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5.1 Introduction
This chapter examines water resources in the  
South East Coast (Victoria) region in 2009–10 and  
over recent decades. Seasonal variability and trends in 
modelled water flows, stores and levels are considered 
at the regional level and also in more detail at sites for 
selected rivers, wetlands and aquifers. Information on 
water use is also provided for selected urban centres 
and irrigation areas. The chapter begins with an 
overview of key data and information on water flows, 
stores and use in the region in recent times followed  
by a brief description of the region. 

Surface water quality, which is important in any water 
resources assessment, is not addressed. At the time  
of writing, suitable quality controlled and assured 
surface water quality data from the Australian Water 
Resources Information System (Bureau of Meteorology 
2011a) were not available. Groundwater and water  
use are only partially addressed for the same reason. 
In future reports, these aspects will be dealt with 
more thoroughly as suitable data become  
operationally available.

5. South East Coast (Vic)
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1. See Section 1.4.3 of Chapter 1–Introduction for the definition of this term.

5.2 Key data and information
Figure 5-1 presents the 2009–10 annual landscape 
water flows and the change in accessible surface  
water storage in the South East Coast (Victoria) region. 
Rainfall for the year was in the top end of the average 
range and evapotranspiration was in the lower part of 
the average range (see Table 5-1). However, the annual 
landscape water yield1 total was below average as a 
result of the substantial increase in soil moisture. There 
was a rise in surface water storage volumes which can 
be attributed to the fact that most of the storages are 
located in the northern headwaters, part of which 
experienced average landscape water yield totals.

Table 5-1 gives an overview of the key findings 
extracted from the detailed assessments performed 
in this chapter.

Figure 5-1. Overview of annual landscape water flow totals (mm) in 2009–10 compared to the long-term average 
(July 1911 to June 2010) and accessible surface water storage volumes (GL) for the 1st July 2009 and 30th June 2010 
for the South East Coast (Victoria) region
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Table 5 1. Key information on water flows, stores and use in the South East Coast (Victoria) region2

Landscape water balance

During 2009–10 During the past 30 years

Region  
average

Difference from 
long-term mean

Rank  
(out of 99)*

Highest value 
(year)

Lowest value 
(year)

773 m +5% 69 855 mm 
(1992–93)

571 mm 
(2002–03)

603 mm -1% 33 635 mm 
(1988–89)

535 mm 
(1982–83)

59 mm -4 % 11 195 mm 
(1992–93)

41 mm 
(2008–09)

Surface water storage (comprising approximately 91% of the region’s total surface water storage)

Total 
accessible 
capacity

July 2009 June 2010

% 
Change

Accessible 
volume

% of accessible 
capacity

Accessible 
volume

% of accessible 
capacity

6,940  GL 891 GL 12.8% 1,288 GL 18.6% +5.8%

Measured streamflow in 2009–10

Western  
rivers

Inner western 
rivers

Eastern inland 
rivers

Eastern coastal 
rivers

Predominantly 
average

Below to very much 
below average

Predominantly 
average

Below to very much 
below average

Wetlands inflow patterns in 2009–10

Western district lakes Gippsland lakes Reedy Creek – Connewarre 
wetland complex

Average to below average Above average in late 
summer, else predominantly 

below average

Average to below average

Urban water use (Melbourne)

Water supplied 2009–10 Trend in recent years Restrictions

349 GL Slight decrease Eased from level 3a to level 3

Annual irrigation water use in 2009–10 for the natural resource management regions

Southeast West 
Gippsland

Glenelg 
Hopkins

Port Phillip and 
Westernport

Corangamite East 
Gippsland

345 GL 282 GL 72 GL 79 GL 13 GL 16 GL

Soil moisture for dryland agriculture

Summer 2009–10 (November–April) Winter 2010 (May–October)

Average to very much below average 
in the east, below average to very much 

above average in the west 

Average to below average in the east, 
average to very much above average 

in the west

*A rank of 1 indicates the lowest annual result on record, 99 the highest on record.

2. See Section 1.4.3 of Chapter 1–Introduction for the definition of these terms.
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5.3 Description of region
The South East Coast (Victoria) region is a long  
east-west strip in southern Victoria, bordered in the 
south by the Victorian and South Australian coastlines. 
It is set between the Great Dividing Range in the north, 
the eastern boundaries of the East Gippsland and 
Snowy River basins in the east and Mount Gambier  
and the Millicent coast of South Australia in the west.

The climate of the region is affected by a seasonal 
movement of the major atmospheric systems in Australia, 
which brings warm temperate conditions. This merges 
with a moderate Mediterranean climate in the south. 

The region covers approximately 134,600 km² of land 
area, with river basins varying in size from 1,400 km²  
to 12,000 km². The region’s landscape varies from 
mountainous and extensively covered by forests in 
East Gippsland to undulating with numerous volcanic 
cones in the Hopkins River basin and flat with alluvial 
deposits in the Werribee River basin.

