














































































































































































































































































































Impacts Relating to Changes in Groundwater Head

General

Having simulated changes in piezometric pressure in various layers,
the possible impacts can be assessed.

Ground Movements

- s e e e

Ground movements related to instability were the subject of complex slope
stability studies, the detail of which is outside the scope of this paper.
However, it was found that water pressures needed to be controlled in those
layers not amenable to conventional dewatering. These included the
interlayered clays and the lower, less transmissive lignites.

Prainage schemes were devised based on close centred small diameter holes
lined with 75 mm ID plastic screen. Installation would be by an Ardvaark
track mounted mobile drill.

The physical configuration of the developing slopes means that these holes
have to be installed with a downward inclination, as shown in Figure 9. To
achieve adequate depressurisation, some means of evacuating water below the
level of the collar is required: two schemes were devised, as illustrated in
Figure 10. The first is dewatering under vacuum, the second uses an eductor
system and compressed air.

The second scheme is practicable for the lower strata, and has the advantage
of dewatering to close to the base of the hole. Because the permeabilities

are so low, only infrequent blowing out of accumulated water would be
required.

Ground Settlement

- A

Ground settlement follows from the changes in water pressure in the lignites,
the interlayered clays and the drift.

The greatest potential settlements are those in the interlayered clays.
Calculations based on the consolidation characteristics of these clays and the
changes in bounding heads lead to the. conclusion that a maximum settlement
gradient of 1:1000 will be superimposed on the existing topography.
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Because the drift mantle will distribute strains, damage to buildings is very
unlikely.

Land Drainage

water levels in the drift will be lowered. The effect will be more marked in
areas of basal sands and gravels, and in an area of sandyclays to the north of
the pit.

However, the performance of the superficial soil/water system is dominated by
the extensive agricultural drainage, insta11ed at depths of 0.6 to 1.0 m.
Given the high rainfall of the area, the additional recharge induced by
changes in piezometric level will have very little effect on the top 1 metre
of subsoil.

Thus any significant impact on agriculture is not foreseen.

Conclusions

Assessing the impact of large excavations into low and intermediate
permeability materials requires the combined skills of the hydrogeologist and
the geotechnical engineer.

This has been illustrated with examples from the feasibility study of the
Ballymoney Lignite Project, a proposed opencast mine with a life of 30 years.

Thanks are due to Meekatharra Minerals Ltd for permission to publish this
-

paper.
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