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1981/11. Preliminary groundwater investigation at Carlton Beach 
R.C. Donaldson 

Abstract 

Investigations have shown that the Quaternary dune deposits 
at Carlton Beach comprise a sequence of aeolian, marine, and 
estuarine sediments which are capable of yielding a small but 
useful quantity of water which could be used tc supplement domestic 
supplies. Salinities were found tc range between 150 and 20 000 mg/l 
and spear bore yields from 36 l/min tc 76 l/rnin. First order estimates 
indicate that without depleting the volume of water in storage, the 
amount of water available for extraction would be about 1.5 x 104 

m3/year. 

INTRODUCTION 

Scott and Furphy Engineers, consultants to the Sorell Municipal 
Council, requested that the Department of Mines undertake an investigation 
into the feasibility of obtaining groundwater for domestic usage from the 
sand dunes at the mouth of the Carltcn River [EN520529 - EN5335231. The 
request followed advice that several coastal sand areas in Tasmania are 
known tc be capable of yielding useful quantities of potable water for 
domestic consumption. 

The investigation involved auger drilling and spear bore pump testing. 
Water samples were subsequently taken for analyses. This report describes 
the results of the preliminary investigation which was carried out between 
16 and 18 December 1980. 

RESULTS OF INVESTIGATION 

Geology 

Surface conditions 

According tc the regional geological map (Gulline, in prep.), the 
oldest rock unit exposed in the immediate vicinity of the area under 
investigation (fig. 1) is Jurassic dolerite, which forms Carlton Bluff, 
the headland on the southern side of the mouth of the Carlton River. 
Triassic sediments, mainly sandstone, crop out along the 20 - 30 m high 
escarpment to the north of the dunes and associated backwater areas. 
Tertiary basalt is exposed along the northern foreshore of the Carlton 
River opposite Steeles Island. A veneer of unconsolidated Quaternary 
deposits, mainly windblown (aeolian) sand, has blanketed much of the area 
behind the dunes, obscuring the underlying geology. 

Subsurface conditions 

The major part of the investigation was centred around a drilling 
Caugering) programme, which aimed to establish the stratigraphy of the area, 
and determine the presence and nature of any freshwater aquifers. 

The programme of seven auger holes (fig. 1) has shown that the area 
is underlain by a sequence of unconsolidated sediments considered to be of 
Quaternary age. At this stage, only a broad stratigraphic correlation has 
been attempted to enable the basic subsurface geology to be established. 

In summary, the unconsolidated sediments consist of an interbedded 
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sequence of sand and minor clay which have been grouped into the follow­
ing categories: 

(i) Aeolian sand deposit at the top of the sequence 

(ii) Sand possibly derived from the weathering of Triassic 
sandstone (Hole 1) 

(iii) Marine sand sequence with associated shelly lenses 

(iv) Estuarine (lagoonal or backwater) sand deposits with 
clayey sand, sandy clay and wood lenses. 

The maximum known thickness of these sediments is 13.6 m (Hole 2), 
however the total thickness has not been established. Local basement 
(Triassic sandstone) was possibly encountered at 9.0 m at the bottom of 
Hole 1. 

Detailed descriptions of materials encountered in Holes 1-5 are 
appended. The hole locations are shown on Figure 1. 

Hydrology 

Surface condi tions 

No permanent freshwater surface supply (creeks, waterholes etc.) 
exists within the area under consideration. The Carlton River is tidal at 
its mouth, and the marshy flats and intermittent ponds behind the main dune 
set have high salinities (in the order of 25 000 mg/l). At the time of the 
investigation, the marshy area was largely dry, presumably due to the low 
summer water tables. 

Subsurface conditions 

Groundwater conditions were investigated by installing sand spears 
which were pumped for short periods (up to 30 minutes) in Holes 2, 3, 4, 
and 5. The water table salinities of Holes 1, 4, 6, and 7 were considered 
too high to warrant pump testing (fig. 1). 