There are numerous rivers and tributaries in the  
region, of which the Thomson, Macalister and Snowy 
rivers constitute the major streams. Others include the 
Glenelg, Bunyip, Latrobe, Hopkins and Maribyrnong 
rivers. Most of the river basins in the region have at  
least one major storage and the total storage capacity 
of the region exceeds 6,900 GL. The Thomson 
Reservoir in the Thomson River basin is the largest 
storage supplying surface water to the region.

The region has a population greater than 4.4 million 
(Australian Bureau of Statistics 2010b). The largest 
population centre is Melbourne in the south. Other 
centres with populations greater than 25,000 include 
Geelong, Ballarat, Melton, Warrnambool and Sunbury. 

Melbourne Water, supplying the city of Melbourne, 
is the largest bulk water supplier in the region. Town 
centres are supplied water from systems operated 
by local government councils, except southwest  
of Melbourne where water is supplied from a more 
complicated supply system operated by a number  
of organisations. Geelong’s drinking water is sourced 
from catchments on the upper Barwon and Moorabool 
rivers. Barwon Water has been in the process of 
diversifying its water supply through the use of 
groundwater in recent years. Central Highlands  
Water and Western Water are the entities responsible 
for water supply to Ballarat and Melton respectively, 
predominantly from surface water sources. Further 
detail about water supply to significant urban areas is 
provided in Section 5.6.

The mix of land use in the South East Coast (Victoria) 
region is illustrated in Figure 5-2. Although national 
parks and state forests occupy large portions, a 
significant amount of the region is cleared for grazing 
sheep and cattle. Hardwood timber production is a 
major industry in some river basins such as the Snowy, 
East Gippsland and Barwon river basins. Dryland 
agriculture, particularly cereal cropping, is a major land 
use in some areas such as the Millicent coast. Irrigated 
agriculture is concentrated around storages in the 
Thomson and Werribee river basins. This includes 
irrigation districts at Lake Glenmaggie, Bacchus Marsh 
and Werribee. Extensive parts of some river basins, 
such as the Yarra, are urbanised with agricultural 
production such as viticulture and market gardening.

The groundwater systems of the South East Coast 
(Victoria) region are relatively varied and complex. 
Hydrogeological features include the Otway Basin, Port 
Phillip and Westernport basins, Gippsland Basin and 
Tarwin Basin, basement outcrops (fractured rock), and 
the karstic limestone area (Murray Group aquifer) in 
southeast South Australia. The basement fractured rock 
typically provides low groundwater yield. The basins can 
provide significant groundwater resources from permeable 
layers of sediments, limestone and fractured basalt.

Figure 5-3 shows the major aquifer groups present  
at the watertable. The region is bounded in the north 
by fractured rock groundwater systems that typically 
provide a low volume groundwater resource. The 
volcanic basalt plans to the west of Melbourne are also 
a significant feature. More potential for groundwater 
extraction is provided by the aquifers associated with 
the Otway Basin, Port Phillip and Westernport basins, 
Gippsland Basin, and Tarwin Basin in South Victoria 
(Southern Rural Water 2009) and the Murray Group 
aquifer in southeast South Australia. These aquifers 
have been grouped in the figure as:

•	 lower	mid-Tertiary	aquifer	(porous	media	
– unconsolidated)

•	 upper	mid-Tertiary	aquifer	(porous	media	
– unconsolidated)

•	 upper	Tertiary	aquifer	(porous	media	–	unconsolidated)

•	 upper	Tertiary/Quaternary	aquifer	(porous	media	
– unconsolidated).

Figure 5-4 shows the classification of watertable 
aquifers as fresh or saline water according to 
groundwater salinity. As shown in Figure 5-4, most 
parts of the region are considered to have fresh water.
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Figure 5-2. Key landscape and hydrological features of the South East Coast (Victoria) region (land use classes based 
on Bureau of Rural Sciences 2006)
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Figure 5-3. Watertable aquifer groups in the South East Coast (Victoria) region (Bureau of Meteorology 2011e)
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Figure 5-4. Watertable salinity classes within the South East Coast (Victoria) region (Bureau of Meteorology 2011e)
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5.4 Recent patterns in landscape water flows
The landscape water flows analyses presented in this 
section were derived from water balance models and 
are estimates of the real world situation. The models 
used and the associated output uncertainties are 
discussed in Chapters 1 and 2, with more details 
presented in the Technical supplement.

Figure 5-5 shows that in the South East Coast 
(Victoria) region, 2009–10 began with relatively wet 
conditions prevailing between July and September 
2009. Monthly rainfall was generally at normal, or 
slightly below normal, levels from October 2009 to 
January 2010. In February 2010, large parts of the 
eastern and central South East Coast (Victoria) region 
were unusually wet and the region received more than 
double the monthly average February rainfall. Higher 
than normal rainfall continued into March 2010 and 
remnants of a monsoonal low that had established  
over northeast Australia drifted southward and 
interacted with an approaching cold front, triggering 
severe thunderstorm activity over Melbourne in  
early March 2010 (Bureau of Meteorology 2011d).

