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Resource Condition
Summary

Groundwater level trends in the McLaren Vale PWA 2004 
to 2007 
Introduction  
This document contains a summary of the latest trends in groundwater levels and 
rates of extraction across the McLaren Vale Prescribed Wells Area (PWA).  It focuses 
on trends between January 2004 and December 2007. 

Background 
 
Groundwater level trends across the McLaren Vale PWA 
have been determined from available groundwater level 
monitoring and metering data provided by the Department of 
Water Land and Biodiversity Conservation (DWLBC). 
 
Water use data has been provided for the full water-use 
years of 2004/05, 2005/06 and 2006/07. Typically, 
groundwater level records have been collected at regular 
intervals from 136 monitoring wells. Currently groundwater 
levels are measured monthly. 
 
Rainfall and groundwater extraction 
 
When looking at trends in groundwater levels for resource 
management purposes, it is important to also consider 
changes to patterns of rainfall and changes to the rate of 
groundwater extraction. Rainfall can have a direct impact on 
groundwater levels by influencing irrigation scheduling and 
influencing the rate of recharge to shallow aquifers 
 
In general the past 20 years (1986 through 2006) have seen 
a period of below average rainfall across the coastal and 
central part of the McLaren Vale PWA.  From 2000 to 2005 
there was a subtle shift in the rainfall patterns resulting in 
higher than average rainfall during the spring months.  
 

The wetter spring conditions resulted in a delay to the start  
of the irrigation season and a shift in the period at which 
groundwater levels attain their maximum recovery following 
the previous season’s groundwater extraction. 
 
Metered groundwater extraction has progressively declined 
over several years to reach the lowest recorded rate of 2,900 
ML/year during the 2005/06 irrigation season (Figure 1). 
 
The spring of 2006/07 received below average rainfall and 
the drier conditions saw a corresponding increase in the 
amount of groundwater used as irrigation commenced 
earlier than in recent years. Drier conditions in 2006/07 
resulted in an increase in groundwater use to 4,800 ML/yr. 
Groundwater is used across the McLaren Vale PWA largely 
for the irrigation of vines as well as almonds and olives. 
 
Of the total groundwater demand, less than 1% is taken  
from the Quaternary aquifer, 56% from the Port Willunga 
Formation aquifer, 16% is taken from the Maslin Sands 
aquifer, 1% is taken from the Blanche Point Formation, 18% 
is taken from the Fractured Rock aquifer with the balance 
(9%) derived from wells with uncertain information regarding 
the aquifer from which they draw water (Figure 2).  
 
The proportion of groundwater taken from each aquifer 
system has remained approximately the same across the 
monitoring period. 
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Figure 1. Metered groundwater use with annual and average rainfall. Note: ML stands for 
megalitres (equals one million litres) 

Figure 2. Percentage of groundwater use by aquifer. 
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Groundwater level trends 
 
Background to data analysis 
When looking at the patterns and magnitude of change in 
groundwater levels it is important to consider the changing 
pattern of groundwater extraction across the McLaren Vale 
PWA. These patterns are illustrated in the ‘Change in 
pattern of groundwater use maps’ for the various aquifers.  
These maps were created in two steps: 
 
Step 1 – The difference in total use from each licensed 
irrigation well between irrigation seasons 2004/05 and 
2006/07 was calculated; and 
 
Step 2 – This information was displayed on a map to 
represent the change in extraction within a 1 km radius 
around each well. The results show the shift in groundwater 
extraction across the McLaren Vale PWA over the past 
three years. 
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• The large red, pink and orange dots (<-40 to-10 ML) 

represent a decrease in use; 
 
• The smaller blue and black dots (11 to >60 ML)   
 represent an increase in use; and 
 
• The middle-sized green and blue dots 
 (-9 to 10 ML) represent little to no change in use. 
 The trends in groundwater level have been   
 determined by comparing the difference in the   
 annual minimum in 2004 and 2007 (measured   
 following the irrigation season) and comparing   
 the difference in the annual maximum (recovered)  
 recorded groundwater levels over the same   
 period. 

Port Willunga Formation Aquifer 
Patterns of groundwater extraction from the Port Willunga 
Formation aquifer   
 
• Within licenced allocations there has been an increase 

in the volume of groundwater extracted from the Port 
Willunga Formation aquifer between 2004/05 (2.18 GL) 
and 2006/07 (2.67 GL) (Figure 1).  

 
• Increases in extraction occurred throughout the region 

with the greatest increases occurring in the region 
between McLaren Vale and Willunga (marked as a 
triangle in Figure 3). 

 
• Decreases in extraction from the Port Willunga 

Formation aquifer occur across the region with 
significant decreases in the area south of McLaren Flat. 

 

 
Figure 3 Change in the pattern of groundwater use from the  
Port Willunga Formation aquifer between 2004/05 and 2006/07 
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Groundwater level trends in the Port Willunga Formation 
aquifer  
 
• Groundwater levels measured after the 2006/07 

irrigation season were a half to one metre lower than 
levels measured after the 2003/04 irrigation season in  
the triangle between McLaren Vale and Willunga (Figure 
4). This area coincides with the pattern of increased 
groundwater extraction highlighted in Figure 3. 
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• The widespread moderate decline in post irrigation 

season groundwater levels is likely a response to the 
increase in extraction in 2006/07. 

• By the end of the 2007 recovery period the 
groundwater levels were generally 0.5 metres below the 
recovered groundwater levels in 2004 (Figure 5). 
Greater declines (up to 0.9 m) occurred in the triangle 
between McLaren Vale and Willunga. 

