
Project objectives 

This project was initiated by the community to better under-
stand the Tamborine groundwater system. Objectives of the 
investigation included: 

to engage and involve the community 

to describe groundwater condition by monitoring  community 
bores 

to investigate impacts of local land and water use 

to develop a 3D visualisation model. 
 

Investigation area 
Tamborine Mountain is a raised basalt plateau in the Gold 
Coast hinterland, south-east Queensland (SEQ). It is 12 km long 
and up to 6 km wide, and is a popular residential and tourist 
area. The region experiences a subtropical climate with a mean 
annual rainfall of 1556 mm. Tamborine’s deep soils, which are 
friable and well-structured, have a high infiltration capacity.  
 

The area has  an active horticultural industry. Groundwater-
dependent native ecosystems help provide a high scenic value. 

 

Groundwater Investigation  
Tamborine Mountain, SE Queensland (Todd A, 2011) 

QUT’s Institute for Sustainable Resources carried out  this project between July 2009 and January 2011 for SEQ Catchments Ltd, 
through funding by the Australian Government’s Caring for our Country initiative. The Scenic Rim Regional Council funded the pro-
duction of this project summary and other end-of-project communication activities. 

Monitoring program 

Issues identified through community engagement included a lack of 
scientific knowledge of groundwater, and questions around 
groundwater extraction sustainability and contamination. 
 

Standing water level (SWL) was monitored on a weekly-daily basis 
for 50 bores over an 18-month period. Monthly sampling for  E. coli 
and nutrient analysis occurred at 22 bores and 4 stream sites. De-
tailed water chemistry was measured for all available bores, and 
groundwater age was determined for seven sites. Six stream gauge 
board sites were monitored on a weekly-daily basis, and daily rain-
fall from 22 sites was made available to the project.  

Groundwater extraction 

Estimates of three types of groundwater extraction are 
listed in the table below.  

Domestic: A survey of 50 households indicated daily rates 

of use. Best and worst case scenarios assumed 15% and 25% 
of households have bores respectively. Domestic use is 
highly seasonal. 

Horticulture: Mapping of horticulture areas used 2011 

aerial photography. Local information was used to estimate  

 
rates of use for different crops, and best and worst case sce-
narios were considered.  Horticultural use is also highly sea-
sonal. 

Commercial sale: Estimates are based on three years of 

monthly sales figures made available in confidence. Extrac-
tion for local domestic supply is seasonal, and comprises 
about 15–25% of total sales. For reference, the figures pro-
vided equate to a yearly average of 30 trucks per week deliv-
ered locally, and 60 trucks per week delivered off-mountain. 

Water balance and groundwater management 

The water balance diagram below is based on measured 
rainfall, estimates of surface runoff, baseflow, groundwater 
recharge and extraction, and an assumed value for 
evapotranspiration. The water balance is an average for the 
whole system and doesn’t account for local variations.  

 

Current total extraction is <5% of average annual groundwa-
ter recharge, and is well within sustainable levels. However, 
groundwater dependent ecosystems in the area will require 
a large proportion of annual groundwater recharge. Moni-
toring of aquifer levels during dry periods of peak water     

demand is advisable given potential impacts on stream eco-
systems on the plateau.  
 

This project recommends: 

continued monitoring of selected bores against trigger 
point water levels 

an ecological investigation of local groundwater-
dependent ecosystems and their sensitivity to aquifer 
level changes.  

 

These are considered to be necessary for informed manage-
ment of the Tamborine groundwater system.  

 

Type of  Volume (ML/annum) As rainfall equivalent (mm) As % of recharge 

 extraction Worst case Best case Worst case Best case Worst case Best case 

Domestic  241  145  1.6  0.9  0.3  0.2 

Horticulture  1861  845  12.0  5.5  2.6  1.2 

Commercial 
sale  107  95  0.7  0.6  0.2  0.1 

Total  2209  1085  14.3  7.0  3.1  1.5 

Logan/Albert catchment 

Coastal catchments 

Monitoring bore 
Bore with geology 
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Basalt geology  

Groundwater occurs within a basalt se-
quence which thickens from <30 m in the east to 
150 m in the west. Bluffs and benches along the 
escarpment are visible evidence of a layered Tam-
borine geology, where bluffs are thick, hard basalt 
flows (Albert Basalt, Beechmont units B and D) in 
which groundwater occurs mainly in fracture sys-
tems. Benches are softer and represent multiple 
thin flows (Beechmont units C or A) that tend to 
yield significant quantities of groundwater from 
porous, weathered  and highly fractured basalts.  
 

Thick clays which occur extensively in some areas 
at the top of Unit C act as a barrier to groundwater 
flow. Most groundwater at Tamborine is extracted 
from Beechmont units C and D. 

