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Abstract: The world is facing serious problem of water scarcity for rural and urban community. Urbanization, 

industrial development and increase on agricultural field and production have resulted in over exploitation of 

ground water and surface water sources and resultant deterioration in water quality. The convention water 

sources namely well, river, and reservoirs etc. are inadequate to fulfil water demand due to unbalanced rainfall. 

While the rainwater harvesting system investigate a new water source. The aim of the present study is to use 

rainwater and thus taking close to the concept of natural conversation. In this study, the rainwater harvesting 

system is analyzed as alternative source of water from the roads of Nagpur. The developed system will help in 

storing and using collected rainwater from roads. This can be implemented in the region by considering almost 

all the technical aspects. 
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I. Introduction 

Around 113,000 cu. km. of new water is created every year by the worldwide horological cycle, out of 

which 72,000 cu. km. is lost to vanishing, leaving just 41,000 cu. km accessible for utilize.  India has 

an aggregate yearly accessibility of inexhaustible new water of 2.085 million m3, lower than Brazil 

(6.949), Russia (9.465), Indonesia (2.530), the USA (2.478) and China (2.427). The conservative 

utilization of water must be advanced both in the created and the creating social orders.Horticulture 

represents 80 percent of all water use in the creating social orders. India's per capita water 

accessibility in 2004 was 2000 m3 contrasted and 110,000 for Canada, 9900 for US and 4400 for 

Japan. These nations have possessed the capacity to outfit vast parts of their water assets through 

legitimate administration. Shockingly, we have not possessed the capacity to make legitimate use of 

our water assets prompting enormous water worry in numerous parts of India.Starting today, the 

nation is encountering perpetual water deficiencies, and the influenced region is probably going to 

increment essentially by 2025. We can't stand to ignore the bona fide requirement for ideal usage of 

water assets. Legitimate administration and usage of water assets have turned into a noteworthy 

worldwide issue with huge ramifications for populace arranging, welfare, social solidness and peace.  

Today because of rising populace and temperate development rate, requests for the surface water is 

expanding exponentially. Because of this reality the wellsprings of water are being abused; which will 

eventually bring about water deficiency all around the globe. Here is a pictorial investigation 

indicating locales influenced by water lack in year 1990 and those which will be influenced by the 

water deficiency by year 2025.  

EA Water Pvt Ltd has launched a unique Rainwater Harvester, which filters runoff water from roads, 

which generally contains oil and grease. This system has been installed in the Gymkhana club, Sector-

15, Faridabad,  Haryana. Rajit Malohtra, project in charge, of this company explained that the water 

harvesting system installed at the club has a sand filter, which filters silt from runoff harvested from 

roof, lawns and parking area.[1] 

Within the framework of the IWA Cities of the Future Programme, current water and wastewater 

management systems are investigated in Kayseri, Turkey, with the purpose of bringing water into The 

centre of city life by a reformed pilot project. In order to assess both the quantity and dynamics of 

water to be utilized in the Kayseri Amusement Park, the US Environmental Protection Agency's (US 

EPA) Storm Water Management Model (SWMM) 5.0 was used. The obtained results demonstrated 
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that after 3 years, 38,039 m(3) of rainwater could be stored in the two proposed underground storage 

tanks. Forty three per cent of the water-ski lake with a volume of 90,000 m(3) could be recharged 

with the stored rainwater.[2] 

In order to evaluate the potential of rainwater harvesting (RWH) for mitigating water scarcity in a 

semi-arid zone of the country (Mashhad-Iran), three typical RWH systems were installed and 

monitored. Surface runoff was conducted into a 500 m³ ground reservoir via a series of draining 

ditches and an end collection channel. According to two years of measurement , grain yield was 

doubled in irrigated plots.[3] 

II.  Study Area  

The total area of Nagpur is 227.4 sq.km.  

 

The average annual rainfall of Nagpur is 1064.1 mm. 

Consider if this is plan is implemented in 9.8% of total Nagpur area then, 

Therefore, 227.4 x 9.8% = 22.2852 sq.km. 