Modelled evapotranspiration for the region shows  
a very distinct seasonal pattern, with peak levels 
occurring during the late spring and summer months 
with evaporative losses consistently higher than rainfall. 
Evapotranspiration at the beginning of the year was 
relatively low as a result of the very dry preceding year, 
which constrained the availability of water. November 
and December 2009 show slightly higher than normal 
values, which returned to generally normal, or slightly 
below normal, for the remainder of the year.

Modelled landscape water yield was very low 
throughout much of the year. July 2009 to January 
2010 experienced very much lower than normal totals. 
Generally normal levels of monthly rainfall, combined 
with very dry antecedent conditions, contributed  
to the reduced totals. Landscape water yield was  
higher than normal during February 2010 in response  
to the extremely high rainfall.

Figure 5-5. Monthly landscape water flows for the South East Coast (Victoria) region in 2009–10 compared with the 
long-term record (July 1911 to June 2010)
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5.4.1 Rainfall

Rainfall for the South East Coast (Victoria) region in 
2009–10 was estimated to be 773 mm, which is five  
per cent above the region’s long-term (July 1911 to  
June 2010) average of 734 mm. Figure 5-6 (a) shows 
that during 2009–10, the highest rainfall occurred in the 
high altitude areas along the north-eastern boundary of 
the region and also across the more exposed southerly 
points to the southeast and southwest of Melbourne. 

Rainfall deciles for 2009–10, shown in Figure 5.6 (b), 
indicate that rainfall was above average across much of 
the west and central-west as well as in the northeast of 
the region. Most of the eastern side of the region largely 
experienced average rainfall conditions with below 
average rainfall in limited areas.

Figure 5-6. Maps of annual rainfall totals in 2009–10 (a) and their decile rankings over the 1911–2010 period (b)  
for the South East Coast (Victoria) region
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Figure 5-7. Time-series of annual rainfall (a) and five-year (backward looking) moving average of November–April 
(summer) and May–October (winter) totals (b) for the South East Coast (Victoria) region

5.4.1 Rainfall (continued)

Figure 5-7 (a) shows annual rainfall for the region  
over the past 30 years (July 1980 to June 2010).  
Over the 30-year period, annual rainfall ranged from 
571 mm (2002–03) to 855 mm (1992–93). The annual 
average for the period was 707 mm. The data show  
that rainfall for 2009–10 was above the 30-year average 
following five consecutive years of below average 
annual rainfall from 2004–05. There were only three 
years of above average rainfall since 1994–95,  
including 2009–10.

An indication of patterns, trends and variability in  
the seasonal rainfall over the 30-year period summer 
(November–April) and winter (May–October) are 
presented using moving averages in Figure 5-7 (b).  
This graph shows seasonal rainfall for the region is 
characterised by wetter winters than summers.  
The sequence of low annual rainfall from 1994–95 is 
reflected in both winter and summer periods, with a 
general decrease in the averages over the second half 
of the 30-year period. This reduction in seasonal rainfall 
is more apparent in the higher winter period rainfall.
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5.4.1 Rainfall (continued)

Figure 5-8 provides a spatial representation of summer 
(November–April) and winter (May–October) rainfall 
trends throughout the region between November  
1980 and October 2010. The linear regression slope 
calculated for each 5 x 5 km grid cell depicts the 
change in seasonal rainfall over the 30 years.

The analysis of summer rainfall indicates a mixed 
pattern of rainfall trends across the region. Slight 
positive trends are observed across the west of  

the region with negative trends of a slightly greater 
magnitude apparent across the eastern side. The 
equivalent analysis of the winter rainfall shows negative 
trends across almost the entire region. The strongest 
reductions are observed to the north of the region along 
much of the boundary with the Murray–Darling Basin. 
The magnitudes of these strongly negative winter  
rainfall trends across the region are high relative to  
the average winter period rainfall over the 30 years.

Figure 5-8. Linear trends in summer (November–April) and winter (May–October) rainfall over 30 years (November 1980 
to October 2010) for the South East Coast (Victoria) region. The statistical significance of these trends is often very low
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5.4.2 Evapotranspiration 

Evapotranspiration for the South East Coast (Victoria) 
region for 2009–10 was estimated to be 603 mm,  
which is one per cent lower than the region’s long-term 
(July 1911 to June 2010) average of 608 mm. The 
distribution of evapotranspiration during 2009–10, 
shown in Figure 5-9 (a), is relatively consistent across 
the region with some relationship to the distribution  
of rainfall (Figure 5-6 [a]) with low evapotranspiration 
generally coinciding with the areas of lower rainfall. 

Evapotranspiration deciles for 2009–10, shown in  
Figure 5-9 (b), indicate a very mixed distribution  
of above and below average evapotranspiration.  
Below average or very much below average levels 
are identified across much of the region and are 
interspersed with areas of very much above  
average evapotranspiration.

