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Abstract

Rain water harvesting helps to reduce the burden on other sources of water in the context of proper water resources development. Rainwater collected while using a first flush system enhances the quality of drinking water and considerably reduces water borne diseases. There are automatic and manual operated first flush systems for rainwater harvesting. The most suitable, technologically appropriate and tested systems for developing countries are being outlined.

1.
Introduction


Rainwater harvesting has been used since ancient times and evidence of roof catchment systems in modern times in our country dates back to the beginning of this century. Rainwater collection and storage is a feasible option for enhancing the living standards of millions of our countrymen currently facing serious water supply problems, especially in the dry zone. In isolated rural areas occupied by subsistence farmers engaged in slash and burn cultivation and for dispersed settlements, it is a very attractive supplement to traditional water sources (sometimes polluted) because it relieves the burden of fetching of water (by women and children) from a distance and having it closer to the dwelling. In certain instances availability of rainwater lowers the pressure on finite ground water sources.

The choice of a rainwater harvesting system would depend on the needs and preferences of people, their current water supply coverage and service level, as well as their knowledge concerning various types of water supply sources, systems and their characteristics. Generally, most households are encountered with a number of equally important daily commitments in collection of water and firewood, child care, food production etc.

Rainwater harvesting ventures should therefore have obvious benefits which address the strongly felt needs of consumers, particularly if it requires significant time and energy inputs or financial contributions from them. Potential of rainwater harvesting and major benefits could be highlighted as:

* 
Smooth out fluctuations in water availability; where rainfall occurs for only a limited period, by collecting the rainwater and storing it efficiently in closed reservoirs, a more reliable access to water can be assured;

*
Collect and store water near the dwelling; this avoids the need to walk long distances and prevents waste of time;

*
Provision of safe drinking water, where ground water or surface water is saline or polluted;

*
High emphasis on rural development in an attempt to stem migration of population into urban slums;

*
Ease pressure on rural water supplies due to population growth;

*
Reduce problems of ground and surface water supplies such as salinity, contamination and unreliability as a result of increased demand, more intensive agricultural practices and deforestation;

Availability of impervious roofing materials (tiles, asbestos, corrugated iron sheets etc.) replacing traditional cadjans, grass palm thatch and others; and

*
Appropriate cost effective technology application (low cost tanks, ferrocement technology etc.)

In a domestic rainwater harvesting system, the rainwater falling on a roof catchment is collected by gutters and directed to the storage tank using a downpipe. Usually, the roof of the house is exposed to the atmosphere having the influence of the sun, wind, rain and interacting with surroundings. As a result of this, bird droppings, dust, leaves of trees and other matter get deposited on the roof. It is of utmost importance to flush the harmful matter from the roof before collection of rainwater in the storage reservoir. An arrangement to remove the foreign matter getting into the reservoir has been named as the first flush device. Studies in various countries have shown the importance of this device: the faecal coliform in

runoff water can be completely eliminated.

2.
Existing First Flush Devices


Importance of the first flush device has been emphasised, its reliability for proper functioning of the rainwater harvesting system cannot be neglected. In different parts of the world, various types of devices have been experimented. There exist two types:

*
automatic; and

*
manually operated devices.


Some automatic first-flush devices in which a mechanism, usually a pivoting arrangement, diverts the initial runoff; these devices have proven inadequate due to malfunction or poor maintenance.


A simple detachable downpipe allowing the pipe to be swivelled to the side of the tank inflow and to be switched back a minute or so after the rainstorm has started, is probably the most appropriate system.


Regardless of the device selected, they all need either regular maintenance or active operation to ensure good quality stored water.

Although provision of potable water is essential in most circumstances, effectively operated and maintained first flush and filter systems can greatly improve the quality of rainwater harvested.

Numerous ingenious devices have been developed and most simple appropriate and inexpensive devices have been paid due consideration.

The simple operation and maintenance of rainwater catchment systems are some of the most attractive aspects of technology.

2.1
Automatic First Flush Devices

An arrangement to carryout the first flush without the interference of human beings has been named as "automatic". Regular maintenance of clearing of leaves, debris, silt, etc. are of paramount importance.

2.1.1
Removable -- End Device

In this arrangement, the runoff with the debris directly falls into the downpipe of the rainwater catchment system, where the foreign matter is retained and the water is allowed further flow to the storage. The downpipe of chosen material (PVC, GI, Bamboo etc.) has a removable plug at the end.The size of the downpipe depends on the quantity or debris to be retained before allowing the rainwater to flow to the storage tank.

The removable end could be a wooden or rubber plug, PVC or G.I or any other replaceable device, which should be removed, cleaned and re-fitted after every rain.

Removable - end device is shown in figure 2.1.1.

2.1.2 Debris Collection in Ground Collector

In case the rainwater catchment system should trap a large quantity of leaves, branches, falling on the roof, having large quantities of foreign matter, the system in fig. 2.1.1 has been modified by extending the downpipe with the removable end to an air-tight collector of debris, made out of bricks, concrete blocks or other material, situated on the ground. The size of the collector depends on the amount of foreign matter falling on the catchment area / roof needing retention. An opening of a suitable size has to be provided for removal of collected rubbish and a stopper for sealing of the opening in the collector after cleaning (fig. 2.1.2)

2.1.3 
Pivot and Weight

As shown in fig. 2.1.3 below the downpipe, a section of a gutter / semicircular length of a pipe has been pivoted either to the wall or balanced on a pole planted in the ground. On one side of the pivoted gutter directed upwards, an empty container/ bucket is hung with a string and the other side has a weight to keep the end pointed to the ground, When it starts raining, the foreign matter would be flushed out from the end pointed towards the earth and a tube at the same end would convey water to the bucket to flip that end to the water reservoir for collection of rainwater (after the first flush).

2.1.4 
Balance System

The system explained in 2.1.3 has been adapted in a much more refined manner to function as a balance, as shown in fig. 2.1.4. When the rainwater from first-flush fills the float chamber, the balance flips to collect the rainwater from the gutter directly to the storage tank. The balance should be arranged in such a manner as to minimise sound generated from flipping as well as to ensure durability.

2.2
Manually Operated Devices

Unlike in the automatic first-flush devices, the flushing arrangement should be adjusted by a person / operator.

2.2.1
Manual Method

As shown in figure 2.2.1 before collection of the rainwater in the storage tank, the first-flush should be discarded by swivelling / rotating the downpipe manually.

2.3
Other Practical Devices

Depending on the conditions, situations etc. needing practical application of rainwater, a few practical devices having application in the world over have been presented in figure 2.3:

3.0
Conclusion

For provision of potable water, effectively operated and maintained first-flush and filter in a rainwater harvesting system can significantly improve the quality of roof runoff. In Sri Lanka, where roof surfaces are exposed to blown dirt and dust, faecal matter of birds etc., the first-flush device would play a great role to enhance quality of rainwater harvested.
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