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Disclaimer

This manual (ST 3.4) is part of the main manual, named “ST 3 Storage & Recharge”. Other manuals in

this range are:

ST 3.1 Storage options;
ST 3.2 Roof top catchments;
ST 3.3 Cement Storage Tanks.

Each manual can be used separately from the other manuals.

This manual may be copied, or adapted to meet local needs, without permission from the authors,
provided the parts reproduced are distributed free or at nominal cost, not for profit and reference to the
source is made. While every care has been taken to ensure the accuracy of the information given in
this manual, neither the publisher nor the author can be held responsible for any damage resulting
from the application of the described methods. Any liability in this respect is excluded. This manual is

based on the book '40 Green World Actions’ of the Gaia Movement.

It is highly recommended to use this manual in combination with practical hands on training that can
be supplied by Connect International. Please feel free and contact Connect International if you have

any questions.

Foundation Connect International
Jan van Houtkade 50

2311 PE LEIDEN

The Netherlands

Tel./Fax +31 71514 1111
Website www.connectinternational.nl

Email info@connectinternational.nl
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1 Introduction

Many water wells in Africa, especially hand dug wells dry up at end of the dry season. This is because
more water is taken out than is coming in by the natural recharge. Reasons for limited ground water

recharge can be compact topsoil layers, loss of vegetation, increased erosion, etc.

There are several ways to increase the recharge of ground water. Two of the low-cost options are
explained in this manual. Rainwater, that otherwise would run off to rivers or evaporate, can thus
penetrate into the groundwater (aquifers). This manual explains the following recharge options:

Tube recharge systems:

Rain water harvesting with Vetiver:

Tube recharge system Rain water harvesting with Vetiver
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Testing the possibilities for a ground water rech arge

Before starting to set up a ground water recharged system, you need to find out if it will increase

ground water recharge and where it should be placed. The following steps should be followed:

1)

2)

3)
4)
5)

Select a well that runs dry and where people know that water does not penetrate easily into
the soil. For example places where water says in puddles;

Find a location at least 10 metres from the well, where rainwater running on the surface can
be collected. The distance should be at least 10 metres to ensure that the surface water is
filtered before it reaches the well. If the area slopes, the place should be made at a location
higher than the well (up stream).

Dig a hole with a diameter of 1 metre and 10 centimetres deep.

Fill the hole with water.

Check the hole after one hour. If there is still water after one hour, there is a good chance
that a ground water recharge system will make it possible for more water to reach the

ground water.

It is important that this test is carries out after the first heavy rains. If the soil is very dry, it will absorb

much of the water, and therefore not show the actual flow of water into the ground. If the recharge test

is positive the tube or Vetiver recharge systems can be applied.




3  Tube recharge system

The recharge tubes are closed by a cover tub, which is only taken off after the collected water has
settled for some time, allowing particles to settle down at the bottom of the hole and the water to
become clear. After having taken off the cover, the collected water flows through the recharge tube

and ends up ground water.

3.1 Materials

The following materials are necessary:
Drainage tubes made of polypropylene (black hard plastic) or PVC with diameters of %" or
more. Length of 3 meter or more depending on the depth of the hole;
Cover tube of 124" - 1 Piece of 0.3 meter and 1 piece of 0.5 meter;

Filter tube of 1" - 1 Piece of 0.3 meter.




3.2

1)

2)

3)

4)
5)

Installing step by step

Drill a 2" recharge hole inside the test hole. Use a step auger (soil drill) or manual drilling
method such as the Baptist system. The hole should pass the compact soil layers and reach
the permeable layers. The recharge hole should not reach the ground water layer (aquifer)

to avoid contaminating the ground water surface water;

Using the Baptist method Using the step auger

Test the recharge capacity of the hole after drilling 2 metres. Fill up the small hole with water
(about 100 litres) and check after one hour. All the water should be disappeared within one
hour. If not; continue drilling extra metres;

Cut the drainage tube as long as the depth of the hole. Make a filter at the bottom part by
cutting slots with a hacksaw on one side for every 1.5 centimetres on a length of 3 metres
(depending on the depth of the hole);

Connect the drainage tube with a 0.3 metre long tube of 1%%";