Figure 5-9. Maps of modelled annual evapotranspiration totals in 2009–10 (a) and their decile rankings 
over the 1911–2010 period (b) for the South East Coast (Victoria) region
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Figure 5-10. Time-series of modelled annual evapotranspiration (a) and five-year (backward looking) moving averages 
for summer (November–April) and winter (May–October) evapotranspiration (b) for the South East Coast (Victoria) region

5.4.2 Evapotranspiration (continued)

Figure 5-10 (a) shows annual evapotranspiration for the 
region over the past 30 years (July 1980 to June 2010). 
Over the 30-year period, annual evapotranspiration 
ranged from 535 mm (1982–83) to 635 mm (1988–89). 
The annual average for the period was 592 mm. 

An indication of patterns, trends and variability in the 
seasonal evapotranspiration over the 30-year period 
summer (November–April) and winter (May–October) 
are presented using moving averages in Figure 5-10 (b). 
This graph highlights that evapotranspiration in summer 
is consistently much higher than in winter reflecting  
the strongly seasonal nature of evaporation conditions 
across the region. Figure 5-10 (b) suggests a slight 
decrease in summer evapotranspiration, which is  
more apparent towards the end of the 30-year period.
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Figure 5-11. Linear trends in  modelled summer (November–April) and winter (May–October) evapotranspiration over  
30 years (November 1980 to October 2010) for the South East Coast (Victoria) region. The statistical significance 
of these trends is often very low

5.4.2 Evapotranspiration (continued)

Figure 5-11 provides a spatial representation of summer 
(November–April) and winter (May–October) evapo-
transpiration trends throughout the region between 
November 1980 and October 2010. The linear regression 
slope calculated for each 5 x 5 km grid cell depicts the 
change in seasonal evapotranspiration over the 30 years.

The summer period analysis indicates slight reductions 
in evapotranspiration over much of the west of the 
region extending to areas north of Melbourne. The  
east of the region shows slight increases in summer 
evapotranspiration with negative trends observed along 
the southern coast. The winter period analysis does not 
appear to show as clearly defined evapotranspiration 
trends, but indicates that there may be a slight reduction 
in winter evapotranspiration over the 30-year period.
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5.4.3 Landscape water yield

Landscape water yield for the South East Coast 
(Victoria) region for 2009–10 was estimated to be 59 
mm, which is 41 per cent below the region’s long-term 
(July 1911 to June 2010) average of 100 mm. Figure 
5-12 (a) shows that during 2009–10, landscape water 
yield was relatively low across much of the region with 
the highest values occurring in the high rainfall areas 
along the north-eastern boundary of the region. 

Landscape water yield deciles for 2009–10, shown in 
Figure 5-12 (b), indicates landscape water yield was 
very much below average across the majority of the 
region with limited areas of average values.

Figure 5-12. Maps of modelled annual landscape water yield totals in 2009–10 (a) and their decile rankings over the 
1911–2010 period (b) for the South East Coast (Victoria) region
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Figure 5-13. Time-series of modelled annual landscape water yield (a) and five-year (backward looking) moving averages 
for summer (November–April) and winter (May–October) landscape water yield (b) for the South East Coast (Victoria) region

5.4.3 Landscape water yield (continued)

Figure 5-13 (a) shows annual landscape water yield 
for the region over the past 30 years (July 1980 to 
June 2010). Over the 30-year period, annual landscape 
water yield ranged from 41 mm (2008–09) to 195 mm 
(1992–93). The annual average for the period was  
93 mm. The data show that landscape water has  
been consistently below the 30-year average since 
2002–03. The relatively wet period during the 1990s  
is clearly reflected in the annual totals.

An indication of patterns, trends and variability in the 
seasonal landscape water yield over the 30-year period 
summer (November–April) and winter (May–October)  
is presented using moving averages in Figure 5-13 (b). 
Regionally, landscape water yield is consistently higher 
during the winter period, although the magnitude of this 
difference is much reduced towards the end of the 
period. The wet period experienced during the early 
and mid-1990s is clearly reflected in both the seasonal 
averages. Since the mid-1990s there is a clear 
downward trend in modelled landscape water yield, 
particularly during the winter season.
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Figure 5-14. Linear trends in modelled summer (November–April) and winter (May–October) landscape water yield over 
30 years (November 1980 to October 2010) for the South East Coast (Victoria) region. The statistical significance 
of these trends is often very low

5.4.3 Landscape water yield (continued)

Figure 5-14 provides a spatial representation of trends 
in summer (November–April) and winter (May–October) 
landscape water yield throughout the region between 
November 1980 and October 2010. The linear 
regression slope calculated for each 5 x 5 km grid 
cell depicts the change in seasonal water yield over 
the 30 years.

