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Introduction

PAT are long established designer and promoter of appropriate well drilling machinery tools and
accessories. It is a design goal to make equipment that can be4 operated by those close to the basic
water need equipment needs to be simple to operate, rugged and comprehensive in its ability to construct
holes for water supply in a wide variety of geological formation.

The drilling machine and its accessories are purely the construction tools used to construct the
borehole. The water supply to be taken from that hole rely on the installation of some permanent equipment
- the borehole pump, well linning material and the required gravel / sand packs, sealing and well apron.
It is a fact that a sustainable and clean water supply will rely on how these materials are used and installed.

This booklet gives details of some basic borehole constructions that are used with PAT equipment

around the world.

Some brief points:

Design Criteria

A borehole should be designed to house the pump that will abstract the water.

A hand pump vary rarely exceeds 700 litres per hour. The human body has excellent ability but
is power limited to 0.2Kw

Powered pumps to work inside a 4” diameter hole can be sized to pump.

Diameter.
Every time a borehole diameter is doubled it only will only increase the water available for abstraction by 10%
Every time you time you double the diameter you double the hole area, its volume and the inputs

required to drill it.

Geology

Water located underground is alimited resource. It depends on rainfall to replenish and then
the ability of the geology to provide soak away, storage and then release the water.

Water in fissures in hard granite rock need to be sited to intersect the cracks and fissures otherwise
will be dry.

Water in fine sands need careful construction of filters to allow flow of clean water into the borhole.
There are always anomalies - hard rock holes that yield water that needs sedimentation filtering out,
soft gruond with hard rock layers, aquifer beds that are highly mixed layers of texture to complicate
filter construction and diverse water quality from occurrence of dissolved minerals raging from the

unpalatable through to the harmful.
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Sample borehole designs

HOLE DESCRIPTION
1. Granite - 100 mm. nominal diameter unlined
2. Granite - Consolidated hard layers in the weathered rock
3. Granite - Lined with 4” (113 x 102 mm.) PVC casing & screen
4. Regolith - Taking water from the weathered layer above hard rock
5. Sedimentary - Naturally developed
6. Sedimentary - Reduced diameter well screen for very fine sands
requring an even gravel pack
7. Sedimentary - Hole with small pipe as combined stabaliser and dip tube
8. Sedimentary - Telescopic casing for natural development only
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GRANITE HOLE

DESCRIPTION OF HOLE

TOP SOIL

SAND

SILTS & CLAY
TYPICALLY

SOFT WEATHERED
ROCK

GRANITE

‘crack’ or ‘fissures’

storing water

100mm. nominal diameter unlined

Drilled 6” (150mm.) Dragbit

with ‘Air, Foam’ or ‘Mud’ Flush

4” (113 x 102mm.) PVC casing

——— Typical water table rises

above water in fissures

Cement / bentonite seal
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Hand pump cylinder or

4” submersible pump.

Typical 20 / 80m. deep
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Drilled 100mm. Button bit
3” DTH HAMMER




DESCRIPTION OF HOLE
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TYPICALLY —_— L -
SOFT WEATHERED
ROCK
GRANITE

‘crack’ or ‘fissures’

storing water

GRANITE HOLE

Consolidated hard layers in the weathered rock

Drilled 6 1/2” (165mm.) Dragbit,
Button bit with ‘Air, Foam’ or

Dragbit with ‘Mud’ Flush
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Typical 20 / 80m. deep

5” (140 x 126mm.) PVC casing
Remove / permanent after 4”

(113 x 102mm.) PVC casing set

5” (125mm.) Dragbit ,
Button bit with ‘Air, Foam’
or Dragbit with ‘Mud’ Flush

4” (113 x 102mm.) PVC casing

Cement / bentonite seal

Hand pump cylinder or

4” submersible pump.

Drilled 100mm. Button bit
3” DTH HAMMER




, Foam’ or ‘Mud’ Flush

6” (168 x 152mm.)
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Drilled 150mm. Button bit

5” DTH HAMMER

Hand pump cylinder or

4” submersible pump.

4” (113 x 102mm.) well screen
113 x 102mm. casing point

4” (113 x 102mm.) PVC casing
Graded gravel pack
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Lined with 4” (113 x 102mm.) PVC casing & screen
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DESCRIPTION OF HOLE

SOFT WEATHERED
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VERY BROKEN AND
ROCK

‘crack’ or ‘fissures’

storing water



DESCRIPTION OF HOLE

SAND

SILTS & CLAY

TYPICALLY
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REGOLITH

Taking water from weathered layer above hard rock

~ Drilled 8” (200mm.) Dragbit

- with ‘Air, Foam’ or ‘Mud’ Flush

4” (113 x 102mm.) PVC casing

Cement / bentonite seal

Hand pump cylinder or

4” submersible pump.
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0.8-1.5mm. (0.5mm. slot)
1.0-2.0mm. (1.0mm. slot)

(or natural development possible)
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Bore hole bured close to rock 15 - 40m. Typical

113 x 102mm. casing point




SAND

SEDIMENTARY

DESCRIPTION OF HOLE

SILTS & CLAY TYPICALLY

COARSE SAND AQUIFER
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Naturally developed

Drilled 6 1/2” (165mm.) Dragbit
with ‘Mud’ flush only

4” (113 x 102mm.) PVC casing

(will work any size adapt drillbit to suitable)
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Hand pump cylinder or

4” submersible pump.

Cement / bentonite seal

placed after development
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SEDIMENTARY

DESCRIPTION OF HOLE Reduced diameter well screen for very fine sands requring an even gravel pack
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SEDIMENTARY

DESCRIPTION OF HOLE  Hole with small pipe as combined stabaliser and dip tube

Steel pipe plug cap ————————

SAND

‘ Drilled 8” (200mm.) Dragbit
. with ‘Mud flush only

.~ 4"(113x102mm.) PVC casing

WATER TABLE —

. - - Option

take 17 pipe to surface with hacksaw

SRR R ik : s e e cuts at screen level this will act as dip

T T i ek b - tube for well dipper monitoring of water

SILTS & CLAY TYPICALLY — — — — — ———— = Fo— - — — — |evelsetc.

Epeeetiiiesse SO — Hand pump cylinder or

4” submersible pump.
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SEDIMENTARY

Telescopic casing for natural development only

DESCRIPTION OF HOLE
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WATER TABLE

SILTS & CLAY TYPICALLY
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Tool

98 x 63 mm. PVC adaptor

SAND AQUIFER
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10 / 80m. depth Typical
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