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This paper reveals the study of low cost traditional water harvesting structures that helps 
in improving the socio-economic status and increase in storage of sweet or fresh water 
.Water is scarce natural resource, even though 71% of land is covered by water. Out of 
total water on the earth near about 2.5% are fresh which is being utilized for various 
purposes viz. domestic, irrigation, commercial and industrial are common. Contrary to 
irrigated agriculture that uses blue water, rainwater harvesting that uses green water as 
direct rain (in-field management) and runoff (spate irrigation) has been accorded little 
importance in terms of economic research, investment, technology transfer and 
management. The pressing need for sustainable freshwater supplies has increased the use 
of roof-based rainwater collection systems for portable applications. Although rainwater 
harvesting systems can be simple and inexpensive to construct, various sources of 
contamination within the collection system can negatively affect water quality. The 
rainwater harvesting systems will be designed and implemented adopting an integrated 
approach utilizing expertise from a collaborating team comprising hydrologist, geologist, 
engineers, agriculturists, economists, sociologists and a practitioner of rainwater 
harvesting. 
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1. Introduction 

Water scarcity has become a serious problem due to increased urbanization, frequent 
droughts, global warming and changing climate patterns. Rainwater harvesting systems 
are one way to address the worldwide increase in demand for safe water. Water 
harvesting techniques had been evolved and developed centuries ago. Ground water 
resource gets naturally recharged through percolation. But due to indiscriminate 
development and rapid urbanization, exposed surface for soil has been reduced drastically 
with resultant reduction in percolation of rainwater, thereby depleting ground water 
resource. Groundwater use in India in the last three decades has resulted in a steep 
decline in the groundwater table in vast areas of the country. This has led to drying up of 
a huge number of wells, low well productivity, and rapid rise in well and pumping 
depths, deteriorating groundwater quality, and also salinity ingress in many areas. The 
fresh water is used for the purpose of human use, domestic, commercial industries and 
agriculture.  In response to this situation, rainwater harvesting offers a critical and 
promising solution to replenish and recharge the groundwater (in areas where geologic 
conditions are conducive). In fact India is blessed with adequate rainfall as a whole, yet 
there are large swathes of dry and drought prone area. In many places the quality of 
groundwater is not good. In such places rainwater harvesting may provide lifeline for 
survival. 
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1.2. COMPONENTS 
 
A rainwater harvesting system comprises components of various stages 
rainwater through pipes or drains, filtration, and storage in tanks for reuse or recharge. 
The common components of a rainwater harvesting system involved in these stages are 
illustrated here 

� The Roof 
� Gutters 
� Downspouts 
� Debris Traps 
� Sediment Filtration
� First Flush Diverter
� Surge/Pump Tank
� Water Storage 
� Water Disinfection

 
1.2.1. The Roof 
 
Roofs are the most popular catchment for water for domestic purposes. 
downspouts that will drain to the cistern to estimate the rooftop area. Note the slope of 
the gutter, and visualize what area of rooftop will drain to each downspout. 
impermeable roof will yield a high runoff of good quality water that can be used for all 
household purposes. The most common type of roofing for rain catchment in British 
Columbia is galvanized metal that has been painted or enameled with a non
material. Water quality from different roof catchments is 
climate, conditions, and surrounding environment. When choosing a roo
smoother the better. Water collected from cedar roofs is acidic for plants an
impractical for indoor use.

Fig:-1.2.1. The Roof types
 
1.2.2. Gutters (PVC pipe)
 
An existing gutter system can be easily modified to direct rainwater into a cistern. In 
most cases, some type of gutter screen or filter is desirable to prevent debris from 
entering the system. The
number and type of trees in the 
to the tank is the problem of converting galvanized gutter to PVC pipe. If a system uses 
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 OF A RAINWATER HARVESTING SYSTEM

A rainwater harvesting system comprises components of various stages 
rainwater through pipes or drains, filtration, and storage in tanks for reuse or recharge. 