Available water for catchment = Area covered by road (in sq.m) x Rainfall (in m) 

 = 22.2852 x 106 x 1.064  

 = 23.7114 x 10
6 
 m

3 

If water catchment is round 40% of available water then it is around 9.48 x 10
6 
cu.m. 
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i.e. 9.48 billion litre of water annually. 

Water available for a day = 9.48 x 109 / 365 

 =25972602.74 L/day 

The standard water usage for a person given by WHO (WORLD HEALTH ORGANISATION) is 

20L/day 

Therefore, water is available for 12,98,630 people. 

III.  Methodology 

 

A channel system is installed alongside the street or the road. The Street is sloped around 0.5%[4] 

(minimum drainage gradient)or 1%[4] which is 0.01 as decimal and hence the slope is 0.01. That 

means for a run of pipe of a certain length the rise must be 0.01 times the length. Thus for example, 

since the length of run is 80 feet which is 80x12 = 960 inches the rise must be 0.01 x 960= 9.6 inches 

for water to flow into channel. 

Consider, Volume is a function of length of the channel (V), radius of the channel (r) and losses (L) 

Let the equation be V= (l x 1.57 r
2
) - L …….(1) 

Where => V -> Volume 

 l -> Length of the channel 

 r -> radius of the channel  

 L -> Losses 

If the length of the street is not enough to collect the rainwater then radius of the channel is to increase 

to increase a collection of water Therefore, Length is inversely proportional to the radius. 
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Hence L α 1/r  

Lr=K (K is proportionality constant)…….(2) 

dr/dL= -K/L2 

Length is directly proportional to the Losses (L α l) 

p L=l (p is proportionality constant)…….(3) 

pdL/dl = 1 

Since length will vary according to the available street  

Therefore, differentiate the equation (1) with respect to l (Length)  

dV/dl = 1.57r2 + l x 3.14 x dr/dl – dL/dl 

           = 1.57K2/l2 – 3.14x K2/l2 - 1/p …… (from eqn.2 & eqn.3) 

           = -1.57 K
2
/l

2
 - 1/p 

To maximize the volume of water intake 

The above equation is again differentiate wrt l (length) 

d2V/dl2= 1.57 K2/l3  

dV/dl = 0 

-1/p = -3.14K2/2l2 



 International Journal of Emerging Trends in Engineering and Basic Sciences (IJEEBS) 
     ISSN (Online) 2349-6967 

Volume 7, Special Issue 4 (July-August 2020), PP. 268-273 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

www.ijeebs.com                                                                272 | Page 

 l2 = 3.14K2p 

Therefore, l = −K√3.14p  give us the maximum V (volume) 

Hence ,V= (l x 1.57r
2
) – L  should be substituted with l = −K√3.14p 

Fig 2. 

The water collected from the streets trough the channel is collected in the main channel as shown in 

fig 2. Collected water is stored in local Tank of minimum volume capacity of 500 L. The dimension 

of the tank depends upon the available area. The collected water again passed through the screen as 

shown in fig 3 so that any solid waste does not enter in the local tank. The local tank will be 

constructed underground.  

 

 Fig 3. 

Once the tank completely filled , the water will be pumped to central hub using described pumps. 

The web like pipeline system as shown in fig 4 is provided to resolve the distance issue of the 

collection tank. If a particular tank is too far from the central hub. The water will be transferred to the  
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adjacent collection tank nearest to central hub and the processes above will be repeated. 

 

Once the required need of the central hub is met. The system can be shut down manually and the 

pumps to the central hub will be shutdown. Remaining water in the collection tank after the system 

shut down is openly available for the local use. Additional water left in the tank after the system shut 

down cannot be kept for too long fearing stagnation and breeding of microorganism. Hence will be 

compulsorily sent to central hub for maintaining local hygiene. 

IV. Conclusion: 

It is new way of collecting rain water which is been wasted through surface run off or inadequate 

infrastructure to use the rain water from roads. Since this uncollected rain water is gathered on roads 

this leads to various problems like water logging, traffic jams and this results in many accidents too. 

Thus by implementation of this method the water collected can be provided to around 10 lakhs  

people,which is comparatively a very significant number as compared to the availability of water 

.Thus providing adequate infrastructure to sustainably store and supply of water for future use and 

therefore lending a hand of help for future generations towards the water scarcity problems. 
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