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Introduction:

The Government of Karnataka through the Rural Developraed Panchayath Raj
department has launched a rooftop rainwater harvestirgygmme for 23,683 schools
all across the state. The schools have been sglentthe basis that they do not have any
source of drinking water currently. The programme seekzrdvide each student with
1.50 litres of drinking water through harvesting rainwatemfrooftops of the schools.

The construction component of the programme is being mgaked by the Engineering
Department of the various Zilla Panchayath or by thstridt Nirmithi Kendra.

What is Rainwater harvesting?
It is the process of collecting and storing waterfdidure productive use.
What isrooftop rainwater harvesting?

Since it is quite easy to collect rainwater fallingroofs, rooftop rainwater harvesting is
the process of collecting rainwater falling on rooftopsairtank or sump for future
productive use.

Why rooftop rainwater harvesting in schools?

Many schools presently do not have a reliable sourceatédror drinking and other use.
The school rooftop rainwater harvesting system seeksavide a source of water for all
purpose such as toilet flushing, cooking, washing hands ahtbdéme eating and after
toilet use, hygiene and finally if the rainwater is tegbwell for drinking purpose.

Fig 1. Rainwater can be used for the cooking of mealsfor students (Bis Oota)
This is especially important in areas where there usriele, Nitrate, iron or salt in the

groundwater and therefore it is unfit for consumption.thase places the rainwater
harvesting tank can provide mineral free water for compsiom
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Fig 2: Children n safe drinking water in schools

How much rainwater can be collected?

This depends on the rooftop area, the size of the taskhee rainfall at that place. For
example in a place where it rains 500 mm and the ree#t & 100 square meters, the
rainwater falling on the roof is 50,000 liters. Some amaint will be absorbed by the
roof and some amount will be lost in the collectiongass. If we assume 80% can be
collected then 40,000 liters of rainwater is availablec@diection.

Depending on the size of the rainwater tank and theilisbon of rainfall even a 3000
liter tank may be sufficient to collect all this 40,0G@rs of rainwater. We must however
keep on using the rainwater in the tank and not waituomser to use it.

By painting an information board , and keeping a small raiggan the school, a good
school can involve students in monitoring rainfall, togah in a year, water collected in
the rainwater tank and teach them how to ensure goodemairce of the system.

Fig 3: A good school will involve students and teachersin monitoring the rainwater
system
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SYSTEM COMPONENTS
What arethe partsof theroof top rainwater harvesting system?

ROOF — The existing roof is made use of to collect rainwebence rainwater is pure as
it falls from the sky it is necessary that the rbefkept clean for it to remain pure when it
is collected. This means the roof will need to be swegtcéeaned daily during the rainy
season in the district.

Fig4: & r oof fI of Ieaes, this should be cleaned daily A sloping roof should be
cleaned by adults

This should be carefully done by an adult (never by childmdass it is accessible and
safe) equipped with the necessary implements suchladdar, broom and a brush if
necessary.

Some schools will have shady trees to cover the tdoWvever leaves falling from the
roof will cause blockage in the gutters and pipes. Theskeaan also color the water and
cause it to decompose and smell. Therefore, roofs shoulstiably be completely
cleaned of all leaves, dust, bird droppings etc. using a brdéater should only be used
if necessary as most times a dry sweeping with a broitiroexenough.

When cleaning the roof with water be careful to keep tis¢ fain separator open so as
not to allow the dirt to come into the filter and taek.

PVC GUTTERS: The gutters of PVC collect the rainwater from thefrand transfer it
to the filter. On sloping roofs, PVC gutters can pick @véss, dust, small twigs and other
organic matter. The gutters need to be cleaned regalal®ast weekly once. During the
rainy season the PVC gutters should be inspected and a¢ldaihe

Fig6: A cI PVC gutter to catch every drop of rain
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The gutters are fixed to the roof or to the walls widmps. The clamps hold the gutter
or pipes to the wall or to the roof firmly and allovsmall slope in the system to enable
water to flow in one direction. The clamps sometimasy come off due to various
reasons. The clamps should be fixed immediately wherieigeseen to be loose or when
it has come off.

R

Fig 7: f ellpported horizontail'pipe for aflat roof

At all times the PVC gutters or pipes should slope irditection of the storage tank and
not away from it. The PVC gutters should always havesiach cap at the end where
rainwater begins to flow in the Qi_[ection of theka
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Fig 8: End cap for the gutter

DOWNPIPES: PVC down pipes brings the water from the rainwateregsitor pipes
vertically down. They should invariably be clamped fyrto the wall and should never
be loosely fixed. Always check that the down pipe imffirfixed and if necessary replace
or tighten the clamp whenever necessary.

FIRST RAIN SEPARATOR: The first rain separator or a washout pipe as it idall
has a valve or an end cap to allow the first little antcof rainwater to be collected
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separately. This has most of the dust and dirt in it. fileerain separator also is used
when the roof is being cleaned or when rainwater is e collected.

It is important to ensure that the first rain separ@always kept in the closed position
and never left open. After every rain it should be operedfally and the waste water
allowed to flow out. The pipe should then be cleaned andate or the end cap closed.
Sometimes the first rain separator can get jammed dihetdirt or dust in it. In such a
situation the valve or the end cap should be carefefiiaced by a good plumber.

