the facility 
at the basement and pump the treated water can be 
put to number of uses avoiding drinking and cooking. 
This is being practiced in Mumbai at air india 
building and five star hotels since 1960. In 
Bengaluru, housing development has taken place by a 
large number of group housing schemes and such 
bodies can easily take up common effluent treatment 
plant to augment water by STP. 
 
5. Recycle and Reuse of gray water    
Gray water that is the water from wash basin and not 
toilet can be treated at house hold levels and be used 
as potable water. Reverse osmosis membrane filters 
can be used to purify the water. This alone will not 
suffice and activated carbon filtration and sediment 
filtration is used in conjunction with RO filters. 
Though it is claimed that membranes can filter 
pathogens with minimum biological fowling it is 
better to disinfect the water after pre-treatment 
(filtering) and then pass under pressure (i.e., using 
mini-pump) through RO membrane to get purified 
drinking water[5].  
The membranes may have to be cleaned at regular 
intervals from clogging for long life of operation. The 
purified water may be tested for BOD (Biological 
Oxygen Demand) and COD (Chemical Oxygen 
Demand) to ensure they are within the tolerable limits 
as a test of purity of water. Also before passing 
through RO water may be exposed to UV rays 
produced by small tubular UV lamps for effective 

disinfectant. Though the above process may look 
expensive in the long run it will be economical and 
dependence on municipal supplies will be reduced to 
base minimum (i.e., requirement of make-up water 
supply).  
 
V. COST CONSIDERATION  
 
The financial position of BWSSB can be improved 
significantly by following some simple and effective 
means as such as:  
The supplies to residents below the property lines, to 
slums etc are not metered. It can be supplied through 
meters by charging a tariff which is nominal for the 
first slab which among to bare minimum requirement 
and subsequent slabs to be increased substantially to 
reach 100 to 120 LPCD. If unmetered supply and 
unauthorized supply makes the users to use water 
indiscriminately. The moment they have to pay even 
nominal charge would promote conservation by 
choice. The cost of the meter can be recovered from 
the users who were a period of time and the initial 
investment for procuring the meters can be obtained 
as soft loan from international funding agencies 
Those who come forward to recycle gray water 
and/or sewage water at their premises could be 
encouraged by offering incentives. The municipal 
authorities being relived of providing civic amenity 
(water supply) can offer a discount on property tax 
for taking up the scheme and this will induce many to 
take up to recycling and reusing. 
The above schemes will reduce UFW and all 
requirement of metered water also reduces because 
recycling is adopted. By these methods BWSSB will 
have more than required water source at their disposal 
and considerably reduced operating cost and together 
tightening the administration, operation and 
efficiency, the board can be role model for urban 
cities in India  
 
CONCLUSION  
 
In America it is said that water supply companies 
claim that water is free but charged for pressure and 
purification. This aptly applies to Bengaluru for the 
burden on supply agency to lift water over 540 m at 
enormous cost of 400 crores per year. Besides from 
the source, that is Kaveri, water cannot be drawn 
liberally and is limited 1470 MLD so both cost and 
availability is forcing Bengaluru to look for efficient 
ways of meeting the requirement at lower cost and 
less dependence on Kaveri river. 
 
In the above context it is necessary to adopt several 
methods all of them put together can solve water 
problem, make Bengaluru with sufficient watershed 
so that availability adequate drinking water together 
with availability for gardening, greenery, lakes are 
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provided which brings back beauty to Bengaluru and 
climate will be restored to earlier levels. 
For achieving the above, steps to be taken in  
 
1) Lakes rejuvenation.   
2) Rain water harvesting by individuals, commercial 
and industrial establishment and government.  
3) Restoring raja kaluves (i.e., Natural drainage paths 
for rain water) which are blocked illegally by 
encroachers. 
4) Recycle and Reuse grey water and block water 
suitably are discussed and improvements in all these 
areas is suggested. 
 
In conclusion it can be said that the problem looks 
gigantic, much of it man made can be solved by steps 
suggested only if there is a will on the part of 
government, efficient and tightened administration in 
all the departments concerned takes place.    
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