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“Life doesn't get 

easier or more 

forgiving, 

we get stronger and 

more resilient.”
                       - Steve Maraboli











Human Health
Human health directly depends 

on the quality and availability of 

water. People suffer from vector/water-

borne and parasitic diseases when there is 

inadequacy in the quality or quantity of 

water. Surface water bodies reduce the 

urban heat island effects and are critical 

for managing the microclimate.

Social 

Equity and 

Inclusion
Universal access to adequate 

water and sanitation services is 

essential for social equity.

Urban 

Ecology and Green 

Belts
Water is the primary resource for the 

creation and management of urban 

forests and green belts. Water is necessary 

for maintaining the natural ecosystems. 

Urban forests and vegetation cover 

improve air quality and aesthetics 

of recreational spaces.

Recreation 

and Leisure
Aesthetically pleasing urban and 

built environments are usually 

created around water bodies such 

as fountains, ponds and canals.

Disaster 

Management 
Recurrent urban floods and water-

logging  are caused  by combined 

effects of heavy rains, expanding 

impervious areas,  poor drainage and 

sewerage. Managing these risks 

requires integration of water, 

drainage and sewerage systems.
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bath gardening other

No. of months for 

which the water can 

be collected.

Amount of rainfall 

that can be 

collected. 

No. of days a five-

member family  can 

use the water during 

scarcity (with a roof 

of 100 sq.m.).

3-4 70% 40
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Benefits

Barriers
Ÿ Higher costs

Ÿ Acceptance by the local users

Ÿ Allows the ground to absorb surface 

run-off water, thereby recharging 

aquifers. Recharged aquifers lead to 

shallower water tables, thus reducing 

the cost of digging deeper borewells 

and reduce energy costs for pumping.

Ÿ Easy installation.

Ÿ These pervious surfaces reduce heat 

island effects by evaporation and 

reflection of thermal radiation from the 

grass patches. On a large scale, the 

small green pockets help in cleaning the 

air.

Ÿ Green grasses create interesting 

patterns and look better than the 

monotonous concrete surface. They 

also  reduce glare during sunny days.
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Gravel

Sand

Coarse sand layer

Biological active bio-film
develops on surface of sand
(kills 99% of pathogens).

Diffuser plate slows water flow to  
pass through bio-film layer
gradually.

The water gradually travels 
through the sand and gravel bed, 

removing the impurities.

The treated water is then collected at 
the base of the filter, and is then taken 

out through a pipe to be stored in a 
clean container.

The water coming out of the outlet 
should be preferably collected near the 

mouth in a clean storage, thereby 
minimizing the risk of recontamination.

Concrete body

Supply water is poured 
into the filter as needed.
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Using urine from urine separation toilets for 

gardening. 

Irrigating gardens and other plantations using 

treated greywater. 

Bio-sand filter for treatment of water on the 

ground floor.

Recycling



Quality Requirement
high low





Safety and 

Security
Adequate lighting of buildings and 

roads are necessary for ensuring 

security. A majority of crimes are 

committed in areas with unreliable 

power supplies, especially during 

the night hours. 

Infrastructural 

Shutdown
Most urban infrastructure is highly 

dependent on energy. There is 

tremendous scope for improving the 

efficiency of urban infrastructure and 

services. Many cities have reduced energy 

use through energy-efficient pumps and 

improved lighting systems. Many others 

generate energy from wastes.

Food Security
Regular source of energy is 

important for storing perishable food 

in households or community. Also, 

refrigerators are required to cool drinking 

water, especially in tropical countries. 

Energy is also important for maintaining the 

food supply chain – production, 

processing, transport and storage.

Environment 
The current energy sources are 

heavily dependent on fossil fuels. 

Global warming is caused by increased 

release of carbon dioxide from burning of 

fossil fuels. While efficient use of energy can 

reduce demand, development of renewable 

resources like solar and wind energy can 

reduce dependency on fossil fuels. Human Health
Human health and work 

efficiency depend on thermal 

comfort. Continuous supply of energy 

for refrigeration and storage of medicines 

is essential for emergency services. 

Pumping and filtering of water and the 

sewerage systems require steady supply 

of energy, necessary to prevent 

transmission of waterborne and 

parasitic diseases.
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Sun-proof fabric covers:
Ÿ These can be attached to the building itself 

and offer good seasonal solution. They can 
be made using household fabrics and shade 
clothes to cut out more than 95 per cent of 
sunlight. In addition to their function of 
blocking sunlight, fabric sails can be visually 
pleasing. They also protect the interiors 
from dust and rainfall, and can act as a good 
surface for rainwater harvesting.