Fig9 & 10: A good first rain separator with end cap on thewall ~Gate valve can
also be used

LEAF TRAP: Where the roof of a school has lots of leaves faliiogh a tree or trees a
conical leaf trap can be placed in the vertical down.pljggs has a mesh on top. The
mesh prevents small leaves, twigs and other mateoiad éntering the pipe and blocking
it or choking the filter. The material collected on teaef trap if any must be removed at
regular intervals and daily during the rainy season.

FILTER: A gravel, sand and ‘netlon’ mesh filter is designed amldqu on top of the

storage tank. This filter is very important in keeping thinwater in the storage tank
clean. It removes silt, dust, leaves and other orgaratier from entering the storage
tank.

The filter media should be cleaned daily after eveiryfall event. Clogged filters prevent
rainwater from easily entering the storage tank andiltee fmay overflow. The sand or
gravel media should be taken out and washed beforeeplesced in the filter.
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Fig 11: A good filter with mesh and gravel on top

STORAGE TANK: The rainwaterstorage tank collects all the filtered rainwater and
keeps it for future use. The storage tank is made abowgdbed and on a platform. It
can also be an underground sump in some cases.

The tank is invariably painted white on the outside. Thdoise to keep the water inside
cool and prevent the growth of bacteria. Every yeartémk must be white washed
neatly.

Fig 12: A clean storage tank on a platform painted white on the outside

The tank also will be sealed from the top either witldldapah slabs or concrete slabs or
any local stone. It must be ensured that the toprcsv@ermanent and always fully
covered. This will prevent the growth of algae or baaterithe tank. In no case should it
be opened. If there are small cracks in the joints #8feuld be sealed with cement
mortar immediately. Mosquitoes and dust should neverllmaved in to the stored
rainwater tank.

The tank should also be completely water tight. éréhis any leak in the tank or even
dampness, the problem should be addressed immediatelytheithelp of a trained
engineer.
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OVERFLOW PIPE: The storage tank will have an overflow pipe from the abphe
tank. In case of heavy rain, the overflow pipe wliba the excess rain water to be safely
disposed of without causing any flooding. The size ofawerflow pipe should be the
same as that of the inlet pipe. It will have a mesthatbottom to prevent rats, squirrels
and cockroach from coming in.

The mesh should be checked weekly and if torn or opeuldtbe repaired or replaced
immediately.

Fig 13: Overflow pipe with mesh
It should also be ensured that the overflow water @ndd away effectively to a pit,
plant or storm water drain and not allowed to caussdfleg.

TAP: A tap is providedn every tank to draw the rainwater out. Sometimean& tan
have more than one tap. Invariably it is found that ohiidolay with the pipe outlet or
the tap and it is damaged. Children should be taught noamd ®n the pipe or to play
with the tap. A broken tap will result in the entire teys going to waste as all the
collected rainwater will flow out.

If there is no tap on the tank or if it is broken, amwater will be collected in the tank
when it rains. Ownership of the system should be cremtddhe tap taken care of and
inspected daily.

If there is any leak in the tap, that too should be takea of by replacing the washer or
by getting a good plumber to repair it immediately.
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Fig 14: A tap and.drn out pipe firmly anchored to tank

Where the taps are located the area will be cemeatddain out any waste water from
the site. This drain out water will be lead into agpia plant whichever is available.

% e e, o

ow thetap for letting waste water out

Fig 15: Cemented area

WATER QUALITY CHECK: If the roof, the gutter, the first rain separator ahd t
filter is kept clean, the collected rainwater will igstal clear. This is an indication that
good maintenance is being followed.

If the water is however dirty in color or it smellad, then it means that the system is not
being kept clean.

Even if the water is clear and does not smell stithutst be checked for micro-biological
contamination. The checking should daily for the fase month and then weekly if the
water is clear and not foul smelling. For this one nugsta H2S strip test bottle.
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Fig16 & 17: H2S Strip test bottle. Fill it with water. If the water turns black it needsto
be treated

Wash your hands thoroughly with soap. With clean handsedhleds bottle should be

opened. From the tap in the rainwater storage tankhéllldottle to the mark provided.

Close the cap tightly. Bring the bottle back to a sédegin a room. Observe for 24 to 48
hours. If the water turns black in the bottle thes inicro-biologically contaminated and
requires treatment before being used for drinking. Ifvhéer colour stays brown, then
the water is fit for drinking.

Fig 18: Clear water from a well kept rainwater harvesting system

WATER QUALITY TREATMENT: Though rainwater as it falls from the clouds is
very pure, it does pick up dirt, dust and bacteria oncellg ¢m the roof. It is very
necessary to therefore check the quality of the waeéwre using it for consumption.
Once it is established that the rainwater is not mimotgically contaminated it can then
be consumed directly. However if the H2S strip test sstgglat water has bacteria in it,
it must then be treated before it can be used for idignk

The method suggested for treating for bacteria is chlasmatiquid chlorine or chlorine
tablets are available for treatment of water. Dependmthe volume of the rainwater in
the tank, chlorine needs to be added to disinfect therwattlorination should be carried
out every time there is rain and a fresh infusiowatfer into the tank.

Using a chloroscope, residual chlorine of 0.20 mg/litre shbel established before the
water is used for drinking.

Another form of deactivating bacteria and making wditefor consumption is called
SODIS —Solar disinfection of water. In this method, rainwater is kep&IRET bottle or
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a glass bottle in the sun for 6 hours. One side obtitte is painted black. The black
surface is kept on the ground. With a combination of UVhtiistion and infra red heat
sterilization the water becomes fit for consumptioncloudy weather the bottles need to
be kept in the sun longer.

T
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Fig 19: Solar disinfection or SODIS using'aottle painted half black
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