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BOREHOLE DRILLING PROCEDURES

Drilling

Drilling should be carried out with an appropriate tool- either percussion or

rotary machines will be suitable, though the latter are considerably fastr and

has a low noise level. Geological rock sample should be collected at 2m

intervals. Struck and rest water levels and if possible estimate the yield of

individual aquifers encountered, should also be noted.

Well Design

The design of the well should ensure that screens are placed opposite the

optimum aquifer zones. The final design should be left in the hands of an

experienced driller or hydrogeologist.

Casing and Screens

The well should be cased and screend with appropriate steel casings and

screens as per the design given above. In comparatively shallow wells, uPVC

casing and screens of 5" or 6" diameter may be adequate. Slots should be

1mm in size

Gravel Pack

The use of gravel pack is recommended within the aquifer zones, because the

aquifer could contain sand or silt which are finer than the screen slot size. An 8"

diameter borehole screened at 6" will leave an annular space approximately 1",

which should be sufficient. Should the slot size chosen be too large, the well will

'pump sand', thus dammaging pumping plant, and thus leading to gradual

'siltation' of the well. The grain size of the gravel pack should be an average  2 -

4mm.

Well Construction

Ones the design has been agreed upon, construction can proceed. In installing

screen and casing, centralizersat 6m intervals should be used to ensure centrality

with the borehole.

This is particulerly important if an artificial gravel pack is to be installed as it

ensures an approximately even annular space. If installed, gravel pack sections

should be sealed off top and bottom with clay. It is normal practice nowadays to

gravel pack nearly the total length of the borehole but seal off the weathered/ top

soil zone at the top.

The remaining annular space should be backfilled with an inert material, and the

top five meters grouted with cement to ensure that np surface water at the well

head can enter the well.

Well Development

Ones the screens, gravel pack, seals and backfill have been installed, the well should be

developed. Development has two broad aims.

a) It repairs damage done to the aquifer during the course of drilling by removing clays

and other additives from the borehole walls, and

b) It alters the physical characteristics of the aquifer around the screen and removes

fine particles.

We would not advocate the use of over pumping as a means of development since it only

increases permeability in zones, which are already permeable. Instead we would

recommend the use of air or water jetting, which physically agitates the gravel pack and

adjacent aquifer material. This is an extremely efficient method of development and

cleaning wells.

Well development is an expensive element in the completion of a well but it is usually

justified in longer well life, greater efficiencies, lower operational and maintenance costs

and a more constant yield.

Well Testing

After development and preliminary test, a long-duration well test should be carried

out. Well have to be carried out on all newly completed wells, because not only

does this give an indication of the success of the drilling, design and development,

but it also yields information on aquifer parameters which are vital for

hydrogeologists.

A well test consists of pumping a well from a measured start level (SWL) at a

known or measured yield, and recording the rate and patten by which the water

level within the well changes. Once a dynamic water level is reached, the rate of

inflow to the well equals to the rate of pumping. Towards the end of test a water

sample of at least 2 litres should be  collected for chemical analysis.

The duration of the test should be 24 hours, with a further 24 hours for recovery

test (during which the rate of recovery to SWL is recorded). The results of the test

will enable a hydrogeologist to calculate the best pumping rate, the pump

installation depth, and the drawdown for a given discharge rate.

Well Maintenance

Once the well has been commissioned and a pump installed at the correct depth,

the maintenance schedule should be established. Checks on discharge (m³/day),

pumping water level ( meters below a leveled and immovable bench marks), and

static water level (If for any reason the well is not used for a 24 hour period) should

be taken as part of a regular, routing process. This will enable the evaluation of all

known conditions should reduction in the yield or other problems occur in future,

and recommend the most appropriate action.
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