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ABSTRACT

Water is an important natural resource for the survival on this earth. With the increase in population of india and its day to day utilization surface and
ground water resources are being utilized in a faster way than they can be recharged. So with keeping all these things in mind we can use our resources
in effective ways by implementing Rain water harvesting system.This project highlights the need ,concept and implementation of RWH systems that
can be implemented on different villages and districts of chattisgarh based on previous years Rainfall and water availability records.
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1. INTRODUCTION

Rainwater harvesting system is a method of collection of rainwater through roofs or open spaces in buildings or areas and recharge of ground
water level so that this stored water can be use for various purposes. Due to the increase of population and infrastructure and land development projects
results in demolition and deterioration of our natural environment. This imbalance our natural environment working patterns. And water shortage
problem is an outcome of this activities.

Chhattisgarh is covered by these water systems of India : Ganga ,Mahanadi,Narmada and Godawari.This rivers drain the different districts of
Chhattisgarh. The water shortage problem has been faced in different areas of Chhattisgarh like mantringa village ,balrampur is battling with water
issue since 20 years, Rajnandgaon ,Raipur and other districts in previous years. Previous years records shows the rainfall amount fluctuations in these
areas. Due to un awareness and improper knowledge of effective management of water , peoples are facing these problems .So RWH System is an
effective way of water management.

Benefits of Rain water harvesting system:

1) Rainwater is a free source of water.

2)  Rainwater can be used for plantation and gardens or others.

3) Itcan supplement groundwater and municipal supply connection.
4)  Lowers the water supply cost.

5)  Environmentally adequate and naturally capable ,use of basic innovations

Components:

1) Roof catchment

2)  Catchment area

3) Gutter
4)  Down pipe
5)  Filter unit

6)  Storage tank

Need for Rainwater Harvesting System:

1) As the water shortage problem increasing day by day due to various reasons ,it is accomplish to adopt these system as individual to fulfil

water needs.
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2)
3)
4
5)

Groundwater level is decreasing and gets infected and contaminated.
Health at risk because of using contaminated water.
To do effective plantation using these water.

Control soil disintegration due to excess surface runoff.

2. METHODOLOGY

Our study area is Chhattisgarh. We will plan rainwater harvesting system that can be implemented in all the residence located in various regions
of Chhattisgarh. For better understanding of whole process we will take an example of a residence and will design a rainwater harvesting system for
that including all design and detailed parameters. we will take a residential building and plan the space and placing of storage tank and paths of pipes
from various catchment area to the tank and flow of water and dimension of tank and design

3. STEPS OF RWH
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Study area:

The state of Chhattisgarh lies between north latitude 17°47” to 24°06” and east longitude 80°14” to 84°24”. The area of this state is 1,37,360 sq.m.
Geographically. it is divided into —

Bastar plateau region
The Chhattisgarh plane
Northern hilly region

Rainfall is the major source of ground water recharge in the area and receives maximum (85%) rainfall during the southwest monsoon season. (10-
15%) in the winter season.

We have taken the district-wise record of average annual rainfall (mm) of chhattisgarh.BY using this average rainfall data we can design the capacity
and requirement of tank size and others details.

Different parameters that we have consider are-

Rainfall and climate

Drainage of Chhattisgarh

Temperature of Chhattisgarh

Soils of Chhattisgarh

Hydrological conditions of Chhattisgarh

Depth of water level in chhattisgarh
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Fig 3.1 Rainfall Map of Chhattisgarh state o
DISTRICT WISE ANNUAL AVERAGE RAINFALL OF DISTRICTS OF CHHATTISGARH (MM)
SNO DISTRICT YEARS AVERAGE
2014 2015 2016 2017 2018
1 BALOD - - 1527.34 1424.9 1248.6 1399.70
2 BALODABAZAR - - 855.19 690.89 1043.34 863.2
3 BASTAR 1476.7 1539 1821.50 1583.20 1460.20 1575.60
4 bemetara - - 11475 1162.6 1427.4 1245.9
5 BIJAPUR 1696.4 1675.2 1693 1241 2127 1687
6 BILASPUR 1348.15 1056.3 1126 944 942 1084
7 DANTEWADA 1440.18 1548.9 1470 1315 1323 1420
8 DHAMTARI 1289.16 955.60 1165 1181 1269 1176
9 DURG 1379.80 1008.9 1181 846 1164 1116
10 GARIYABANDH - - 1085.8 1017.5 1212 1105
11 JANJGIR 1169.80 955.8 1321 986 936 1074
12 JASPUR 766.20 1016.6 1139.7 1251 1076 1054
13 KABIRDHAM 1289.2 827.4 894.70 1449 872 1067
14 KANKER 1364.5 1164.9 1818 1146 1385 1376
15 KONDAGAON - - 1655.2 1289 1272 1404
16 KORBA 1303 1085.4 1314.5 1204 1055 1193
17 KORIYA 15115 811.8 1229.4 753 947 1050
18 MAHASAMUND 1519.90 1228.20 1212.5 951 1092 1200
19 MUNGELI - - 894.6 791 916 868
20 NARAYANPUR 1529.70 1430.2 1793.8 1049 1423 1445
21 RAIGARH 1227.90 2244.50 1252.5 1021 1094 1368
22 RAIPUR 1233.3 921.5 1198.6 868 1406 1126
23 RAINANDGAON 1118.9 850.7 1104.5 800 934 962
24 SUKMA - - 1458.9 1780 1782 1674
25 SURAJPUR - - 704.8 1109 1196 1003
26 SARGUJA 841 989.7 1507 1456 1231.5 1205
1222.60
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4. LAYOUT AND DESIGN OF RAINWATER HARVESTING SYSTEM IN BUILDING-
Description of layout-