components of a rainwater harvesting system involved in these stages are 

Sediment Filtration 
First Flush Diverter 
Surge/Pump Tank 

 
Water Disinfection 

Roofs are the most popular catchment for water for domestic purposes. 
downspouts that will drain to the cistern to estimate the rooftop area. Note the slope of 
the gutter, and visualize what area of rooftop will drain to each downspout. 
impermeable roof will yield a high runoff of good quality water that can be used for all 

The most common type of roofing for rain catchment in British 
Columbia is galvanized metal that has been painted or enameled with a non

Water quality from different roof catchments is a function of roof material, 
conditions, and surrounding environment. When choosing a roo

smoother the better. Water collected from cedar roofs is acidic for plants an
ctical for indoor use. (See fig:-1.2.1. The Roof types) 

 
1.2.1. The Roof types 

(PVC pipe) 

An existing gutter system can be easily modified to direct rainwater into a cistern. In 
most cases, some type of gutter screen or filter is desirable to prevent debris from 

system. The decision to use gutter guard depend on the landscape and the 
number and type of trees in the area. The main challenge in building a closed connection 
to the tank is the problem of converting galvanized gutter to PVC pipe. If a system uses 
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RAINWATER HARVESTING SYSTEM  

A rainwater harvesting system comprises components of various stages - transporting 
rainwater through pipes or drains, filtration, and storage in tanks for reuse or recharge. 

components of a rainwater harvesting system involved in these stages are 

Roofs are the most popular catchment for water for domestic purposes. The location of 
downspouts that will drain to the cistern to estimate the rooftop area. Note the slope of 
the gutter, and visualize what area of rooftop will drain to each downspout. An 
impermeable roof will yield a high runoff of good quality water that can be used for all 

The most common type of roofing for rain catchment in British 
Columbia is galvanized metal that has been painted or enameled with a non-toxic 

a function of roof material, 
conditions, and surrounding environment. When choosing a roofing material the 

smoother the better. Water collected from cedar roofs is acidic for plants and is 

An existing gutter system can be easily modified to direct rainwater into a cistern. In 
most cases, some type of gutter screen or filter is desirable to prevent debris from 

guard depend on the landscape and the 
main challenge in building a closed connection 

to the tank is the problem of converting galvanized gutter to PVC pipe. If a system uses 
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PVC gutters, the problem is avoided because there are manufactured fittings to connect 
gutters to piping. Check for rusting or leaks in gutters. Use sandpaper and aluminum 
gloss paint to fix the rusting areas, and use silicon glue to repair leaks in the gutters. 
Make sure the gutters are secured to the wooden flashings and that the wood has not 
begun to rot. ( See fig:- 1.2.2 Gutters (PVC pipe) 
 
 

 
Fig : - 1.2.2 Gutters (PVC pipe) 
 
1.2.3. Downspouts 
 
Anything from chains to traditional aluminum downspouts can be used to get the water 
down from the gutters. To get the full benefit of the catchment area, your home needs to 
be equipped with properly sized and sloped eaves troughs (gutters) and an adequate 
number of downspouts. Otherwise water may overflow during heavy rainstorms and get 
absorbed in the ground or run off into the storm sewers. 
It may be necessary to have an in-ground collection system that gathers all the water 
drained by downspouts located at different positions around the house to take full 
advantage of the rainwater that falls on the roof. Sealed PVC piping is often used close to 
the ground, and water needs to be transported horizontally .This piping must be sized for 
good flows, storm events, and easy cleaning. (See fig:- 1.2.3. Downspouts) 
 

 
Fig:-1.2.3. Downspouts 
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1.2.4. Debris Traps  
(Filters, Leaf screens, debris traps, first flush diverters and/or roof washers) 
 
These are components which remove debris, dust and dirt from the captured rainwater 
before, during or after they enter the downspouts and/or the storage tank often referred to 
as a Cistern. The rainwater can be filtered and diverted to the tank in several different 
ways. For portable water system a series of leaf and debris are used as the first step –leaf 
traps to captor the leaves, needles and berries, and pipe “pigtails” collect the heavier 
black debris. (See fig:- 1.2.4 Debris Traps) 
 

