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Abstract— Over the years, number of people, industries and 

agricultural practices are on the rise and so is the demand of 

water supply. With monsoon being the primary source of 

water for agriculture, its conservation and proper utilization 

has become the paramount need of time. For conservation, 

rainwater harvesting technique may be used whereby 

rainwater is captured at the time of downpour, stored above 

the ground and/or used to charge underground water that may 

be utilized later for various purposes. As groundwater 

resources are depleting day by day, rainwater harvesting is 

the only way to fulfill the increasing demand of water. It will 

also improve water quality. This study aims at providing 

better and cost effective water conservation system by the use 

of artificial recharge. L.D. college of engineering is spread 

over 52 acres and rainwater harvesting, one of the methods of 

artificial recharge, will be carried out in this area as there are 

11 blocks with large roof are suitable for this application. It 

was concluded that groundwater level and quality had 

increased while cost of water was reduced. 
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I. INTRODUCTION 

Many of us have an image of the world as a blue planet with 

70 percent of its surface is covered with water. The reality, 

however, is that 97 percent of the total water on earth of about 

1400 Billion Cubic Meter(BCM) is saline and only 3 percents 

available as fresh water. About 77 percent is considered to 

occur at depths exceeding 800 m below the ground, which 

cannot be extracted economically with the technology 

available today. About 11 percent of the resources are 

available as extractable ground water within 800 m depth and 

about 1 percent is available as surface water in lakes and 

rivers. Out of the 113,000 BCM of rain and snow received on 

the earth, evaporation losses account for about 72000 BCM, 

leaving a balance of about 41,000 BCM, out of which about 

9000-14000 BCM is considered utilizable. 

State can be divided into three regions depending on 

the rainfall and soil characteristics. Centre and south Gujarat-

average annual rainfall ranging from 500 mm to 2000 mm 

Saurashtra region average annual rainfall ranging from 400 

mm to 700 mm Kutch region-average annual rainfall ranging 

from 250 mm to 400 mm Due to the problem of water crisis 

migrations of people occurs resulting in increase of dropout 

ratio. By providing water migration can be minimize. 

Water is a strategic resource. There is no 

technological alternative for water. The right solution to 

overcome water scarcity and be self sufficient in water needs 

is to save the precious drops falling from the sky. 

Desalination method will also provide the necessary 

freshwater but the cost is expensive. Rainwater Harvesting is 

simple and cost effective. It has shown significant result in 

countries where it had been Implemented. Average 

requirement of water for a person can be managed by 

conserving water. 

II. STUDY AREA 

The institute was established in June 1948 with a generous 

donation of Rs. 25 lacs and 31.2 Hectares of land by the 

textile magnate Sheth Shri Kasturbhai Lalbhai. Hence 

College is named as Lalbhai Dalpatbhai College of 

Engineering. It is situated adjacent to Gujarat University 

building and is located at the nucleus of various national level 

institutes such as PRL, ATIRA, IIM etc. The campus is 

having buildings for various departments, offices, hostels, 

and residences for Principal, rector and wardens. The plinth 

area of college and hostel buildings measures 45,220sq.m and 

12,556sq.m respectively. 

The reasons for collecting and using rainwater for 

domestic use are plentiful and varied. The increased need for 

water results in lower groundwater tables and depleted 

reservoirs. Many piped water supply systems fail. The use of 

rainwater is a useful alternative to provide continuous flow of 

water for the students and Laboratories.  

There is great demand of water in college of 

engineering mainly for laboratories used in Civil 

Engineering, Mechanical Engineering, Chemical 

Engineering, Chemistry, Physics etc., for use in cleaning the 

building floors, labs as well as classes, for use in horticulture 

purpose also, for sprinkling the water in dry land of C.O.E 

especially in summer season for preventing the soil dust 

particle in air etc. 

III. OBJECTIVE 

1) This project is carried out to cater the need of L.D. 

College of Engineering.  

2) This project will not only be helpful to fulfill the need of 

water supply to our college but also to provide water to 

faculty residing in the Campus. 

3) The increased need for water may result in lowering the 

groundwater table and depleted reservoirs. Hence the use 

of rainwater will be a useful alternative to provide 

continuous water supply for our students and 

laboratories. 

4) The water stored from the rainwater will also be of good 

quality i.e. free from impurities which might be there in 

groundwater of Ahmedabad. 

5) Keeping in mind the (i) increasing water demands, (ii) 

quality of water supply, (iii) variations in water 

availability and (iii) advantages of collection and storage 

of rainwater near the place of use etc, it was planned to 

design the rain water harvesting system for the L.D. 

