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Abstract— In today's world, water is primary need of every 

people. This water is found from the rain. Average annual 

rainfall in India is 1.2m and by which 1700m3 per capita 

availability of water. By conserving only 50% of this 

rainfall water and providing up to half day water necessary 

of people of the city/village, Who are not able to get water--

by conserving this water--they can get water and use this 

water for their daily use, agriculture purpose etc. More 

rainfall water will collect by change in drainage system and 

lead it to storage area of storm water plant and then clean it. 
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I. INTRODUCTION 

India’s population is 16% of the world population, whereas, 

water resources are only 4% that of the world. Water present 

demand is 1122 billion m3. By 2015 ground water demand 

840 billion m3. By 2050, it would be 2200 billion m3.  

Rainfall data from the year 2009 to 2015 are as follow of 

Vadodara city:  

YEAR RAINFALL(in mm) 

2009 1312 

2010 1549 

2011 1140 

2012 934 

2013 1726 

2014 1075 

2015 998 

Average 1248 

Table 1: 

Total area of Vadodara city is 158.59 km² thus the 

total rain water will be AREA*RAINFALL. By this 

equation, total rainfall water will be 195.54ML (million 

liters). Per day water usage of Vadodara is 240-270 MLD as 

per VMSS. If we are able to clean only about 75% of these 

totals rainfall water, we can use it for half day. As per 

current practices materials like concrete or PVC pipe and 

PVC barrels are used for transport & conservation of water 

as these are costly therefore the economy the cheep material, 

the mixture of fly ash & admixture which is more water 

proof and having low maintenance cost can be used instead 

of concrete and PVC. Charcoal, membrane and pure 

bromine or alum are used for the purifying the storm water.  

II. BACKGROUND 

Average rainfall of Vadodara city during years 2003-2015 is 

1248mm (1.2m) and total area of the city is 158.59 km². By 

this data, total approximate rainfall water of a year is 174.45 

ML (Million Liter). Per day water usage of Vadodara is 240-

270 MLD as per VMSS. In this way the average rainfall of a 

year is almost about one day use of a city. If we are able to 

clean only about 75% of this Total rainfall water, we can use 

it for half day. This water is cleaned by simple gravity filter 

but we use more efficient system for purifying the water by 

using of Membrane, charcoal & another method. 

As per current practices materials like concrete or 

PVC pipe and PVC barrels are used for transport & 

conservation of water as these are costly therefore the 

economy the cheep material, the mixture of fly ash & 

admixture which is more water proof and having low 

maintenance cost can be used instead of concrete and PVC. 

Charcoal, membrane and pure bromine are used for the 

purifying the storm water and also used in sewage treatment 

plant for purifying the sewage water. 

III. MATERIALS 

1) Charcoal 

2) Membrane sheet 

3) Spun pipes  

4) PVC pipes  

5) Metallic net 

A. Charcoal 

Charcoal is a light, black residue, consisting of carbon and 

any remaining ash obtained by removing water and other 

volatile constituent from animal and vegetation substances. 

Charcoal is usually produced by slow pyrolysis, the heating 

of wood or other substances in the absence of oxygen. 

Charcoal filter or activated carbon filter are used for the 

purification of gases or liquids. Charcoal filter has an 

enormous surface are at which pollutants are adsorbed and 

thus bonded. Charcoal filter can bind harmful substances 

that are biologically stable and cannot or not easily be 

decomposed. The mechanism for purification of gases or 

liquid using charcoal filters is the adsorption. 

B. Membrane sheet 

A membrane is a selective barrier; it allows something to 

pass through but stop other. Such things may be molecules, 

iron, or other small particles. Biological membranes include 

cell membranes. Nuclear membranes, which cover a cell 

nuclear and tissue membranes such as mucosae and serosae. 

Synthetic membranes are made by human for use in 

laboratory and industry. The influent of the artificial 

membranes is known as the feed stream, the liquid that 

passes through the membranes is known as the permeate, 

and the liquid from containing the retained constituents is 

the retentive or concentrate. 

C. Spun Pipes 

Reinforced cement concrete spun pipe up to 1000 mm 

diameter are exclusively reserved for manufacture in the SSI 

sector. this pipes are widely used for water drainage, 

sewage, culvert and irrigation. R.C.C pipe are classified as 

pressure and non pressure pipes viz. NP1, NP2, NP3 

,P1,P2,P3for use in specific condition. These pipes are made 

from cement, coarse and fine aggregate, sand, mild steel and 

HT rods and bars. 
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D. PVC Pipes 

PVC pipes are available in vast range and in various 

materials, whatever be your application. It can be installed 

on surface, buried, sleep lined, trenchless, floating and 

submerged. PVC pipe can be used in fluid transport include, 

for lifting, transporting, covering, distributing disposing or 

tapping of water, waste water compressed gases odorous and 

corrosive gases chemical and hazardous wastes. Solids 

conveyed include coal ash, slurries, sand and cables. 

E. Metallic Net 

Metallic net is a barrier made of connected strands mate, 

fibre, or other flexible/ductile material. A metallic net is 

similar to a web or a net in that it has many attach or woven 

strands. Metal and nylon wire mesh filters are used in 

filtration. Wire mesh is used in guarding for secure areas 

and as protection in the form of vandal screens.   

IV. METHODOLOGY  

There is not present method to conserve the rain water in 

Vadodara city and also no special drainage system for 

conserving rain water. 