Make a 0.5 meter cover tube of 1¥%%". Expand one end of the cover tube by heating, so that

the two 1%" tubes can be joined;

PVC pipe fitted to plastic pipe with heat




6)
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8)
9)

Place a filter in the 0.3 meter 1¥" tube. The filter is made of a slotted 1” tube with a cloth or

sock inside. This cloth can be cleaned when dirty or be replaced;

A complete system before installation Borehole 2" filled with gravel and sand

Place the set of tubes in the borehole in such a way that the top of the top filter part is just
above the bottom level of the run off or pond;

Fill up the space around the tube with fine gravel or coarse sand. Seal the top part with clay;
Cover the drainage tube with the cover tube and dig a storage pit around the tube. The
volume of this storage pit should be at least 3.000 litres. For example a pit with a diameter
of 3 metre and a depths of 0.5 metre. Make sure that the tube is placed so that it can be

reached when the pit is filled up with water;




3.3 Using the tube recharge system

Every time it rains, water will flow back into the aquifer. If the pond is made big, more than 10,000

litres of water can be recharged. Testing needed to find out the maximum capacity of recharge.

1) When it rains the storage pit fills with water. Leave it for some hours or longer until the dirt

and sediments have settled;

2) Take the cover tube off and the water in the pond will flow via the drainage tube into the
ground;

3) When the pond is empty, check the filter cloth first, put back the cover tube and wait for the
next rain.

When the drainage tube becomes clogged, it may be opened
again by swapping. Extra water pressure in the casing and filter
screen should then be created by using a ‘swabbing tool’ which is
moved up and down in the casing (up = fast, down = slow). This
will create a shock wave in the water. Repeat doing this until the

water flows away normally.

The swabbing tool exists of a stick with a cloth. The tool fits exactly

in the casing and acts like a plunger.




4  Rain water harvesting with Vetiver

Groundwater recharge is needed where there are hard soil layers or rocks in the soil, so that it is
impossible to make a recharge hole. Other areas will not have the tools or the trained persons to drill
recharge holes. In such situations the Vetiver recharge system can be used. The advantages are that

it is cheap since the user only needs to acquire Vetiver slips (planting material) and supply the labour.

4.1 How it works

Vetiver grass has roots of 2 to 3 metres length that can penetrate very hard soil layers. The roots are
also called “living nails”. When Vetiver slips are planted close (15 or 20 cm from each other) they form
a closed barrier that stops or slows down water running on the surface. The topsoil carried with the
water then settles in front of the Vetiver grass and gradually build up a small dyke or barrier. Much of

this water will penetrate into the ground because the water can flow along the Vetiver roots.




4.2

The Vetiver recharge system is established in the same
location as one would make the tube recharge system.
This means “upstream” and at least 10 metres from the
well. The idea is to get water to accumulate in storage
pits and sink into the water along the Vetiver roots. A
storage pit is dug in the shape of a half circle with a
diameter of at least 3-4 metres. The pit should be about 1
metre deep. It is OK to leave large stones in the pit, if
they are difficult to get out. The soil that is dug out is
placed “downstream” of the pit to form a dyke or barrier.

The Vetiver slips are planted in rows on the barriers that

How to plant

form half circles. The water then seeps through the soil of

this barrier and when it reaches the Vetiver roots, runs along the roots into the ground. It can occur

that fine soil particles fill the pores in the barrier so that the water does not disappear from the storage

pit. One solution is to remove the first 10-20 cm of the barrier and add new sandy or loamy soil so that

it is porous again. One could also make an extra pit, as described next.

4.3

A Vetiver nursery

Start by getting some Vetiver plants. If you have to transport them, keep them out of the sun
and with the roots in water.

Cut the leaves at 20 centimetres and the roots at 10-15 centimetres;

Mix cow dung (or compost or clay) into a bucket of water;

Place the Vetiver with the roots in the bucket;

After 4- 5 days in the shade, small new roots will appear;

Separate the tillers and plant in poly bags (plastic bag with small holes used in nurseries). The
better the soil of compost in the bag, the better. If available, add some fertilizer;

Water them daily;

After about one month the plant should have at least 2 new shoots and is ready to plant out.

Before planting out they must be hardened by reducing the watering.