Vertical Shading: 
Ÿ This is the most advisable form of shading 

to reduce solar heat gain from the walls. It 
is a vertical sun block placed on the 
external edge of the wall, covering the 
complete wall. It could be in the form of 
movable louvers or creeper plants. Plants 
also have an additional benefit as they 
cool the air passing through their leaves. 
They are also aesthetically pleasing and 
reduce air pollution. Vertical shades are 
quite advantageous as they do not occupy 
much space and are cost-efficient.

Summers
Winters

Benefits
Ÿ They keep direct sunlight from entering 

the building, thus minimizing the 
transfer of heat indoors. They offer 
protection from the ill effects of UV rays, 
thereby reducing risks of harmful 
diseases such as skin cancer.

Ÿ By reducing load on indoor cooling, the 
energy requirement is also reduced.

Ÿ Effective shading can block up to 90 per 
cent of the heat generated by direct 
sunrays.

Ÿ It helps reduce summer temperatures, 
improve comfort and save energy.

Ÿ It can decrease the room temperature 
by 2 °C to 4 °C compared to outside 
temperature.

Ÿ They can be effective even in areas 
facing frequent power cuts.

Ÿ  Capital costs.

Ÿ Maintenance efforts especially for fabric 
shades and vegetative walls.

Barriers
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Components of Solid Free Sewer

House Connection: 

This is the connection at the inlet 

of the interceptor tank, that allows 

the wastewater from the 

household to flow into the tank. 

The inlet from the house is bigger 

in diameter as it can also carry 

some solid matter. Care must be 

taken to avoid dumping of  fabrics, 

garbage and trash into toilets, as it 

effects the functioning of the 

system.

Interceptor Tank:

This is a buried water tight tank 

with an inlet and outlet. This tank 

is designed to hold water for about 

24 hours for allowing solids to 

settle down. Solid free sewage 

flows out through a smaller 

diameter sewer. The settled solids 

should be periodically removed 

from the tank through the access 

points. Sludge pumps can be used 

to avoid human contact.

1 2

Sewers: 

The sewers in this system are not 

the conventional types, and are 

smaller in diameter. These pipes 

are usually 60 – 100mm in 

diameter, which are installed at a 

depth of at least 30 cm. As the 

sewers only transport wastewater, 

they are not necessarily laid on a 

uniform and straight alignment.  

Inspection Covers: 

These covers are made at the top 

of the interceptor tanks, and 

inspection chambers. These covers 

are cheaper than regular 

manholes, and are airtight to avoid 

the infiltration of dirt and garbage. 

These covers also act as the access 

points for the flushing of the 

sludge that has formed at the 

bottom of the tank or a pipe 

section.

3 4
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Requirements
Ÿ An efficient pre-treatment at the 

household level. 

Ÿ The downstream end of the sewer is 

lower than the upstream end.

Ÿ A straight alignment between inspection 

points. 

Ÿ Flushing points at all major intersections.



Outlet valve

Online Ejector

Pushbutton

Freshwater tank

Waste tank

Electronic Control Unit

Spray nozzles

Water pressurizer unit

To Sewer/
Biogas plant

The number of times 

the vacuum toilet 

can be used in an 

hour.

15
Days in which a 

single person can 

use the saved fresh 

water.

220
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Reduction in fresh 

water use and 

sewage generation.

90%
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The number of 

months for which 

the urine needs to 

be stored at a 

household level.

1
Urine
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Sand
Filters

Solar
Cooking

Mosquito 
Repellant 

Blanket



Technical
options

Technical
options
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�  
 Mosquito  

 Mat 

 Mosquito  

 Coil  

 Mosquito  

 Cream  

 Mosquito  

 Spray  

 Mosquito  

 Repellant  

 Blankets/Nets 

 Harmful   

 Smoke       

 Electricity   

 Usage       

 Washable  
     

 Re – Usable 
     

 Effectiveness/   

 Durability  

 8 hours   

 approx 

 8 hours 

approx 

 5-6 hours    

 or  

 until    

 absorbed  

 in skin 

 Not more  

 than 5 to 6       

 hours  

 More than   

 three &   

 half year  

 (If washed   

 once in a   

 month) 

 Health  

 Hazard 
Hazardous  Hazardous Hazardous Hazardous 

 Least     

 hazardous 

 Cost per  

 annum 

 Very high  

 and   

 recurring 

 Very high  

 and  

 recurring 

 Very high  

 and  

 recurring 

 Very high  

 and  

 recurring 

 One time high   

 cost , but low  

 annualised cost. 

 

Did you know!!!



NOTES NOTES
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