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Introduction

Due to the regular flooding of the river Gash in Kassala many wells primarily used for
irrigation have been damaged and destroyed. This year Kassala has experienced its worst
flooding in a long time with the River Gash rising three meters causing wide spread damage
leaving some farmers to consider leaving farming altogether.
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In order to reform the wells the farmers came up with the innovative idea of using a
percussion drill ('Sibiyah' in Arabic) by hand instead of by its more standard use as part of a
high-tech well digging bulldozer, which proved far too expensive for most farmers in the
area. The percussion drill also started to be used increasingly for digging new wells.
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Around 12 years ago a geological survey took place
which aimed to map out the underground water supply
around Kassala city. Since this report was published
until the present day farmers continue to dig wells in the
hope of finding water which normally exists at a depth
ranging between 20 and 40 meters. Despite the surveys
accuracy there are no guarantees that water will be
uncovered in a certain area and farmers are often left
disappointed having dug a well and found nothing. This
once again highlights the importance of economic well
digging. Since 1980 around 5000 wells have been dug
in the Kassala area.

Drawing 1: The hand powered
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Well digging in Kassala Practical Action

It is believed that the percussion drill was used in Kassala as early as the 1980's and it is
now used extensively in the region as well as neighbouring Ethiopia. In fact the percussion
drill is one of the oldest known tools for digging wells with some records showing it was used
by the Chinese in 1100 BCE who used strips of bamboo tied together with a heavy metal
weight on the tip. This tool was lifted and dropped by many men working together,
sometimes for years, to chop a hole from thirty to three thousand feet deep.
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Today's giant drilling trucks use steel cable, long steel bits weighing up to several thousand
pounds, and have rugged diesel engines which raise and lower the tools quickly and easily
allowing just two men to drill hundreds of feet by themselves in a matter of days.
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How the Percussion Drill Works

Percussion drilling gets its name from the action of its drill which raises and falls to beat upon
the earth and chop up the soil and rock. The drill involves a heavy steel bit attached to a
rope which is lifted, either by hand or by machine, and then dropped to cut the earth. As the
bit chops the earth, water is added to the well hole so that the bit makes mud out of the earth
it has cut.
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After the hole is filled with several feet of mud, the

heavy bit is withdrawn and is replaced by another
tool called a bailer ("jardel" in Arabic). The bailer is a

hollow tube up to 12 inches in diameter with a door
hinged at the bottom. The door, called a flap valve,
opens when it hits the mud to allow the mud to fill
bailer, and then closes when the bailer is lifted
trapping the mud inside the tube so that the mud can be lifted to the surface. The tube is
emptied at the surface and the procedure is repeated until the hole is clear.
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Pic 1: Workers attach the Bailer
tool
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The bit is then re-attached to the rope and the
above process begins again. If the earth walls of
the well stand firm, then the drilling continues until
water is reached. However if the earth is made of
a loose material like sand, a large heavy steel
pipe ring is driven into the well hole to support the
walls. The large pipe is called casing and it holds
the hole open until the drilling is completed. It is
removed after the permanent casing (usually
smaller) is installed normally in the form of bricks.
The larger steel casing can be used many times.
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Pic 2: The Bailer tool is lowered into
the well hole

No permanent casing on the inner walls is used on the
majority of wells in Kassala as the earth is solid enough to
support itself. Once the water has been reached an
electricity powered motor or diesel engine is used to pump
out the water for irrigation purposes.
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The Advantages of the Hand Powered Percussion Drill

For most types of sail, the percussion drill is a
solid, reliable, and fast way to make a low cost
well. As an appropriate technology for poverty
reduction the percussion drill has a lot of
advantages. The drill design is adaptable to
whatever level of technology is available. It can
be made from scrap steel and carried into
remote, road less areas. Percussion drilling is
easily learned and can be practiced without

much formal training. In the case of the simpler
hand-powered systems, a full drill can be
constructed from $200 to $300 in easily
designed tools and free or low-cost local
materials (like poles, sticks, twine, etc.). The drill frame in this picture is made from scrap
metal bought from the market. The post on the left is part of a railway track and cost 50 SP
or $25.

Pic 4: The rope from the winch is tied
to the jardel.
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So it is possible to train local craftsmen to be drillers and for them to equip themselves
inexpensively. Also, since the tools can be used to drill numerous wells before needing
replacement, the driller can work locally at a wage rate that can be afforded by his
community, supplying the much needed economic incentive that can both attract and hold
craftsmen to the business of water development. A well 30 meters deep can normally be
drilled by a team of 5 men in one week. The bailers can be rented or made by blacksmiths
from standard pipe. A local blacksmith in Kassala manufactures bailers and sells them for 75
SP or $38.
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The hand-powered percussion drill has the advantage
of requiring a lot of unskilled labor. This encourages
the involvement of many villagers in the building of
the well, which can translate into more involvement
with the maintenance of the well in the future. The
mechanism can be powered by men pulling on a
rope, by a system of levers and springs, by an
automobile or by any size engine mounted on a truck
bed. A driller trained on one system can easily adapt
Pic 5: People pulling up the to any one of the others, thus allowing simple drilling
jardel full of mud from the bottom programs future expansion possibilities.

of the well.
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Also compared to digging wells by hand, the percussion drill can represent great savings in
well production costs. The cost of the drill is minimal and its flexibility is outstanding. (It can
even be used to drill blast holes for dynamite in landscaping, quarrying, and road-building.)
Overall this is a great example of a technology for poverty reduction developed by the people
themselves.
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