Water cycle  

Groundwater at Tamborine is  sourced entirely from rainfall, which 
infiltrates with ease into deep soils. Stream gauging data shows 
surface runoff is minimal and only occurs during intense storms. 
Most stream flow on the plateau is base-flow derived from 
groundwater discharge. Groundwater recharge estimates using 
the chloride mass balance method indicate highly variable rates of 
recharge across the mountain, averaging about 32% of average 
annual rainfall.  As a rule of thumb, rainfall events of about 30 to 
40 mm or less do not result in significant recharge to groundwater 
due to evapotranspiration losses. 

Aquifer 5 (Aq5) occurs within Unit D and probably represents groundwater held up over clays at the top of Unit C. Water sur-
face slope indicates a predominant eastward movement of groundwater. The Aq5 water surface typically rises quickly after 
rainfall, but declines steadily as groundwater discharges laterally or leaks  further to Aq4 beneath.  
 

Aquifer 4 (Aq4) represents groundwater accumulation within Unit C. The Aq4 water surface slope also indicates a predominant 
eastward groundwater flow. After significant rainfall,  there is a delayed water-level rise in Aq4 where it lies beneath Aq 5. How-
ever, in other areas there is a rapid response indicating a direct unconfined connection with the surface. 
 

Aquifer 3 (Aq3) is significantly deeper, and represents groundwater accumulation within units B and C. Water surface response 
to rainfall is typically minimal or very delayed. Groundwater recharge is mostly by leakage from the aquifers above. 

Groundwater movement  
While major units can be identified, 
driller’s logs actually show a high de-
gree of variability in rock characteris-
tics within each unit. Small-scale pat-
terns of groundwater movement and 
storage are likely to be complex.  
 

However, connectivity between some 
groundwater-bearing rocks is evident 
from groundwater discharging to pla-
teau streams and springs along the 
escarpment.  
 

This is also confirmed by water-level 
monitoring which identifies three main 
aquifer surfaces as seen in the figure 
on left.  
 

Many localised aquifers also exist, par-
ticularly at depth. They are poorly con-
nected, but they can yield significant 
flows for short periods.  

Groundwater—surface water interaction  

If aquifer surfaces are interpolated between monitoring bores, they intersect with the ground surface and show where groundwater 
may discharge to springs. Springs and wet ground observed along Cedar and Guanabah creeks confirm that Aq5 and to a lesser extent 
Aq4 discharge to streams on the plateau. All three aquifers discharge at different levels around the escarpment. The highest level 
aquifers, Aq5 and Aq4 (Aq5 is shown in the diagram below), maintain consistent flow to most streams on the plateau, except during 
extended dry periods. Stream flow measurements show a gradual rise and fall in stream height as aquifer levels rise and fall.  

Manipulation of the Tamborine 3D 
visualisation model, shows how a 
small fall in aquifer levels can lead to 
a disproportionately large decrease 
in discharge at the surface, depend-
ing on geology and stream slope. 
 

Flow in Cedar Creek ceased during 
the late-2009 dry period, up-stream 
of the local State High School. High 
demand for groundwater during this 
and other dry periods may exacer-
bate the decrease in discharge to 
surface streams. 

Groundwater chemistry  
Groundwater derives its chemical composition from rainwater and 
the soil and rock it moves through. Groundwater chemistry has been 
used to characterise the major aquifers. Shallow Tamborine ground-
water is characteristically acidic (pH 5–6) with low bicarbonate where 
it is freshly recharged by rainfall. Groundwater becomes increasingly 
alkaline (increasing to pH 7–9) the longer it remains in the system, as 
the proportion of bicarbonate increases.  
 

The relative proportion of magnesium and chloride ions decrease as 
groundwater moves through the system. Older groundwater tends to 
be more mineralised, with a higher conductivity. However, the quality 
of Tamborine groundwater is generally very good for most purposes. 
 

The age and water chemistry of stream water is similar to that of Aq5. 
Groundwater age determinations show deep groundwater to be from 
60 to 100 years, and shallow groundwater to be less than 30 years.  

Groundwater contamination   
Monthly monitoring of nutrients and E. coli showed local-
ised contamination of groundwater at Tamborine, probably 
from septic systems and/or fertiliser over use. This is indi-
cated by consistently high levels of nitrate (locally > 4 mg/L 
NO3_N) groundwater taken from some bores. These bores 
occur in both urban and rural areas. Other bores in similar 
areas yield consistently uncontaminated water, so contami-
nation is localised. 
 
Samples from deeper aquifers were uncontaminated, indi-
cating natural groundwater quality at depth. 
 
E. coli, a bacterial indicator of faecal matter contamination, 
was absent from nearly all bore samples. This reflects its 
short life span, rather than the absence of a septic system 
contamination source.  
 

E. coli was consistently present in all stream samples.  
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