The summer period analysis indicates a slight reduction 
in landscape water yield across much of the east of  
the region. The winter period analysis shows stronger 
downward trends, particularly across the centre of  
the region and along the northeast regional boundary. 
The magnitudes of these strong negative trends over 
the 30-year period, particularly for the winter period, 
are high relative to the respective seasonal averages.
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5.5 Rivers, wetlands and groundwater
The 39 reliable stream gauges with relatively  
long historical records across 16 geographically 
representative river basins were selected for 
examination of regional streamflow in this report  
(see Figure 5-15). Streamflow at these gauges in 
2009–10 was analysed in relation to historical  
patterns of flow. 

Seven of these gauges and two additional gauges  
were also selected for analysis of patterns of wetland 
river inflows for the region (see Figure 5-5).

The groundwater management units within the region 
are presented in Figure 5-16. Most of the units are 
relatively small in area and are located near the coast 
with the exception of some larger units at the western 
and eastern ends of the region.
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Figure 5-15. Stream gauges selected for analysis in the South East Coast (Victoria) region 
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Figure 5-16. Major groundwater management units in the South East Coast (Victoria) region (Bureau of Meteorology 2011e) 
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5.5.1 Streamflow and flood report

Figure 5-17 presents an analysis of river flows over 
2009–10 relative to annual flows for the past 30 years  
at 39 monitoring sites throughout the South East  
Coast (Victoria) region. Gauges are selected according 
to the criteria outlined in the Technical supplement. 
Annual river flows for the 2009–10 are colour-coded 
relative to the decile range relative to the 1980 to 2010  
period at each site.

With regard to total annual discharge for 2009–10, 
Figure 5-17 shows that observations from monitoring 
gauges across the region generally reflected the below 
average to very much below average modelled 
landscape water yield results shown in Figure 5-12 (b). 
The estimated above average landscape water yield 
around the southwest of the region (Otway coast) in 
Figure 5-12 (b) is represented as normal (average) by 
streamflow data for 2009–10 from the monitoring gauge 
in that region. The normal flows recorded in the upper 
Mitchell River and upper Thomson River are not 
reflected in the modelled landscape water yield results. 
Broadly, Figure 5-17 shows:

•	 streamflow	over	2009–10	was	very	much	below	
average in the southeast of the region as well  
as in some rivers in the central headlands west 
of Melbourne

•	 the	larger	rivers	in	the	northeast	of	the	region	 
had average flows, consistent with the average 
landscape water yields of Figure 5-12

•	 predominantly	average	flows	occurred	in	the	 
west of the region, which are not fully reflected 
by the landscape water yield results.

Closer comparison between Figure 5-12 and Figure 
5-17 generally shows a common pattern of below 
average to very much below average decile results, 
which is typical when compared to the rainfall deciles 
of Figure 5-6 (b). Rainfall totals are predominantly above 
average over the region and evapotranspiration totals 
are consistently lower than rainfall totals. The key factor 
is the very dry soil moisture status at the beginning of 
the year, absorbing most of the winter rainfall. During 
summer, evapotranspiration levels were higher than 
rainfall levels, which means that soil moisture levels 
were drawn down again. In the last part of the year 
the average rainfall totals started filling up the soil  
again, not allowing much water to be released as 
landscape water yield or streamflow.

Through flood monitoring partnership arrangements, 
data were available for a number of flood gauges 
allowing reporting on flood occurrence and severity  
at those sites. The 20 gauges selected as indicative 
stations for the South East Coast (Victoria) region are 
situated on rivers along the Victorian coast from the 
Barwon River in the west to Genoa River in the east  
(Table 5-2). The stations were also selected on the basis 
of data quality and coverage for the 2009–10 period.

September 2009 saw above normal rainfall across 
much of Victoria, in spite of the tropical Pacific Ocean 
temperatures remaining warmer than average in all  
of the key El Niño monitoring regions and continuing 
to exceed thresholds considered typical of an El Niño 
event. A very intense cyclonic system moved across 
Victoria on 22–23 September 2009. Some stabilisation 
occurred on the day after but a new front moved 
through Victoria on 25 September, followed by 
development over the Tasman Sea on 26–27 
September. The month concluded with an anticyclone 
once again exerting its stabilising influence across 
Victoria. Rainfall associated with the cyclonic system 
and subsequent cold front led to increased river levels 
in the Yarra and Latrobe rivers with minor flooding 
observed at Yarra Glen and Rosedale.

A low formed on 12 February 2010 and this system 
intensified over the next few days as it moved towards 
the Tasman Sea. The resulting moist and strengthening 
south-easterly flow, which became established over 
Victoria, resulted in record rainfall totals for this time  
of the year at a number of places in Gippsland and  
the north-eastern ranges. Consequently minor flooding 
was observed on the Snowy River at McKillops Bridge 
and Jarrahmond. 

