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Aquifer 

A layer of soil or rock with 
relatively higher porosity 
and permeability than 
surrounding layers.  This 
enables usable quantities 
of water to be extracted 
from it. 

Watertable 

Water table is the upper 
surface of groundwater in 
the aquifers. 
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History 

The WID (Figure 1) commenced as a settlement in 
1900’s, firstly under the Closer Settlement 
Scheme, then as Solider Settlement after World 
War 1. Dairying was very much a part of the 
irrigation area and remained up until the early 
1970’s where milk was supplied to a local milk 
factory.  The WID also supported a large area of 
market gardens and these were largely developed 
following the subdivision of land into smaller lots.  
Market gardens have now become the dominant 
production crop in the area (Figure 2). Since the 
advent of sprinkler irrigation, cropping intensity has 
increased three fold but water use has remained 
relatively static. 

FIGURE 1. LOCATION OF WERRIBEE IRRIGATION DISTRICT 

 

Vegetable Crops and Markets 

The three main crop types grown in the district are 
broccoli, cauliflower and lettuce. Broccoli has 
become the dominant crop grown all year round 
and cauliflower is generally grown throughout the 
winter and spring months. Lettuce is typically 
grown from September to May. Other crop types 
such as artichokes and onions are grown to a 
lesser degree, with celery also emerging as a new 
crop that can be grown successfully and of a high 
quality. 

FIGURE 2. MAIN LAND USES, WID 

 

FIGURE 3. MAIN CROP TYPES 

 

Shallow Groundwater Resource – Werribee 
Delta Aquifer 

The groundwater system used in Werribee South is 
known as the Werribee delta aquifer. It is an 
unconfined aquifer formed in previous Werribee 
River courses and floodplain. It extends under most 
of the Werribee South irrigation area, the Werribee 
River and the Western Treatment Plant. The top of 
the aquifer is generally only 6 to 10 metres below 
ground and the bottom of the aquifer is up to 30 
metres below ground.  Salinity varies from 800 and 
3,000 EC, depending on location and the time of 
year (Figure 4).  Salinity increases to the east from 
the river, increasing with depth and is generally is 
higher in summer than winter.  Bore yields 
generally range between 2 litres/second (0.2 ML/d) 
and 10 litres/second (0.9 ML/d), with anecdotal 
reports as high as 4ML/d. 

FIGURE 4. GROUNDWATER QUALITY 
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Salinity 

A measure of Total 
dissolved solids (TDS) or 
Electrical Conductivity 
(EC) in water. The higher 
the salt level, the higher 
the TDS or EC. 
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Groundwater primarily supplements river and 
recycled water, particularly when the surface 
water allocation is low.  Groundwater use in the 
Werribee area is predominantly for irrigation. 
There are a small number of bores that access 
the resource for chicken shed fogging, stock 
watering and domestic uses.  The low yields and 
high salinity mean that groundwater is not always 
suitable for direct irrigation.  It is common practice 
to pump groundwater to dams where it is mixed 
with surface water prior to irrigation. 

There are 202 groundwater licences issued to 
extract a maximum volume of approximately 
5,100ML/year.  All licensed bores have been 
metered since 2003-4. Prior to 1997, average 
groundwater usage is estimated to be 
approximately 2,000 ML/year. 

Management of Groundwater 

SRW is responsible for groundwater licensing 
and compliance in the Werribee delta aquifer, 
and protecting the water resource. The name of 
the management area for the Werribee delta 
aquifer is the Deutgam Water Supply Protection 
Area.  

The aquifer is linked to both Port Phillip Bay and 
the tidal extent of the Werribee River.  When 
groundwater levels fall, a saline wedge can intrude 
into the aquifer (Figure 5).  A saline edge is formed 
by the lowering of water levels on shore, resulting 
in salt water from the bay or the Werribee River 
estuary to flow into the bores.  Experience 
elsewhere shows that saline intrusion can lead to 
devastating and permanent effects on the use of 
the groundwater resource.  For the Werribee delta, 
protection of the aquifer from saline intrusion 
requires keeping aquifer levels above minimum 
target levels along the coast and the river. 