 
Fig. 1: Storm water collection system 

We found in our research that to conserve the rain 

water the effective & efficient storm water pipes (spun pipe) 

should be used along the side of the road which should have 

proper camber and the water can also collected from the 

footpaths which should have slope towards storm water 

pipes inlet. For cleaning this storm water, we will provide 

Charcoal-Membrane (C-M) phenomenon at every 1km 

interval and clean water is collected below this phenomenon 

and collected in storage through PVC pipes laid below it. 

 By this system, we can collect almost up to 40% of storm 

water and to improve it, storm water from every building of 

city can be collected. By collecting all buildings’ storm 

water, almost 75% of total storm water can be collected 

which is great achieve for the city. 

The alternative method for purifying the water in 

sewage treatment plant is that provides a glass roof at 45° 

angle at both PST and SST. In this method, high 

temperature is created by inclined glass which converts 

liquid waste water to the pure vapour water and collected its 

droplets at side of the glass and collected in the storage tank. 

By the use of the bromine with waste water at end 

of the sewage treatment gives the pure water which is 

drinkable. 

Our method is more effective as it purify the water 

rather it conserves. The storm water and sewage waste water 

however initial cost is more, it is effective to purify more 

water which can be use for various purposes. In the storm 

water collection pipes we use cheaper materials like the 

mixture of fly ash and admixtures.  

To provide efficient camber of road to collect the 

storm water along the road. Along the road, for the storm 

water collection, provide almost 15cm diameter spun pipes. 

At every 1km, provide a phenomenon of purring 

storm water Charcoal-Membrane. The purified water from 

this phenomenon is collected in another pipe which is below 

the Membrane-Charcoal-Membrane phenomenon which 

leads the water to the storage area. 

The phenomenon of Charcoal-Membrane has a 

depth of 0.5m to 0.7m and the total surface area of the C-M 

filter is almost 1.0m*1.0m to 1.5m*1.5m. 

 
Fig. 2: C M filter 

A small pipe which have diameter 10cm PVC pipe 

is provided for the leading of clean water from C-M filter 

towards the storage. 

To collect the water from the buildings, the pipe 

from the terrace can be lead the storm water to water barrels 

or water tanks and can use it for daily use and gardening, 

etc. 

V. MAINTENANCE 

Sediment and other debris will need to be removed from the 

trap on a regular basis, and possibly after large storms. 

Above-ground traps can be drained before sediment 

removal. Testing of the overlying water should be 

undertaken before de-watering to determine whether 

pollutant concentrations are sufficiently low for the water to 

be discharged to the downstream waterway. It might be 

appropriate for these waters to be discharged to an adjacent 

sewer, subject to approval from the operating authority. If 

this is not feasible, it might be appropriate to use a tanker to 

transport the water off site for approved disposal. A vacuum 

truck could be used to remove sediment and debris from 

underground traps. 
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A. Inspection/Monitoring 

 

Regular inspections, and extra inspections following a large 

storm event, might be appropriate for: 

1) structural integrity 

2) upstream and downstream erosion 

3) sediment accumulation 

4) mosquito breeding 

VI. APPLICATION 

Water is the most important liquid we know. It is 

everywhere we look. Water is in the ground and I the air that 

we breathe. All animal, plant, and humans need water to 

survive. Water has formed our earth since its beginning. It 

also prevents the earth from becoming too hot or too cold. 

Water never disappears. We use the same water over and 

over again. 

 Stored rainwater can be used for landscape irrigation 

even during watering bans and helps to replenish 

ground water supplies with water that would normally 

flow to storm water system. 

 Storm water collection can be suitable for domestic 

uses. The more uses, the greater the saving in storm 

water used for drinking, cooking and in sanitary 

systems. 

 It can offset amount of municipally treated water you 

use in your home helping to reduce your water bill. 

 Larger cisterns can help divert and retain runoff from 

your property-reducing the impact on local storm water 

infrastructure and combined sewer systems. 

 For those on well water , rain water harvesting offers a 

way to reduce well pump energy consumption and 

reduce the amount of water the well has to deliver an 

important consideration if your well use affected dry 

spells or water table fluctuation. 

 Storm water conservation is used for reduce the need of 

new dams and protect the remaining environmental 

flows in rivers. 

 The water meter should be there at all the houses like 

electricity meter so that people will reduce the use of 

extra water. As per report of govt. total daily use of a 

person for one day use of water is 135 lit. A family 

should be consider as 4 person so that 150*4=600lit * 

30days= 18000lit water/month will provide for free. 

 Then after every 50lit more use, the charge of water will 

be taken which should be as follow: 

WATER USE AFTER 18000 LIT CHARGE 

50lit 3Rs/lit 

50LIT-100lit 3.75Rs/lit 

100LIT-200lit 4.5Rs/lit 

>200lit 5.70Rs/lit 

Table 2: 

 So by this method, which should be compulsory in 

whole INDIA, people will be known of use of water and 

reduce to waste it. 

 As alteration, for attracting the people, we can give 

them a good scheme. As much water they conserve, 

they can give that water to government. 

 Government will list down how much water they get 

and give them special discount on their water bills. 

 This should be of, per 150lit of water, they will get 25% 

discount on their water bills. So people will come to 

know about conserving the water for save the money. 

VII. CONCLUSION 

 More effective as compare to current method. 

 Primary cost is little more but efficient in maintenance. 

 Provide footpath facility in city. 

 Aesthetic of road will be better. 

 Government can EARN money by misuse of water. 
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