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10.  Coorong Dryland Salinity Mythbusting  

Steve Barnett– Principal Hydrogeologist  
Department for Environment and Water 
 

These questions have often been raised at meetings and field days and require a scientific explanation. 

- Is the unconfined aquifer pressurised? 

- Why isn’t there an immediate response to high rainfall events? 

- Why do the best crops occur in the year before ground goes saline? 

- What is the effect of raised Lower Lake levels on the watertable and dryland salinity 

- Impact of gypsum mining in the Cooke Plains area? 

- Why does dryland salinity get worse in a dry year? 

- Are there ‘underground rivers’ pushing down from the Mallee groundwater system? 

 

10.1 Is the unconfined aquifer pressurised? 

The shallow aquifer is not pressurised as it is an unconfined groundwater system.  Water moves through 

the aquifer under gravity at slow speeds (i.e. 5 - 10 metres per year).  The water level at any point is 

responding to processes occurring locally (i.e. recharge that occurs on a nearby sandhill in the order of less 

than 1km in distance).  Therefore processes occurring 10km away from a saline patch is not relevant. 

Direct rainfall is the issue, for example, a 20 mm recharge event will produce a 100 mm rise in the 

watertable due to the porosity of the aquifer. 

An unconfined aquifer is not a pressure system. 

 

10.2 Why isn’t there an immediate response to high rainfall events? 

This question arose from the observation by some farmers that they are seeing higher watertable levels in 

their dams and pits in what has been a very dry year.  For example, with less than 10mm of rain being 

received, water level rises of up to 1m were being observed. 

There is a time lag for rainfall to infiltrate down through the soil to the watertable and then for the 

watertable to rise.  The deeper the watertable, the longer it takes to respond.  This is shown in 

hydrographs comparing rainfall with depth to watertable response.  Watertables that are near the surface 

(e.g. 0 to 2m) show almost instantaneous response to rainfall events (an example includes site RBY 4 with 

very spiky responses to significant rainfall events).  Hydrographs of deeper watertables (e.g. 5 to 10m) 

show lag times of months or even years to respond to large rainfall events (an example is site FID 2 where 

the 2010/11 rainfall event produced a large response in 2015/16).  It is useful to obtain the landuse history 

at each site to further help interpret depth to water trends.  Furthermore, it takes time for evaporation to 

remove the water and concentrate the salt.  The salt is often concentrated in dryer years (see below). 

 

10.3 Why do the best crops occur in the year before the ground goes saline? 

A better crop is usually the result of a wet year.  A wet year means higher recharge and consequently 

greater watertable rise.  As the watertable rises, the crop may benefit from a freshwater lens on top of the 

rising groundwater creating ‘sub-surface irrigation’ in the root zone, in the first year or two after the water 

table has risen. Once this freshwater lens has depleted, salinisation can then occur in the following year. 
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10.4 Impact of lake levels on watertables and dryland salinity 

The schematic diagram Figure 20 below is a cross-section through Lake Albert and Alexandrina to the left, 

samphire swamps (such as Pink Lake) in the centre and the Coomandook area to the right of the cross-

section (which is across a distance of approximately 40km).  The water in the Lakes is held at 0.75m AHD 

since the barrages were constructed in the 1940s.  The Lakes are surrounded by low-lying samphire 

swamps. The watertable in the swamps is at minus 1.0m AHD (i.e. below sea and lake level).    

The watertable in the Coomandook area is at a higher elevation (2.0m AHD) than the lake level and 

samphire swamps. The groundwater moves slowly westwards under gravity (downhill) to discharge in low-

lying areas such as Pink Lake.  The low-lying saline swampy areas around the Lakes also intercept any 

groundwater leaving the Lake and behave as ‘natural salt interception schemes’.  As the shallow 

groundwater is not pressurised (see previous question), it cannot move uphill against gravity to the higher 

areas around Coomandook.  It is therefore concluded that the Lake levels do not affect groundwater levels 

inland. 

Figure 20:  Coorong District cross section 

 

10.5 Impact of Gypsum mining around Cooke Plains 

The Cooke Plains embayment contains estuarine, lagoonal and lacustrine clays, sands and carbonates.  In 

areas of groundwater discharge, evaporite gypsum beds occur and these have been mined for gypsum.  

The mining excavations in the Cooke Plains area have exposed the watertable in some of the deeper 

excavated pits.  The effect of gypsum mining is considered to have minimal effect on surrounding saline 

areas. 