Here in the above layout plan we have shown a building contains boundary wall and porch and different units open garden area . The rainwater is
collected in the roof which is shown as Catchment area and slopes are provided so that the water will be collected on the corners of the roof and then
with the help of pipe provided around the building carry the collected water and flown to the ground surface where there is a filter unit in which the
water will be collected and filteration of water will be done then after filteration fresh water will be stored in the storage unit.There are two taps are
provided in the near porch area in which the stored rainwater will be used for the different utility purpose and household purpose as per
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Design of tank:

Estimation of water quantity based on Number of persons and per capita demand, it not depend on how size is home. Per capita demand is volume of
Water in litres used by one person in one day, that’s help in deciding the water tank size and water consumption per day.If the building is residential we
consider 2001/p/d water demand.

Water requirement (Volume) = No. of persons x per capita demand

First of all we need to be sure of per capita demand. Actually it varies based on location and income. According to Indian standard water per capita
demand is approx 135litres per person per day for lower income group and approx 180litres to 200litres per person per day for medium and higher
income group. if the building is residential we consider 2001/p/d water demand.

So based on the number of individuals and per capita demand we can calculate the size of tank.

Area = a x a (Square) or Length x Breadth (Rectangular),
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suppose we are considering a family consist of 5 people.and we shall take 200 I/p/d water demand then water requirement will be

Water requirement (volume) =No. of persons X per capita demand

=5X200=1000 litres per day

after tank size will be based on the volume so

Volume=Depth x area

Area = a x a (Square) or Length x Breadth (Rectangular),

Capacity is 1 m3 and considering square tank so take depth as 1.8 m and one side as 0.75m so the size of tank will be =1.8m X0.75mX0.75m

The Rcc tank will be designed and various soil pressure and others design parameters will be adopted based on that calculation bars and reinforcement
are provided in the tank.

Underground water tank: in this case, hydrostatical pressure acts on the wall. Weight of surcharge acts on the tank. When the tank is empty, the
surrounding pressure of soil external walls. Because of its expansion and contraction properties.
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Filtration of Rainwater:
1) Charcoal Filter-
2)  Sand Filter
3) PvcPipe Filter-
Treatments of rain water harvesting-
1) Chlorination
2) Boiling

3)  3)Sunlight
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5. RESULTS AND DISCUSSION

The best source of pure water in present time is rain water. As we have selected our area as Chhattisgarh . we have collected previous rainfall data
records. If it is implemented and adopted by peoples then this could reduce the water problem up to great extent. About 50 % of the requirements of
the daily household water need can be fulfil by adopting RWH system.

By studying the concept and data and implementation techniques in above case studies and papers we are going to design an effective Rain water
system for a building in a simple and effective ways which can be implement in the Chhattisgarh.

The government and regulatory bodies play major role in RWH. It can be concluded that RWH, though needs initial investment, helps in preserving
most precious gift from the nature, which is priceless and most valuable assets

6. CONCLUSION AND SCOPE OF WORK

The best source of pure water in present time is rain water. As we have selected our area as Chhattisgarh . we have collected previous rainfall data
records. If it is implemented and adopted by peoples then this could reduce the water problem up to great extent. About 50 % of the requirements of
the daily household water need can be fulfil by adopting RWH system.

The school complexes, commercial hubs and office premises have large potential for rainwater harvesting. The use of proper technology for rainwater
harvesting needs to be considered as an important factor.

The communities should be made aware of the water scarcity issues and importance of RWH. Along with RWS, there is need to create awareness about
proper use of water.

The government and regulatory bodies play major role in RWH. It can be concluded that RWH, though needs initial investment, helps in preserving
most precious gift from the nature, which is priceless and most valuable assets

By studying the concept and data and implementation techniques in above case studies and papers we are going to design an effective Rain water
system for a building in a simple and effective ways which can be implement in the Chhattisgarh
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