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Pollution

• Pollution  is the introduction of 
contaminants into a natural environment 
that causes instability, disorder, harm or 
discomfort to the ecosystem 



Vrisha-bhavathy



..or Visha-bhavathy



Pollution

• Water Pollution
• Air Pollution
• Soil  Pollution
• Radioactive Pollution
• Noise Pollution
• Light Pollution
• …..



Legal and Institutional 
framework

• The Water (Prevention and Control of 
Pollution ) Act 1974

• the Water (Prevention  and Control of 
Pollution) Cess Act, 1977 

•  the Environment (Protection) Act (1986).

• The setting up of Pollution Control Boards



Possible forms of Basin 
Pollution

• Sewage Pollution
• Industrial Pollution
• Agricultural use Pollution
• Solid Waste 



Overall Sewage management

• 38254 MLD Generated
• 11787 MLD Treated  (35 % )
•                         CPCB Study - 2009



Case Study - Arkavathy



Basin



The city in a basin





Costs

• Water
• Rs 24 per kilo-litre Gross  Rs 36 /- Net
• Rs 6 /- and Rs 9 /- per KL charged

• Sewage
• Rs 17 / KL (tertiary treatment cost )
• 15 Rs per month



• A house with an area of 150 sq.ft. is 
required to pay only the meter cost 
of Rs.550/; between 151sq.ft. and 600 
sq.ft. RS. 800/ (meter cost of Rs.550 + 
Rs.250- cost of UGD connection) and a 
house above 600 sq.ft. has to pay the 
regular rates.
The slum dwellers are allowed to pay the 
connection charges in two instalments.
Further, the connection procedures have 
been simplified so that a slum dweller 



The city’s concern for a river



The culture of the well



Power and groundwater



Drinking water



Drip Irrigation



Agro-climatic zones



Soil profile



Honeysuckers



Honey-sucker 



Concrete rings



Composting



Apartments



Wetlands





Open wells



Roof-scape Bengaluru...........



Roofs are
• Sterile,
• Uninteresting 

and
• Heat sinks
• Yet they 

receive 
almost all of 
the rain, sun, 
wind and life





Can roofs  be smarter ?

Since they receive
– maximum
– Can they solve a city’s 
–         water, 
–                      storm-water, 
–                                                     energy, 
–                          wastewater, 
–            Food  and
–                         bio-diversity problem ?



How about?
 A roof that grows rice







Uses only treated grey water to grow 



Use ‘Ecological Sanitation’ 
generated fertilizer





Eco-san



�  COMPOSTING TOILET (SQUATTING PAN)



COLLECTORS



BATHROOM LAYOUT



Kitchen organics composter
www.dailydump.org



BEFORE    AND    AFTER   ECOSAN

CONSUMPTION (ltrs of water/day)

� DRINKING        3
� COOKING         4
� BATHING        15
� CLOTHES       23
� UTENSILS      25
� GARDEN        25
� FLUSHING     40
� TOTAL          135  

� 3
� 4
� 15
� 20     ECOSAN 
� 25       saving
� 0            67.5
� 0.5          
� 67.5



Harvests rain





RAINWATER   AND   ECOSAN  

BANGALORE’S SCENARIO

100 SQ MT OF ROOF

PRODUCES:

� 97,000 LITRES RAIN
� 88,000 LITRES 

HARVESTED
DEMAND: 

67.5 Ltrs/day X 4 pers X 365

= 98,550  LITRES

OUTCOME:
� 325 DAYS OF WATER 

DEMAND SUPPLIED 
FROM RAIN

� ZERO SEWAGE 
RUNOFF

� NUTRIENTS USED



Uses the Sun



Biome Environmental Solutions 
Pvt Ltd

PROVIDES FOR BIODIVERSITY  







Roof produces and takes care 
of

• 100 sq. mt.    100,000 litres of water
• 100 sq. mt  200 kgs of rice and vegetables
• 100 sq. mt. All the grey water –100 ltrs/day
• 100 sq.mt    All the urine  1500 litres / year
• 100 sq. mt  All the solid waste generated
• 100 sq mt    32 different species of birds
• 100 SQ mt  heat 100 litres daily
•                     Light 12 bulbs
•                      Cook for 4 people lunch and dinner



So what can a smart roof do?

• Provide
– Food security … and grow rice, banana, 

vegetables 

– Water security .. and treat waste water

– Energy security … and keep the house cool

– Ecological security … and help save the 
sparrow





The future then…

           60% of built Bangalore or any metropolis is 
roofs.

               What do we do about them?

               Heat sinks
                  or 
 Designed Ecological spaces 

                   The choice is ours.



Some conclusion

•  A right to land, livelihood and water 35 
square meter for all

• A source generation and consumption 
design of houses 

• A demand management approach
• Commons as accessible to all and 

designed ecologically
• A livelihood centric ecological economy