During May 2010, above average rainfall (for the month) 
over the headwaters of the Snowy River catchment led 
to minor flooding once more at McKillops Bridge.
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Figure 5-17 Annual streamflow volumes (ML/day) for selected gauges for 2009–10 and their decile rankings over the 
1980 to 2010 period in the South East Coast (Victoria) region
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Table 5-2. Weekly flood classifications for key flood warning sites within the region (flood classes are derived in 
consultation with emergency services and local agencies; the peak height for the year is also included) 



Australian Water Resources Assessment 2010 South East Coast (Victoria) – 25

5.5.2 Inflows to wetlands

This section considers water flows into important 
wetlands in the South East Coast (Victoria) region. Two 
of the eight internationally recognised Ramsar wetland 
sites in the region (Western District lakes and Gippsland 
lakes) and a nationally important freshwater wetland site 
(the Reedy Creek–Lake Connewarre wetland complex) 
were selected for examination. 

Nine reference gauges were chosen to illustrate 
patterns of river inflows to the selected wetlands. Figure 
5-18 presents a comparison of 2009–10 monthly flows 
with flow deciles over the 30-year period 1980 to 2010 
for each of these gauges.

While river discharge observations at the nine selected 
gauges do not represent the total volume of freshwater 
water inflow to the wetlands under consideration, the 
reference gauge discharges are assumed to be 
representative of the variation of actual freshwater 
inflows to the wetlands.

With this in mind, the following may be observed with 
respect to water supply to these wetlands in 2009–10 
relative to the 30-year record:

•	 For	the	creeks	entering	Western	District	Lake	
(gauges 1 and 2), average to below average inflows 
were recorded in the high flow winter period, and 
below average inflows were recorded over the 
summer period.

•	 For	the	Reedy	Creek–Lake	Connewarre	wetland	
complex, average to below average inflows were also 
recorded on the Barwon River (gauge 3) during the 
high flow winter period, with below average flows 
observed over the summer period. Flows in the 
smaller Moorabool River (gauge 4) were below 
average throughout the year.

•	 For	the	various	rivers	feeding	the	Gippsland	lakes	
(gauges 5 to 9), flows during the high flow winter 
period were average or above average only in 
October 2009 and June 2010. In the summer period, 
inflows were mostly above average in February and 
March, but flows were generally below average in 
most other months at most gauges.

•	 The	overall	outcome	observed	for	2009–10	was	of	
average to below average inflows in the traditionally 
wetter winter period at all three wetlands and below 
average inflows in the traditionally drier summer 
period for the two wetlands west of Melbourne. 
The Gippsland lakes had somewhat higher inflow 
volumes, receiving above average inflows during 
February and March 2010.

Figure 5-19 shows the historic pattern of inflows to the 
three selected wetlands over the 30 years from 1980 to 
2010. A five-year moving window was applied over daily 
streamflow data to produce the 10th, 50th and 90th 
flow percentiles for each of the nine reference gauges.

The 10th, 50th and 90th flow percentiles were selected 
to approximate patterns of low, median and high flows, 
respectively. Low flows are associated with a base level 
environmental inflow needed to ensure a minimum level 
of ecological function during dry periods of the year. 
Median river flows sustain wetland hydrology and 
ecological function throughout most of the year. High 
flows are associated with the lateral movement of water 
into floodplains, and are necessary to sustain a high 
level of wetland function.

Note that any variability in the flow percentiles of Figure 
5-19 can be a result of changing climatic conditions as 
well as human interference. However, the purpose of 
the graphs is not to analyse the cause of the variability.

With respect to the 30-year period, the plots show:

•	 a	strong	correlation	between	the	high,	median	and	
low flow percentiles in all of the more major rivers 
(gauges 2 and 3; 5 to 9) and a weaker correlation 
between low flow and the other flow percentiles in 
the minor rivers (gauges 1 and 4) due to the more 
ephemeral nature of these smaller streams 

•	 a	rise	in	median	and	high	flows	to	a	peak	around	
1992–95 followed by a distinct fall for the Western 
District lakes (gauges 1 and 2) and the Reedy 
Creek–Lake Connewarre wetland complex 
(gauges 3 and 4)

•	 a	similar	pattern	with	respect	to	inflows	to	the	
Gippsland lakes (gauges 5 to 9), though the  
post-1995 decline in high and median flows is 
generally less marked.

These flow percentiles suggest that inflow patterns have 
changed over the past 30 years, which could have had 
consequences for the ecosystem function and health in 
all three wetlands. This impact may have been more 
severe in the Western District lakes and the Reedy 
Creek–Lake Connewarre wetland complex than 
in the Gippsland lakes. 

5.5.3 Groundwater status

Groundwater status for the South East Coast (Victoria) 
region was not able to be addressed in this report. At the 
time of writing, suitable quality controlled and assured 
data from the Australian Water Resources Information 
System (Bureau of Meteorology 2011a) were not available. 
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Figure 5-18. Monthly discharge hydrographs for 2009–10 compared with the period of 1980 to 2010 for reference gauges 
on rivers flowing into selected wetland sites of the South East Coast (Victoria) region
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Figure 5-19. Daily flow percentiles extracted from a five-year moving window at reference gauges on rivers flowing into 
selected wetland sites of the South East Coast (Victoria) region
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5.6 Water for cities and towns
5.6.1 Regional overview

The population of the South East Coast (Victoria) 
region is concentrated in Melbourne (more than  
3 million) with a large proportion of the remaining 
population concentrated in five other major urban 
centres. These urban centres with populations of 
greater than 25,000 people are identified in Table 5-3 
together with the river basin in which they are located 
and their main urban supply storages. 