The testing has shown that the aquifer: 

(i) has salinities in the range of about 150 mg/l to in excess of 
20 000 mg/l 

(ii) is capable of supplying water to spears at rates of between 
36 l/m (480 gal/hr) and 76 l/m (1000 gal/hr) 

(iii) has a small but useful body of potable water which is broadly 
delineated by Holes 2, 3, and 5. 

Details of spears, depths, and yield rates are included in the appended 
log sheets. 

Water samples collected from pump testing were submitted for chemical 
analyses; results are shown in APpendix 2. 

In general terms, the groundwater is a medium salinity, moderately 
hard, highly alkaline water of the sodium chloride-calcium bicarbonate type. 
The high pH would need to be reduced for domestic consumption. The chloride 
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content in Hole 5 indicates that these waters may be corrosive, and the 
temporary hardness figures suggest that scaling could develop on the 
elements of hot water services. Analysis for bacterial content of the 
water to test its suitability for domestic drinking has not been under­
taken. 

DISCUSSION 

From the outset of this investigation, the major concern has not 
been one of obtaining a groundwater supply from the dunes, but rather 
whether an adequate amount of water suitable for domestic consumption was 
available to service the local community. 

The results of the spear bore testing programme indicate the pros­
pective area is confined broadly to the western half of the survey area as 
outlined in Figure 1. The quantity of potable water contained in the dunes 
forming the spit (Steeles Island), east of the track terminating at the 
mouth of the Carlton River, is considered to be negligible; the area is 
narrow and surrounded by saline waters. 

To service the Carlton area with a permanent and reliable ground­
water supply from the dunes, careful groundwater management becomes 
critical. In essence, the aim should be to maintain existing reserves at 
a relatively constant level so the resource is not depleted. It is 
estimated that the amount of potable water in storage represents a minimum 
of about 10 years recharge (assumes a net recharge of 0.2 m/year to the 
minimum known depth of five metres from pump tests), so any large depletion 
of water reserves produces a long-term net water deficit which is not easily 
replenished. 

Thus, using the premise that existing reserves should not be drawn 
on and that the resource would be managed on the basis that pumping does not 
exceed net recharge, first order estimates (Appendix 3) suggest that the 
area is capable of servicing only a few households permanently. Obviously 
by drawing on the reserves, this figure can be increased, but only in the 
short term. 

CONCLUSIONS 

This preliminary groundwater investigation has shown that the dunes 
at Carlton Beach contain a small body of water that could be suitable for 
domestic usage. It is estimated that without depleting the volume of water 
in storage, the amount of water available for extraction would be of the 
order of about 1.5 x 10 4 m3/year. It is evident, even using first approxi­
mation figures, that there is insufficient water to supply the Carlton area 
with a permanent reticulated water system. However, the area has the 
potential to usefully supplement existing domestic supplies. If it was 
decided that water was to be extracted from the dunes, even on an inter­
mittent supplementary supply basis, further testing would be required to 
delineate the boundaries and properties of the aquifer. 

[9 March 1981] 
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APPENDIX 1 

Detail logs of auger holes 
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APPENDIX 3 

Groundwater reserve estimates 

1. Assume the prospective fresh groundwater area outlined by drilling 
(fig. 1) is about 78 750 m2 . 

2. Assume the average rainfall is 0.6 m/year 

3. Assume the rainfall available for recharge (infiltration) is approxi­
mately 33% of the annual rainfall, i.e. 1/3 of 0.6 m or 0.2 m/year. 

4. Assume no depletion of existing reserves, that is, no change in 
storage occurs within the aquifer. 

Now the volume of water available for extraction/year is in the 
order of 15 750 m3• 

Thus, based on the published daily household water consumption 
figures for Tasmania (4500 - 5000 l/day) this body of water could fully 
service about ten households only on a permanent basis. 
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