
1983/23. Geological investigation of the Remount Refuse Disposal Project 
A.T. Moon 

Abstract: 

The proposed Remount Refuse Disposal Project involves the 
placement of garbage in a valley north-east of Mowbray. The project 
area is underlain by dolerite of Jurassic age and sediments of 
Tertiary age. Subsurface conditions have been investigated by 
eighteen test pits excavated by backhoe. 

The presence of an effectively impermeable B horizon of high 
plasticity clay divides 'perched groundwater' from 'confined ground­
water'. If this B horizon clay is left intact, leachate will be 
largely confined to the perched near-surface system which discharges 
into the existing creeks. 

An average of 0.3 m of soil suitable for fill occurs above 
the B horizon. Most drains are located in readily excavated material, 
but dolerite outcrops and boulders may be encountered in parts of 
the site. 

INTRODUCTION 

The Remount Refuse Disposal Project involves the placement of 
garbage in a valley [EQ1281711 north-east of Mowbray. Garbage is to be 
covered daily with earth and creeks flowing onto the site are to be 
diverted around the tip. When the tip is completed, stormwater falling 
on the tip will also be diverted. Leachate from the operation is to be 
collected and piped to Launceston's sewerage system. 

In May 1983, the Launceston City Engineer requested the Department 
of Mines to undertake geological investigations for the project. The 
field investigation was carried out between 14 and 17 June 1983. Work 
consisted of the mapping of the site area on a scale of 1:5000 and the 
excavation and logging of eighteen test pits. The writer was assisted in 
the field by R.N. Woolley. 

This report presents the results of the investigation and discusses 
the feasibility of the project from the geological point of view. 

RESULTS OF INVESTIGATION 

Geological setting 

Part of the tip site and most of the higher area surrounding the tip 
site (fig. 1) is underlain by dolerite, which intruded older rocks during 
the Jurassic period. During the Tertiary period the area was flooded and 
infilled with lake deposits (siltstone and clay in the project area). 

It has been assumed that the siltstone encountered in the bottom of 
some of the test pits is of Tertiary age although there is a possibility 
that it is much older and pre-dates the dolerite. Marine deposits of 
Permian age occur in similar geologicl situations in the Tamar Valley. 

Since the deposition of the lake sediments, faulting, erosion, and 
weathering have been the dominant geological processes. The dolerite ex­
posed at the surface is weathered and residual soils have developed over 
the whole area. The ironstone nodules occurring at the north and south 
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end of the site were probably formed close to a land surface during the 
Tertiary period. Slope deposits, consisting of dolerite fragments in soil, 
have formed at the base of slopes. Recent alluvium (marsh and creek 
deposits) consisting of organic silty clay has accumulated in flat valley 
bottoms. These deposits are thin and have been partly removed by excavation. 

The Tamar Valley is divided into blocks by north and north-westerly 
trending faults. Most of the faults initially developed during the 
Jurassic, but many were also active during the Tertiary. Most of the 
fault blocks are gently tilted towards the west. Some of the subsurface 
boundaries between the dolerite and the Tertiary sediments in the project 
area are probably faults. 

Surface conditions 

The proposed tip occupies a north-west trending valley which is 
drained by a tributary of Newnham Creek. The valley is bounded to the north­
east by steep slopes (up to 20°) underlain by dolerite. Creeks drain this 
slope and converge in the valley. Drainage from the valley is through a 
small narrow gorge cut through dolerite (fig. 1). 

The steeper slopes surrounding the valley are covered by bush. 
Dolerite fragments occur at the surface close to and downhill from outcrops. 
The dolerite outcrop boundary is often marked by a break in slope. Below 
this break, the slope is flatter, rock fragments are less common, and there 
are no outcrops. 

Most of the valley is underlain by Tertiary sediments with well 
drained gentle slopes (less than 5°). Rock fragments are less common and 
some of the land has been cleared. The valley floor, into which the creeks 
drain, is flat and subject to flooding. The area has been disturbed in 
places by excavations and there was ponded water in some areas at the time 
of the field investigation. 

The site has been used as a testing range by the Australian Army. 
Circular depressions (often water-filled) up to three metres diameter 
occur on the south-facing slope close to Test pit 4. Some of these may be 
craters caused by explosives and/or impact of projectiles. Objects reported 
to be parts of anti-tank rockets were found north and east of Test Pit 11. 

Subsurface conditions 

Subsurface conditions at the site were investigated by digging test 
pits with a backhoe. Summary logs of the test pits are given in Figure 2 
and detailed logs of each test pit are given in Appendix 1. Eighteen test 
pits were dug, numbered 1 to 11, and 13 to 19. Test Pit 12 was planned and 
surveyed but not excavated because it was close to some unidentified metal 
cylinders, later reported to be anti-tank rockets. 