College of Engineering. 
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IV. PROPOSED METHODOLOGY 

 
Fig. 1: 

A. Environment Considerations:  

Environment feasibility depends on the amount and patterns 

of rainfall in the area, the duration of dry periods and the 

availability of other water sources. The rainfall pattern over 

the year plays a key role in determining whether RWH can 

compete with other water supply systems. Tropical climates 

with short (one to four months) dry season and multiple high 

intensity rainstorms provide the most suitable conditions for 

water harvesting. In addition, rainwater harvesting may also 

be valuable in wet tropical climates (e.g. Bangladesh), where 

the water quality of surface water may vary greatly 

throughout the year. 

As a general rule, rainfall should be over 

50mm/month for at least half a year of 300 mm/year (unless 

other sources are extremely scarce) to make RWH 

environmentally feasible. 

B. Technical Aspects:  

The construction of a RWH system is determined by several 

technical factors as: 

1) Use of impermeable roofing material such as iron sheets, 

tiles, asbestos- cement. 

2) Water consumption rate (number users and types of uses) 

and storage capacity required. 

3) Availability of other water sources, either groundwater 

or surface water that can be used when stored rainwater 

runs out. 

4) Availability of labor with technical building skill in or 

nearby the community. 

5) Availability of required, suitable local construction 

material and labor. 

C. Water consumption and water management: water 

consumption of the college: 

Water usage of LDCE = assuming 1500 litres/day (10 lpcd 

for 150 users per block) 

Water storage system has to be designed for dry 

period between two consecutive rainy season. Over 4 months 

dry period of 240 days has been considered. 

Water required for LDCE for dry season = 240 x 

1500 = 3,60,000 litres (per block) 

Total amount of water required for 11 blocks = 

3,60,000 x 11 = 39,60,000 litres 

1) Compiled from various sources:  

Total amount of rain water harvested = Rainfall (mm) x Area 

of catchment x Runoff coefficient harvestment system 

D. Design a rainwater harvesting system: Three main steps 

to be followed in designing a RWH system 

1) Determine the total amount of required and available 

rainwater 

2) Design of catchment area 

3) Design of delivery system 

4) Design of storage reservoir 

1) Calculating Amount Of Rain Water Harvested For Each 

Block: 

a) Block no. 2: 

Total area of pitch roof = 8173.20 m2 

Assuming 150 users with consumption of 10 lpcd, 

total usage of water = 1500 litres 

Collection of water per month= mean annual rainfall 

x area of catchment x coefficient of runoff= 0.387 x 8173.20 

x 0.9 = 2846.72 cum = 28,46,725 litres 

b) Block no. 6 

Total area of pitch roof = 8823.54 m2 

Assuming 150 users with consumption of 10 lpcd, 

total usage of water =1500 litres 

Collection of water per month= mean annual rainfall 

x area of catchment x coefficient of runoff= 0.387 x 8823.54 

x 0.9 = 3073.23 cum = 30,73,238 litres 

c) Block no. 5: 

Total area of pitch roof = 7304.58 m2 

Assuming 150 users with consumption of 10 lpcd, 

total usage of water = 1500 litres 

Collection of water per month= mean annual rainfall 

x area of catchment x coefficient of runoff= 0.387 x 7304.58 

x 0.9 = 2544.18 cum = 25,44,185 litres 

d) Block no. 3 

Total area of pitch roof = 564.036 m2 

Assuming 150 users with consumption of 10 lpcd, 

total usage of water = 1500 litres 

Collection of water per month= mean annual rainfall 

x area of catchment x coefficient of runoff= 0.387 x 564.036 

x 0.9 = 196.45 cum = 1,96,453 litres 

e) Block no. 4 

Total area of pitch roof = 564.036 m2 

Assuming 150 users with consumption of 10 lpcd, 

total usage of water = 1500 litres 

Collection of water per month= mean annual rainfall 

x area of catchment x coefficient of runoff= 0.387 x 564.036 

x 0.9 = 196.45 cum = 1,96,453 litres 

f) Total harvested water 

=28,46,725+30,73,238+25,44,185+1,96,453+1,96,453= 

63,15,413 litres 

Name 

of 

Build. 

Type of 

Roof 

Area 

(sq m) 

Water 

Collected 

(Cum) 

Diameter Of 

Networking 

Pipes 

Block 

2 
Pitched 8173.2 2214.1 

0.09mø 

 

Block 

6 
Pitched 8823.5 2390.2 

0.09mø 

 

Block 

5 
Pitched 7304.5 1978.8 

0.09mø 

 

Block 

3 
Pitched 564.0 196.4 

0.02mø 
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Block 

4 
Pitched 564.0 196.4 

0.02mø 

 

Table 1: Pipe Network 

V. GUTTERS AND DOWNSPOUT CALCULATIONS 

A. For Block 2: 

 Roof area is 8173.2 sq m 

 Gross litres of water obtained per min.: 16434 litres 

 Assumed collection efficiency: 85% 

 Net litres per min: 13969 litres 

 Friction factor for gutter: 0.02 

 Slope the first 2/3 of the gutter farthest from downspout: 

