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49. Considerations on a water bore at Peckham Vale, near Gretna
D.E. Leaman

The bore is well-sited at the base of a shallow slope adjacent to a
wide valley. The aquifer is mudstone and siltstone of the Ferntree Group.
The present bore is about 20 m deep.

The stratigraphic position of the bore within the mudstone is from 60-
80 m from the top of the formation which is some 180 m thick.

HISTORY

Records of the drilling and modifications to the bore are incomplete.
The quoted yield of 900 1/h was obtained on completion of drilling in October
1965. Subsequent blasting and cleaning operations in 1966 improved this
yield. Since that time the yield has steadily diminished until it is now
180 1/h. The pump intake is near the bottom of the hole.

Like so many bores it is automatically pumped for relatively short
intervals to top up storages. This means that drawdown, and hence exposure
of the rock to air and water is intermittent.

DISCUSSION

Due to intermittent exposure of rocks and their contained water to the
atmosphere:

(1) The exposed rock decomposes and small fragments of rock and clay
may fill and seal the openings which allow water to enter the
hole. Silting may also occur.

(2) The change in pressure of the water causes dissolved compounds to
precipitate from solution. These deposits contribute to the
sealing process.

(3) Biological growths are induced on the bore walls. This may be
very important depending on the chemistry of the water.

The net effect is to prevent water from the exposed section of the hole
reaching the supply readily and the yield is reduced compared to the initial
behaviour of the hole. If then, the initial pumping rate is maintained then
that volume must reach the hole through a lesser column than originally. The
level draws down still further and the sealing process follows. This process
then accelerates and continues until no part of the hole is left in a state
able to supply water. Normally after the first stages it is noticed that
the hole will not yield the same supply and the pump is cut back, but usually
not enough to preserve the bulk of the bore, the process already having gone
too far.

As the hole is also only about 20 m deep, there is only about 12 m of
effective aquifer penetration which is inadequate to provide a good yield.

RECOMMENDATIONS

It is suggested that the hole be rebored and extended, which will en-
tail removal of the pump-housing and casing (3 m). To be sure that the hole
is clean, the hole should be reamed from 5 in to 6 in. Eight-inch casing
will then be required for the top 3 m.

The hole should be extended to about 35 m. This should give 27.5-30 m
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of saturated hole and allow a good margin for drawdown. Water ingress points
must be noted whilst drilling.

Blasting may help improve the yield but must be in a part of the bore
not to be exposed to processes detailed previously. Blasting is to be re-
garded as a last resort.

On termination of reaming, the hole should be given a brief test (1
day) to gain some idea of yield. On completion of the extension the bore
must be thoroughly cleaned and several hours of surging (and chemical clean-
sing) should be spent on this.

The bore must now be fully and thoroughly tested. The pump must not
be stopped for a week although the pumping rate may be adjusted.

Measurements must be made of drawdown throughout the week. For the
first 10 minutes of pumping they must be made at intervals of 1 minute and
then every 5 minutes for the remainder of the first hour. Half hour to one
hour intervals are necessary for the rest of the first day. Eight hour
intervals would be adequate for the remainder unless a change in rate is
effected in which case the detailed procedure is required again.

From the test a suitable yield and drawdown can be selected, the pump

intake fixed and the hole should then be reliable for a long time with app-
ropriate care in its use.
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