The soil horizons referred to in the final column of the test pit 
logs represent a commonly used descriptive terminology. It should be 
noted that this classification system involves some interpretation and 
other workers might produce slightly different results. 

DISCUSSION 

Groundwater and leachate control 

The most important observation from the test pit logs is the presence 
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of a B horizon consisting of high plasticity clay in all of the pits'. The 
B horizon has an extremely low permeability and would be expected to provide 
an effective barrier to the downward migration of leachate or the upward 
flow of groundwater from more permeable underlying material. 

Groundwater was observed above the B horizon in five test pits. 
Test pits 3, 4, and 13 all occur near the base of a steep slope north­
east of the tip site. The presence of these seepages close to the surface 
indicates that rain falling on the slope only infiltrates as far as the 
B horizon and then flows downslope on top of that horizon. A very small 
amount of the rain which falls on rock outcrops may infiltrate into open 
joints, but observation of the cuttings in dolerite along the Bell Bay 
Railway indicates that joints will be tightly closed below two metres. 
The seepage above the B horizon in Test Pits 6 and 8 is probably due to 
the flow of water from the slope south-west of the tip. The water above 
the B horizon is described as 'perched groundwater'. 

Groundwater occurred below the B horizon in four test pits (5, 9, 
10, 11) in the flat valley floor. This water is described as 'confined 
groundwater', as upward migration is restricted by the effectively imper­
meable B horizon. This groundwater was observed to flow out of clayey 
gravel or out of fissures within high plasticity clay. 

The perched groundwater flows downslope generally less than 0.5 m 
from the natural surface. The water eventually enters the creeks through 
the creek sides and floor and flows out of the valley as surface water in 
the main creek. Perched groundwater flow-lines are parallel to the ground 
surface and flow rates would fluctuate widely. Rapid flow occurs ater 
heavy rain and there would be little or no flow during periods of drought. 

The confined groundwater would also enter the creek system by upward 
flow from below. Flow rates are likely to be low, but less affected by 
climate. Apart from in the creeks, there is likely to be little mixing of 
perched and confined groundwater. Once in the creek water can be 
controlled by the leachate treatment system. 

As far as control of leachate water is concerned, it is essential to 
leave the B horizon, high plasticity clay, intact. This will ensure that 
the leachate will behave as the perched groundwater does now and collect 
in the creek system below the tip. If this is done there should be very 
little mixing of the leachate and the confined groundwater. Should any 
confined groundwater become contaminated it will eventually leave the 
valley through the creek system. Provided that the leachate treatment 
plant is in operation there is a negligible risk of contamination of ground­
water away from the tip site. 

It is assumed that monitoring of the quality of surface and ground­
water has started and will be continued on a long term basis. 

Fill 

Regulations require that the refuse be covered daily with suitable 
fill and it is economically desirable that as much fill as possible be 
obtained from the tip site. 

The test pit logs indicate that an average thickness of 0.3 m of 
silty clay topsoil, and clayey gravel or silty gravel soils overlie the 
B horizon. The thickness varied from 0.1 m to 0.8 m. These soils should 
be suitable for fill. If an average thickness of 0.3 m of soil is stripped 
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from an area of 50 ha, it will provide 150 000 rn 3 of fill. As stated 
earlier it is essential that the B horizon not be removed during the 
stripping process, as it provides an impermeable base for leachate control. 
It is desirable that the stripping is done in stages so that the top of the 
B horizon is not exposed for long periods and allowed to dry out. Drying 
of the high plasticity clay would cause shrinkage cracks and increase the 
permeability of the horizon. 

Excavation conditions 

The project will involve the excavation of a number of surface and 
subsurface drains as part of the water and leachate control systems. Most 
of the tip area is underlain by materials which can be excavated by a 
backhoe or larger plant, although the Massey Ferguson SOB backhoe with a 
600 mm bucket met refusal in several test pits at depths of 1.6 m and 
greater (Appendix 1). 

Excavation in areas of dolerite outcrop and large boulders may 
encounter difficulties in places and some blasting may be required. The 
leachate treatment site was not investigated. 

CONCLUSIONS 

The Remount Refuse Disposal Project is considered feasible from the 
geological point of view. It is considered possible to control the 
leachate from the site without contaminating the groundwater. If the 
effectively impermeable B horizon clay is left intact the leachate will 
collect in the present creek system which flows to the leachate treatment 
site. 

Soil above the B horizon may be stripped and used as fill. Up to 
150 000 m3 of fill may be available from the tip site. Most drains may 
be excavated by backhoe, but dolerite outcrops and boulders may require 
blasting. 

[27 June 1983] 
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