Major surface water supply sources in the region are 
shown in Figure 5-20 with river catchments in the 
Melbourne area highlighted. This includes the 
catchments of the Yarra, Werribee, Maribyrnong and 
Bunyip rivers. The major water storage for Melbourne, 
the Thomson Reservoir, is situated on the Thomson 
River east of Melbourne. 

Major storages in the region include the Thomson, 
Upper Yarra, Maroondah, Silvan, O’Shannassy, Yan 
Yean and Sugarloaf, Cardinia and Tarago reservoirs. 
These storages provide urban water supply to the 
Melbourne area. Other water supply storages near 

Melbourne include Pykes Creek, Merrimu and 
Rosslynne reservoirs, which supply irrigation and urban 
water to the west of Melbourne (Department of Primary 
Industries 2011b). 

Surface water is the major source of water for urban 
use in region. Most of this water comes from mountain 
ash forest areas in the Yarra Ranges east of Melbourne. 
More than 15,700 km2 of these native forests are 
protected for the primary purpose of harvesting water 
(Department of Primary Industries 2011a). By 30 June 
2012, the commissioning of a first desalination plant in 
Melbourne will provide up to an additional 150 GL of 
desalinated water to its water resources.

In the western part of the region (western Victoria  
and southeast of South Australia), most of the towns 
are more reliant on groundwater, including the cities of  
Mount Gambier and Portland.

The following sections focus on the Melbourne water 
supply area. Variation in water storage during the period 
1985 to 2010 is illustrated in Figure 5-21 for three of the 
major water storages in the region.

Table 5-3. Cities and their water supply sources in the South East Coast (Victoria) region

City Population* River basin Major supply sources 

Melbourne 3,900,000 Yarra, Werribee, 
Maribyrnong and Bunyip

Thomson, Upper Yarra, Cardinia 

Geelong 175,000 Barwon Wurdee Boluc

Ballarat 94,000 Moorabool Coliban storages, Lake Eppalock

Melton 46,000 Werribee Melton Reservoir

Sunbury 35,000 Mulgrave–Russell Western Water supply water after receiving  
from Melbourne Water

Warrnambool 33,000 Hopkins Via pipeline from the Gellibrand River and various 
diversion weirs on creeks in the Great Otway  
National Park

Mount Gambier 25,200 Blue Lake

* Australian Bureau of Statistics (2010b)
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Figure 5-20. Urban areas and supply storages in the South East Coast (Victoria) region 
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Figure 5-21. Variation in the amount of water held in storage over recent years (light blue) and over 2009–10 (dark blue) 
for cities in the South East Coast (Victoria) region

Upper Yarra Reservoir

Cardinia Reservoir

Thomson Reservoir

5.6.2 Melbourne region

The surface water flow and transfer system in the 
Melbourne region is complex (Figure 5–22). It includes 
natural waterways, some of which incorporate major 
storages, stormwater management infrastructure and 
water reticulation, and sewerage systems. The region 
covers four water supply catchments: the Yarra, Bunyip, 
Maribyrnong and Werribee river basins. 

The Yarra River basin begins on the southern slopes of 
the Great Dividing Range in the forested water supply 
catchments of the Yarra Ranges National Park. 

The Yarra River’s catchment area covers 4,110 km2  
and includes seven major storages. The Upper Yarra, 
O’Shannassy and Maroondah reservoirs all harvest 
surface water. Sugarloaf Reservoir is an off-stream 
storage with a dual role to harvest water and act  
as a seasonal balancing water storage. The Silvan,  
Yan Yean and Greenvale reservoirs are off-stream 
storages that serve as seasonal balancing water 
storages (Department of Primary Industries 2011c). 
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Figure 5-22. Water supply schematic for the Melbourne region
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5.6.2 Melbourne region (continued)

The Bunyip River basin covers the southeastern 
suburbs of Melbourne and the Mornington Peninsula. 
The catchment extends from Western Port Bay in the 
south to the Eastern Highlands in the north and covers 
an area of 4,078 km2. There are several separate river 
systems in the basin, including the Patterson River, 
Cardinia and Toomuc creeks, Bunyip and Tarago 
rivers, Yallock Creek and Lang Lang River. There are 
two major storages in the Bunyip River basin: Tarago 
Reservoir, the only on-stream storage in the catchment, 
and Cardinia Reservoir, an off-stream storage that 
stores water transferred from the Yarra River 
(Department of Primary Industries 2011a).

