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5. Local Watertables Explained 
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5.1  Hydrogeological Overview 

There are two groundwater flow systems occurring in the Upper SE; a local unconfined aquifer and a deeper 

regional confined aquifer.  The shallow unconfined system lies on top of the confining clay layer which 

separates it from the underlying confined aquifer.  The whole area can be likened to a big ‘bucket’ that has 

now filled up to capacity beneath the low-lying Coastal Plain See Figure 10 below. Refer to Aquifer Maps in 

Appendix 7. 

 

 

Figure 10: Unconfined aquifer flow system 

 

Local* groundwater recharge from rainfall is the cause of the rising watertable in the shallow unconfined 

aquifer.  The deeper confined regional system which is recharged in Western Victoria, does not contribute to 

dryland salinity as it is confined by a clay layer which only allows very small amounts of flow between the 

two aquifers. 

The impacts of clearing native vegetation are no longer a major driver of rising watertables and the 

expansion of dryland salinity.  Long term monitoring data indicates that groundwater levels respond strongly 

to changing rainfall patterns. 

The influence of climate change is difficult to predict because any beneficial impacts are counterbalanced by 

negative influences.  For example, decreases in rainfall and recharge are conflicting with increasing 

evapotranspiration (ET) and more intense rainfall events. 

The patterns of groundwater trends can be related to landscape, topography, and elevation.  Continuously 

rising watertables are often associated with higher elevation land because the large depth to the watertable 

results in a delayed cumulative response to rainfall with any seasonal variations smoothed out. On flat lower 

lying land, the shallow watertable responds rapidly to rainfall in winter and evaporative discharge in 

summer, resulting in fluctuating watertables (seasonal highs and lows). 

Saltland areas could still expand into the future, due to increased evapotranspiration causing ‘wicking up’ 

from the shallow saline groundwater leaving the salt behind, and lower rainfall leading to less leaching of 

salts down through the soil profile. 

*What is considered ‘local’?  Anything not regional, up to several kms 
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5.2  Previous Research 

The local effect is stronger than any regional input, so the adoption of high water use crops and pastures at a 

large scale can have an impact, especially in dune-swale topography where local water flow cells overlie the 

regional flow system. 

Groundwater flow modelling suggested that a 50% recharge reduction in the Coorong District would be 

required to limit the spread of land salinisation.  This would not prevent salt from spreading entirely, as it 

would not cause watertables to fall significantly, but it could slow down the rate at which salinity would 

expand. 

There was some scepticism by CSIRO scientists in the early 1990s that recharge reduction could be achieved 

to control dryland salinity in landscapes underlain by regional groundwater flow systems.  This is because a 

large proportion of the landscape needs to be planted to perennial vegetation and realistically, 100% 

adoption is unlikely to be achieved.  For example, lucerne needs to be well managed to be effective in 

recharge reduction.  An analysis by CSIRO in 2004 suggested that possibly 10-20% recharge reduction had 

been achieved, far short of the 50% recharge reduction goal. 

Because the local groundwater flow system dominates the regional flow system, land management at the 

local scale can have an impact.  However watertable monitoring of a Coomandook Landcare Network trial 

site (see Appendix 4) suggests that even if the watertable is lowered under the sandhill, it does not have an 

immediate impact on the salinised area down slope.  Because the limestone aquifer has a large through-flow 

and is highly transmissive (i.e. very porous to groundwater flow), small scale treatments at the farm scale 

(i.e. hundreds of hectares) will not have a significant impact. 

Recharge reduction needs to be carried out on a very large scale (i.e. thousands rather than hundreds of 

hectares. Individually, farmers undertaking recharge reduction management on a single paddock will not 

make a difference, but collectively, many farmers doing the same thing can make a difference. 

Saltland agronomy was considered to be the most cost effective solution.  Living with salt is being revisited 

as the best option in dealing with the long term impacts of climate change.  A surface drainage network is 

not considered to be a viable option in the undulating dune topography occurring in this area because of the 

excavation difficulties associated with sandy terrain, the very low hydraulic gradients which would result in 

very small flows in any drain that was constructed. 

 

5.3 Watertable Trends Analysis 

Watertable monitoring wells (also called boreholes, observation wells or piezometers) completed in the 

unconfined limestone aquifer in the Coomandook and Meningie East areas were selected for trend analysis. 

Analysis of watertable data combined with rainfall trend data helps to determine the major driver of 

groundwater responses and hence the causes of expanding dryland salinity. 

Of some concern is the number of sites that have been removed from the monitoring network in recent 

years. This has contributed to wells becoming lost or destroyed due to the vulnerability of PVC riser tubes 

not being adequately protected, or new landholders being aware of their significance.  Also of concern is the 

reduction of funding and resources to monitor dryland salinity and the unconfined aquifer. 

For each region, key strategic sites should be identified for consistent long term monitoring.  Key watertable 
monitoring wells need to be adequately identified, labelled and protected from damage by stock, farming 
operations etc. 
  