4mm/metre 

 Slope the last 1/3 of the gutter just before the downspout: 

9mm/metre 

 Considering square box gutters, the max length to 

downspout turns out to be 3043.1 m 

 Min top opening width: 393 mm 

B. For Block 6: 

 Roof area is 8823.4 sq m 

 Gross litres of water obtained per min.: 17741 litres 

 Assumed collection efficiency: 85% 

 Net litres per min: 15080 litres 

 Friction factor for gutter: 0.02 

 Slope the first 2/3 of the gutter farthest from downspout: 

4mm/metre 

 Slope the last 1/3 of the gutter just before the downspout: 

9mm/metre 

 Considering square box gutters, the max length to 

downspout turns out to be 11665.5 m 

 Min top opening width: 405 mm 

C. For Block 5: 

 Roof area is 7304.5 sq m 

 Gross litres of water obtained per min.:14687 litres 

 Assumed collection efficiency: 85% 

 Net litres per min: 12484 litres 

 Friction factor for gutter: 0.02 

 Slope the first 2/3 of the gutter farthest from downspout: 

4mm/metre 

 Slope the last 1/3 of the gutter just before the downspout: 

9mm/metre 

 Considering square box gutters, the max length to 

downspout turns out to be 7922.1 m 

 Min top opening width: 376 mm 

D. For Block 3 & 4: 

 Roof area is 564.03 sq m 

 Gross litres of water obtained per min.:1134 litres 

 Assumed collection efficiency: 85% 

 Net litres per min: 964 litres 

 Friction factor for gutter: 0.02 

 Slope the first 2/3 of the gutter farthest from downspout: 

4mm/metre 

 Slope the last 1/3 of the gutter just before the downspout: 

9mm/metre 

 Considering square box gutters, the max length to 

downspout turns out to be 14.8 m 

 Min. top opening width: 135 mm 

VI. DESIGN OF UNDERGROUND STORAGE TANKS 

Considering the geography of L.D Campus Green, all 

building are suitable for rainwater collection and are 

generally in good condition. These buildings can have RHS 

systems installed, and the usage of groundwater and captured 

rainwater can be stored in USTs, for further irrigation usage. 

Rainwater harvesting depends on the material used, 

its design and construction. In practice, some rainwater losses 

are associated with first-flush, evaporation, splash-out 

overshoot from the gutters in hard rains and possibly leaks. 

Therefore, these factors are considered in the water supply 

estimation. The water required in the campus of L.D. is 

approximately 11 lacs liters. 

The groundwater can provide this quantity. The 

RHS system can be used to collect water for extreme weather 

condition or be closed during that period. For the reminding 

months, the irrigation water will be provided by combining 

all the water sources. 

A. Filter: 

The filter is used to remove suspended pollutants from 

rainwater collected over roof. A filter unit is a chamber filled 

with filtering media such as fiber, coarse sand and gravel 

layers to remove debris and dirt from water before it enters 

the storage tank or recharges structure. Charcoal can be added 

for additional filtration. 

B. Sand filters; 

Sand filters have commonly available sand as filter media. 

Sand filters are easy and inexpensive to construct. These 

filters can be employed for treatment of water to effectively 

remove turbidity (suspended particles like silt and clay), color 

and microorganisms. In our study we have used sand and 

gravel filters. 

VII. MODEL REPRESENTATION OF SYSTEM 

 
Fig. 2: 

As shown in the fig. pipe networks are connected to 

the roof and are directed to a storage reservoir. As the amount 

of water harvested is much larger than the demand, a 

provision is made such that the excess water gets into 

recharging of groundwater. The underground storage tank 

collects the required amount of water and the excess water 

will get transferred to the recharge well connected with the 

tank 

For storage purposes, an underground storage tank 

with capacity 6 Lakh litres has to be designed. Also there are 

two borewells which can be used for recharging the 

groundwater with the help of rainwater harvesting. An intze 

tank of height 27 m and diameter 12 m is also used for storing 

the water.  
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VIII. GROUNDWATER RECHARGE 

 
Fig. 3: Subsurface section between ISRO- Naroda 

As shown in the fig., the aquifer depth at L.D. 

College of Engineering goes upto 296 m below ground level. 

Hence recharging is feasible and beneficial. Borewells of 

depth 700 feet are dug at the location. Recharging will also 

be carried out by constructing dug well of required depth in 

future. 

IX. CONCLUSION 

 Water requirements of college are met by rain water 

harvesting over 5 blocks of the college. 

 Groundwater recharge is done with the help of RWH 

 Once installed, the water bill of college will reduce. 

 Quality of water improved due to dilution in groundwater 
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