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In many developing countries, water is obtained from handpumps installed above shallow (less than
60m deep) boreholes. It can be expensive to drill the borehole, however, if  traditional machine-
drilling rigs are used. This Technical Brief outlines simple, low-cost drilling methods which may be
sand, silt or clay are weak and much easier to drill than
consolidated rocks such as granite, basalt or slate
which are hard, strong and dense.

� For hard rocks, cutting tools will need cooling and
lubrication.

� Rock cuttings and debris must be removed.
� Unconsolidated formations will require support to

prevent the hole from collapse.

Drilling methods
The following low-cost, appropriate drilling methods are
described and illustrated on the following pages:

� Percussion drilling
� Hand-auger drilling
� Jetting
� Sludging
� Rotary-percussion drilling
� Rotary drilling with flush

The table below may be used as a guide in the selection
of the most appropriate drilling method.
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Hand-auger drillingPercussion drilling

Method: The lifting and dropping of a heavy (50kg+)
cutting tool will chip and excavate material from a hole. This
drilling method has been used in China for over 3000 years.
The tool can be fixed to rigid drill-rods, or to a rope or cable.
With a mechanical winch, depths of hundreds of metres
can be reached.

Method: The cutting tool (known as the auger head) is
rotated to cut into the ground, and then withdrawn to
remove excavated material. The procedure is repeated
until the required depth is reached. Note: This method is
only suitable for unconsolidated deposits.

Advantages of hand-auger drilling:

• Inexpensive.
• Simple to operate and maintain.

Disadvantages of hand-auger drilling:

• Slow, compared with other methods.
• Equipment can be heavy.
• Problems can occur with unstable rock formations.
• Water is needed for dry holes.

Useful contacts:
Van Reekum Materials b.v., 115 Kanaal Noord, PO Box
98, AB Apeldoorn, The Netherlands.
Tel: +31 555 335466   Fax: +31 555 313335

V & W Engineering Ltd. (Vonder Rig), PO Box 131,
Harare, Zimbabwe.  Tel: +263 4 64365/63417
Fax: +263 4 64365

Advantages of percussion drilling:

• Simple to operate and maintain.
• Suitable for a wide variety of rocks.
• Operation is possible above and below the water-table.
• It is possible to drill to considerable depths.

Disadvantages of percussion drilling:

• Slow, compared with other methods.
• Equipment can be heavy.
• Problems can occur with unstable rock formations.
• Water is needed for dry holes to help remove cuttings.
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Jetting

Method: Water is pumped down the
centre of the drill-rods, emerging as a
jet. It then returns up the borehole or
drill-pipe bringing with it cuttings and
debris. The washing and cutting of
the formation is helped by rotation,
and by the up-and-down motion of
the drill-string. A foot-powered trea-
dle pump or a small internal-combus-
tion pump are equally suitable.

Sludging (reverse jetting)Method: This method has been de-veloped and used extensively in Bang-ladesh. A hollow pipe of bamboo orsteel is moved up and down in theborehole while a one-way valve – yourhand can be used to improvise suc-cessfully – provides a pumping ac-tion. Water flows down the boreholeannulus (ring) and back up the drill-pipe, bringing debris with it. A smallreservoir is needed at the top of theborehole for 57circulation. Simple teethat the bottom of the drill-pipe, prefer-ably made of metal, help cutting effi-ciency.

A d v a n t a g e s  o f  s l u d g i n g : • T h e  e q u i p m e n t  c a n  b e  m a d e  f r o m  l o c a l , l o w - c o s t  m a t e r i a l s ,  a n d  i s  s i m p l e  t o  u s e . D i s a d v a n t a g e s  o f  s l u d g i n g : • W a t e r  i s  r e q u i r e d  f o r  p u m p i n g . • S u i t a b l e  f o r  u n c o n s o l i d a t e d  r o c k s  o n l y .
• B o u l d e r s  c a n  p r e v e n t  f u r t h e r  d r i l l i n g . A d v a n t a g e s  o f  j e t t i n g : • T h e  e q u i p m e n t  i s  s i m p l e  t o  u s e . • P o s s i b l e  a b o v e  a n d  b e l o w  t h e  w a t e r - t a b l e . D i s a d v a n t a g e s  o f  j e t t i n g : • W a t e r  i s  r e q u i r e d  f o r  p u m p i n g . • S u i t a b l e  f o r  u n c o n s o l i d a t e d  r o c k s  o n l y  ( e . g .  s a n d ,  s i l t ,  c l a y )
• B o u l d e r s  c a n  p r e v e n t  f u r t h e r  d r i l l i n g .
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Rotary-percussion drilling

Method:     In very hard rocks, such as granite, the only way to
drill a hole is to pulverize the rock, using a rapid-action
pneumatic hammer, often known as a 'down-the-hole ham-
mer' (DTH). Compressed air is needed to drive this tool. The
air also flushes the cuttings and dust from the borehole.
Rotation of 10-30 rpm ensures that the borehole is straight,
and circular in cross-section.

Rotary drilling with flush

Method: A drill-pipe and bit are rotated to cut the rock. Air,
water, or drilling mud is pumped down the drill-pipe to flush
out the debris. The velocity of the flush in the borehole
annulus must be sufficient to lift the cuttings.

F u r t h e r 9 r e a d i n g A l l e n ,  D . V . ,  L o w - C o s t  H a n d  D r i l l i n g ,  Consallen Group Sales Ltd., Loughton, 1123.Ball, P., Bringing Water9to the People: Technical brochure, Eureka UK Ltd., Hassocks, 1124.M u t w a l i b ,  W . ,  Evaluation of the Muyembe Rural Water9Supply, Loughborough University of Technology, Loughborough, 1124.A d v a n t a g e s  o f  r o t a r y  d r i l l i n g (with flush):•M o s t  r o c k  f o r m a t i o n s  c a n b e d r i l l e d . •W a t e r 9 a n d  m u d  s u p p o r t s u n s t a b l e  f o r m a t i o n s . •F a s t . •O p e r a t i o n  i s  p o s s i b l e  a b o v e a n d  b e l o w  t h e  w a t e r - t a b l e . •P o s s i b l e  t o  d r i l l  t o  d e p t h s  o f o v e r  4 0  m e t r e s . •P o s s i b l e  t o  u s e  c o m p r e s s e d - a i r  f l u s h . Disadvantages of rotary drilling (with flush):•R e q u i r e s  c a p i t a l  e x p 0 4 4 4  T w 
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