Figure 5. Difference in the recovered groundwater levels 
measured in the Port Willunga Formation aquifer before the 
irrigation seasons in 2004/05 and 2007/08. 

Figure 4. Difference in the groundwater levels measured in the 
Port Willunga Formation aquifer following the irrigation seasons in 
2003/04 and 2006/07. 
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Maslin Sands  
Patterns of groundwater extraction from the Maslin Sands 
aquifer 

 
• Within the licenced allocations there has been an 

increase in the volume of groundwater extracted from 
the Maslin Sands aquifer between the 2004/05 (0.55 
GL) and 2006/07 (0.79 GL) irrigation seasons.  

 
• Increases in groundwater extraction have occurred in a 

zone located between McLaren Vale and Willunga with 
an increase in extraction in some wells of 40 to 60 ML 
since 2004/05 (Figure 6).  This zone coincides with the 
zone of increased extraction also observed in the Port 
Willunga Formation (Figure 3). 
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• Groundwater extraction also increased in wells clustered 
together southeast of Blewitt Springs with increases in 
groundwater extraction of 40 to 60 ML in some wells 
over the last 3 years. 

Groundwater level trends in the Maslin Sands aquifer 
 
• Groundwater levels measured within the Maslin Sands 

aquifer following the 2006/07 irrigation season have 
generally remained within ±1 metre of the levels 
measured following the 2003/04 irrigation season 
(Figure 7). 

 
• There is little data available to determine trends in the 

area between McLaren Vale and Willunga. 
 
• However north of McLaren Flat several wells display an 

increase in groundwater level of more than 2 metres 
over the same period. 

 

Figure 7. Difference in the groundwater levels measured in the 
Maslin Sands aquifer following the irrigation seasons in 2003/04 
and 2006/07. 

 
 

Figure 6. Change in the pattern of groundwater use from the 
Maslin Sands aquifer between 2004/05 and 2006/07. 
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Recovered groundwater levels measured in 2007 were 
generally within ±0.5 metres of the recovered groundwater 
levels in 2004 (Figure 8). 
 
• However north of McLaren Flat recovered groundwater 

levels in 2007 were between 0.5 and 1 metres lower 
than in 2004 (Figure 8). 

Fractured Rock 
Patterns of groundwater extraction from the Fractured Rock 
aquifer 
 
• Within the licenced allocations there have been 

significant decreases in use of between 20 to 29 ML in 
several wells near Willunga between the 2004/05 and 
2006/07 seasons (Figure 9). 

 
• There are three areas of increased groundwater 

extraction; one located northwest of Sellicks Hill, a 
second located west and north of McLaren Vale and a 
third located east of McLaren Flat. Increases in the 
order of 20 to 40 ML have occurred in these areas. 

Figure 9. Change in the pattern of groundwater use from the 
Fractured Rock aquifer between 2004/05 and 2006/07. 
 

Figure 8. Difference in the recovered groundwater levels measured 
prior to the irrigation season in the Maslin Sands aquifers in 
2004/05 and 2007/08. 
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Groundwater level trends in the Fractured Rock aquifer 
 
• Groundwater levels measured within the Fractured Rock 

aquifer following the 2006/07 season, when rates of 
extraction had increased, were generally 1 to 2 metres 
lower than levels measured following the 2003/04 
season; e.g. west of Kangarilla and east of McLaren Flat 
(Figure 10). 
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• The falls in groundwater levels in the Kangarilla-Blewitt 

Springs region do not appear to be associated with 
increases in extraction. It is probable that the declines in 
water level are a result of below average rainfall across 
the observation period causing a reduction in recharge. 

 
 

 
 
Figure 10. Difference in the groundwater levels measured in the 
Fractured Rock aquifer following the irrigation seasons in 2003/04 and 
2006/07. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Recovered groundwater levels measured in 2007 are 
largely within ±0.5 metres of the 2004 levels, with the 
exception of larger declines in the northeast of the PWA 
and along the Willunga scarp where levels fell by more 
than a metre (Figure 11). 

 
 

Figure 11. Difference in the recovered groundwater levels in the 
Fractured Rock aquifer measured prior to the irrigation seasons 
in 2004/05 and 2007/08. 
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Key Findings  
 

  
 • Overall groundwater extraction has fallen consistently 

up until the end of the 2005/06 irrigation season. 
However, drier conditions during 2006/07 resulted in an 
increase of groundwater extraction to about 72% of the 
estimated sustainable yield. The greatest increases 
occurred within the Port Willunga Formation and Maslin 
Sands aquifers. 

 
 
 
 
 
 
 
 
  
 • Several areas appear to have been impacted by 

changes in the pattern of groundwater extraction.  There 
are many areas across the McLaren Vale PWA aquifer 
system where groundwater levels have fallen (mostly by 
0.5 to 1 metre) over the previous 3 years in response to 
the higher rate of extraction in the 2006/07 season. 

 
 
 
 
 
 
 
  
 Conclusions  
  
 • The observed groundwater level trends at the PWA 

scale are not considered, at this stage, to be alarming. 
Some (more significant) falls at the local scale may 
warrant further investigation. 

 
 
 
 
 

  
 • The observed decline in groundwater levels over the 

past 3-years indicate that (under current policy) 
transfers may not be approved in a number of areas 
and in particular the area of the Port Willunga Formation 
aquifer between McLaren Vale and Willunga. 

 
 
 
 
 
 

  
• While the observed decline in groundwater levels 

suggests that an increase in the rate of extraction to 
6,600 ML/yr (the estimated sustainable yield) will result 
in further declines, it is considered that an additional 2 to 
3 years of monitoring is needed to determine whether 
this downward trend is significant. 
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