 

Coomandook 

Lower Lakes 

10.6 Why does dryland salinity get worse in a dry year? 

Salinity may get worse in a dry year as there is less rainfall to flush salts 

down the profile.  With less rain to flush salt out of the profile and higher 

evaporation rates, there is more time for evaporation to concentrate the 

salts, even if the watertable does not rise.  This has been observed in the 

drier years of 2017 / 2018.  Although the watertable is dropping in 2019, 

the recent saline areas will not disappear quickly as a good salt flushing 

event (wetter winter) will be required. 

Figure 21: Salt concentrated on the soil surface at Cooke Plains   
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10.7 Are there ‘Underground Rivers’ pushing down from the Mallee 

 groundwater system? 

There is no influence from the Mallee since groundwater movement is from east to west as shown in the 

watertable contour map.  The map indicates contours of the height of the watertable with the arrow 

showing the direction of groundwater flow.  The Murray Group Limestone (MGL) forms an unconfined 

aquifer and originates from the Dundas Tablelands in SW Victoria.  The MGL aquifer discharges into the 

River Murray or in low-lying swamps around the Lakes.  The aquifer is 140m thick in the central Mallee, but 

gets thinner (40m) toward Tailem Bend due to shallow granite basement in this area. 

 

Figure 22:  Map showing the direction of groundwater flow  
in the unconfined MGL aquifer.  The flow originates in SW  
Victoria and flows toward the Murray River.  The Cooke  
Plains / Coomandook area is highlighted as the red square. 
 

 

10.8    Where does the confined aquifer finally express it self 

COMMENT FROM STEVE BARNETT: The confined aquifer discharges by diffuse upward leakage into the 
unconfined aquifer which occurs at very slow rates through the clay confining layer. This has been 
happening for thousands of years. If this process was contributing to dryland salinity, the area would have 
been permanently salinised thousands of years ago. 
  

 

10.9    Has the pressure in the confined aquifer changed? 

COMMENT FROM STEVE BARNETT: There has been minor changes in pressure that mirror the watertable 
fluctuations because of hydrostatic loading ie watertable rises cause a rise in confined aquifer pressure and 
vice versa. Hence the difference between the two levels does not change significantly, and hence the 
upward leakage does not change significantly. 
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10.10    Is the unconfined aquifer moving quicker than we think it is? 

COMMENT FROM STEVE BARNETT: Current estimates of groundwater flow are based on water level 
measurements and parameters obtained from aquifer tests. There is no better way of calculating this. 
 
 

10.11    If the water comes up, what is the equivalent amount of rain? 

COMMENT FROM STEVE BARNETT: That depends on the porosity of the soil which is highly variable, the 
intensity of the rainfall, the permeability of the soil which controls recharge, usage by vegetation etc . 
  

 

10.12     How much evaporation do you need to equate with rainfall and inputs 
coming in. What size evaporation pond would this require? 

COMMENT FROM STEVE BARNETT: Because the recharge and discharge components are always changing 
over time, a balance will not be achieved, which is why watertables rise and fall. CSIRO has a look at 
evaporation basins at Cooke Plains and they didn’t work. You would need an area covering the whole 
district. 
  

 

10.13     Why are the areas around Ashville not experiencing the same challenges 
in terms of increases in salinity? 

COMMENT FROM STEVE BARNETT: The topography around Ashville is quite undulating and a watertable 
rise affects less area in sloping terrain than the broad flat plains around Coomandook. 
  

 

10.14    Additional dryland salinity maps 
A greater area needs to be covered by the maps. The map needs to cover at its outer reaches; Naranga 
Road, Yumali Road, edge of Lake Albert, Riddells Road, the range between Coonalpyn and Meningie. 

 

Additional maps could be produced showing salinity risk based on land elevation by showing expected 
expansion of dryland salinity by 1 meter and 2 meters.  
 
COMMENT FROM STEVE BARNETT; The map covered the areas where dryland salinity was expanding in the 
Coomandook and Meningie East areas based on the Digital Elevation Model. It was not meant to cover 
areas of mostly permanently salinity that are not changing much. There is not enough water level data to 
produce additional risk maps for 1m and 2m and this mapping would not contribute greatly to managing 
the issue. 
 

 

10.15     Additions to the piezometer network 

Additions to the piezometer network would be beneficial in this area as there are currently very few. There 
needs to be a commitment to regular monitoring of levels and salinity levels.  
 
COMMENT FROM STEVE BARNETT; Although this would be seen as doing ‘something’, it similarly would not 
contribute greatly to managing the issue and would diverting attention from the difficult job of mitigating 
the problem. We are already know what the watertable is doing through the existing network. 
 
  