 
Fig:-1.2.4 Debris Traps 
 
1.2.5. Sediment Filtration 
 
The degree and type treatment will be determined by the intended end use of your 
rainwater. Irrigation may require none at all. But, for potable or other critical uses, you 
will need a rigorous filtration and treatment system that removes chemical and biological 
contaminants coming from the atmosphere and collection surfaces. Check suppliers’ 
websites, as technology continues to evolve. For potable water systems the water is 
usually passed through some form of fine mesh screen filter as a final cleaning before 
entering the storage tank or cistern. (See 
fig:-1.2.5 Sediment Filtration) 
 

 
Fig:-1.2.5 Sediment Filtration 
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1.2.6. First Flush Diverter 
 
The types of first flush diverters utilized throughout the world vary greatly. First Flush or 
Rain Diverters, as the name implies, flush off the first water of a storm before it enters 
the storage tank. This is the water that could be the most contaminated by particulates, 
bird droppings, and other materials lying on the roof. Eliminating these contaminants 
before they enter into your storage and conveyance system is critical to keeping rainwater 
clean. The rainwater Connection recommends rejecting at least the first 0.02 inch 
(0.5mm) of rain. This amounts to 10.4 imp gal per 1,000 sq ft of catchment area or 50 
liters per 100m2. In extreme cases this is increased to as much as the first 0.04 or 1/25th 
inch. The Rainwater Connection custom designs first flush diverters to suit individual 
circumstances. Most are simple flow past boxes or sloped pipes. Some of the Australian 
versions are also used. First flush diverters are commercially available, but first flush 
diverters are commonly constructed from polyvinylchloride (PVC) pipe and fittings A 
first-flush diverter helps keep your system clean by enabling dust, other debris, and any 
fecal matter that collects on your roof and in your gutters between rainfalls to be flushed 
out at the very beginning of the water collection process. (See fig :- 1.2.6 First Flush 
Diverter) 
 

 
Fig:- 1.2.6 First Flush Diverter 
 
1.2.7. Surge/Pump Tank 
 
Where it is not possible or desirable for the roof water to run by gravity to the cistern it is 
directed to a surge/pump tank and is pumped to the cistern. The tank sizing depends on 
the roof size, the pump size and the desired storage capacity if/when the power fails. It 
can be as small as 100 gallons and use a small oil free submersible pump or it can be over 
500 -1000 gallons and the water can be pumped by a remote jet pump. A simple wall 
hung catchment system with downspouts to all-in-one debris pails, down into the first 
flush diverter pipe (before backfill), and when the FFD pipe is full, through the gravity 
filter and into the 150 gal surge/pump tank. Note the surge tank overflow. (See fig:-1.2.7 
Surge/Pump Tank) 
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Fig :- 1.2.7 Surge/Pump Tank 
 
1.2.8. Water Storage 
 
Water storage tank may be a rain barrel or a cistern made of various materials such as 
wood, masonry, concrete, metal, fiberglass, or polyethylene. Water storage is the heart of 
a rainwater system in the Mediterranean climate of the Gulf islands and Vancouver 
Island. Storage can be aboveground or underground, and consists of barrels, tanks, 
cisterns, or bladders, starting at the 50 gallon size. They must be opaque (to avoid algae 
growth) and sealed (to prevent access by children, animals and mosquitoes). Storages 
should preferably be fitted with a mechanism such as a tap or outlet pipe that enables 
hygienic abstraction of water. Materials include steel, polyethylene and concrete. For 
potable water use, more rigorous specifications apply. (See fig:- 1.2.8 Water storage tank) 
 

 
Fig:-1.2.8 Water storage tank 
 
1.2.9. Water Disinfection 

 
Treatment of rainwater is often simpler than treating water from wells or surface streams. 
Rainwater for indoor use requires a filtration and disinfection system to remove such 
things as parasites, bacteria, and virus from bird droppings, as well as insects, and 
windblown materials that are carried onto the roof. Toxins leached from the roofing 
system can include heavy metals, petroleum products, algae, moulds, and yeast. For 
added protection and water treatment a Bio Sand filter can be used. This type of passive 
sand filter uses very little water for its maintenance back flushing process. (See fig:- 1.2.9 
Water Disinfection) 
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Fig:-1.2.9 Water Disinfection 
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