Calibration of a groundwater model of the aquifer 
over the period 1983 to 2004 indicates that the 
supply of water to the aquifer, known as recharge, 
is primarily via seepage from channel water and, 
to a lesser extent, rainfall, irrigation and potentially 
river water flow. The groundwater levels in the 
Werribee delta recover over the summer period, 
and decline over the winter period, which is 
opposite to most unconfined aquifers. 

Between 1997 and 2010, prevailing drought 
conditions resulted in significant reduction in 
rainfall recharge.  The very low surface water 
allocation in 2003/04 season resulted in increased 
groundwater demand – modelled at 6,500ML/year.  
The combined impact of reduced recharge and 
increased demand resulted in a dramatic drop in 
the aquifer to critically low levels with the potential 
to induce a saline wedge.  

FIGURE 5.  DEVELOPMENT OF A “SALINE WEDGE” 

 

FIGURE 6.  RELATIONSHIPS BETWEEN GROUNDWATER 
LEVELS (BLUE) AND SALINITY (RED). 

 

The Werribee delta aquifer groundwater level 
drawdown and salinity graph shows that during the 
early 1990s seasonal drawdown was less than 
0.5m with recovery during the summer.  Since 
1996, recovery has shifted to winter and the 
seasonal fall has increased up to 2m, which 
indicates that irrigators are more reliant on 
groundwater due to the lack of supply from the 
Werribee River.  The salinity monitoring which 
commenced in 2002 shows that the summer fall in 
groundwater levels coincides with a spike in salinity 
from 2,500 EC to over 9,000 EC (Figure 6). The 
source of the salinity in the Werribee delta could be 
more saline adjacent aquifers or seawater 
intrusion. 

From June 2004 until June 2011, restrictions have 
been introduced several times in response to 
groundwater level decline and salinity trends. This 
included total groundwater extraction bans, as 
groundwater levels remained at low levels and 
salinity is increasing in some coastal and river 
bores.  Total bans on groundwater have significant 
impacts on industry, however, the long term 
sustainability of the resource warranted this action.  

Since 2010, two wet years have resulted in rapid 
recovery of groundwater levels and the resultant 
lifting of restrictions on groundwater use (see 
Figure A1 – Attachments). 

Groundwater level 

Groundwater salinity 
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Securing a Reliable Supply – Waste Water 
Reuse 

Following several years of extreme drought 
conditions, treated recycled water from 
Melbourne’s Western Treatment Plant was made 
available to WID irrigators in December 2004. The 
recycling scheme was initially designed to supply 
up to 55 ML/d but Melbourne Water has been able 
to supply up to 65ML/d recycled water to the WID 
to supplement water from other surface and 
groundwater sources. 

There are still significant issues to be resolved 
concerning the quality of the water, with treated 
wastewater having a higher salinity than surface 
water.  Although the wastewater can be further 
treated to reduce the salinity, it makes the cost of 
supply prohibitive.  However, the opportunity is 
there to integrate use of water from all three 
sources – surface water, groundwater and treated 
wastewater – to maintain a secure supply even 
under extended dry conditions. 

FIGURE 7.  INTEGRATED WATER SUPPLY FOR RELIABLE 
SUPPLY AND SUSTAINABLE AGRICULTURE 

 

 

 

 

 

 

 

Sources of information used for this Case 
Study 

The primary source of information was the 
Southern Rural Water, 2009.  Western Irrigation 
Futures Atlas. 

More recent updates on data were provided by 
Southern Rural Water Staff 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  This information sheet is wholly or in 
part from existing information.  For more 
details, readers are referred to the source 
information sites. 
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FIGURE A1.  RECOVERY OF GROUNDWATER LEVELS IN RESPONSE TO WET YEARS 

 

 