The Maribyrnong River basin covers an area of  
1,453 km2. It extends approximately 70 km north  
of Melbourne to the Great Dividing Range. The 
Maribyrnong River flows through suburban Melbourne 
before joining the Yarra River estuary just upstream  
of Port Phillip Bay. Rosslynne Reservoir is the only 
major storage in the catchment (Department of 
Primary Industries 2011a). 

The Werribee River basin is located directly to the west 
of Melbourne and covers an area of 1,978 km2. It is 
bound to the north by the Great Dividing Range and to 
the south by Port Phillip Bay. The Werribee River and 
Lerderderg River meet upstream of Melton Reservoir 
and then flow through Werribee before entering Port 
Phillip Bay (Department of Primary Industries 2011c). 

Urban water infrastructure and management  
in the Melbourne region 

Melbourne Water is the bulk water supplier in the 
Melbourne region and is owned by the Victorian  
State Government. It manages surface water supply 
catchments, treats and supplies drinking and recycled 
water, removes and treats most of the sewage, and 
manages waterways and major drainage systems 
in the Port Phillip and Westernport area.

There are ten major water storages that serve the 
Melbourne region. Thomson Reservoir is the largest and 
has a capacity of 1,068 GL. It comprises approximately 
60 per cent of the total accessible storage capacity in the 
supply area. The Thomson Reservoir was completed  
in 1984 and was designed to build up water reserves 
in wet years for use in dry years. It also provides 
environmental flows to the Thomson River and water 
for irrigated agriculture and hydro-power generation.

There are five urban water utilities in the Melbourne 
region that buy water from Melbourne Water. The three 
main retail water authorities are City West Water, Yarra 
Valley Water and South East Water. Western Water and 
Gippsland Water also buy bulk water from Melbourne 
Water. Western Water has its major service area within 
the Maribyrnong and Werribee river catchments and a 
minor service area outside the Melbourne region. 
Gippsland Water delivers water to a small area in the 
south-eastern part of the Melbourne region and has its 
major service area outside the Melbourne region. 

The area within the Melbourne region in which the  
water is delivered by the three main urban retail water 
authorities – City West Water, Yarra Valley Water and 
South East Water – is the focus of the following sections 
and is referred to as the Melbourne water supply area.

Yarra Valley Water is the largest of the three retail water 
utilities providing water supply and sewerage services 
to over 1.6 million people and over 50,000 businesses 
in the Yarra River catchment area of the Melbourne 
water supply area. It is owned by the Victorian 
Government and is managed by an independent  
Board of Directors. 

City West Water is the second largest of the three  
retail water utilities in the Melbourne water supply  
area and is also owned by the Victorian Government. 
It provides drinking water and recycled water services 
to customers in Melbourne’s central business district as 
well as the inner and western suburbs, and manages 
sewerage and trade waste. It provides services to the 
local government areas of Brimbank, Hobsons Bay, 
Maribyrnong, Melbourne (north of the Yarra River), 
Moonee Valley, Wyndham, Yarra and parts of Melton 
and Hume. Each year City West Water supplies about 
93 GL of drinking water to its customers and transfers 
approximately 94 per cent of the sewage and trade 
wastewater collected to Melbourne Water’s Western 
Treatment Plant in Werribee (City West Water 2011). 

South East Water provides water supply services to 
residents, businesses, large industries and local 
councils in the southeast part of the Melbourne water 
supply area. It manages and maintains the water and 
sewerage networks and some treatment plants. It also 
manages a network of parks as well as cultural assets, 
bays and waterways (South East Water Limited 2010).
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5.6.2 Melbourne region (continued)

Surface storage levels and volumes in recent years

The total accessible water storage capacity of all the 
water storages servicing the Melbourne water supply 
area is 1,812 GL. The accessible capacity of the three 
largest water storages (Thomson, Upper Yarra and 
Cardinia) is 1,555 GL or about 86 per cent of the total 
(Melbourne Water 2011a).

Figure 5-23 (top) shows the combined accessible 
storage volumes of these three water storages from 
1984 to 2010. The increase in accessible storage 
volume between 1984 and 1990 reflects the filling of  
the Thomson Reservoir, which was completed in 1984. 

The storages were full in 1990, 1991, 1992 and 1997. 
Since 1997, the amount of accessible water stored 
progressively declined as a result of low rainfall and 
below average inflows. The accessible storage volume 
fell from 1,460 GL in 1997 to below 400 GL in 2009. 

Figure 5-23 (bottom) shows the combined accessible 
storage volumes in the three dams from July 2009 
to June 2010. Due to above average rainfall, the 
accessible storage increased from 375 GL in June 
2009 to 507 GL in November 2009. From November 
2009 to June 2010, the accessible storage volume 
declined slowly to about 450 GL. 

Figure 5-23. Combined surface water storage volumes for the Thomson, Upper Yarra and Cardinia reservoirs since 1985 
(top) and during 2009–10 (bottom)
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5.6.2 Melbourne region (continued)

Water restriction in recent years

Melbourne Water and Melbourne’s three retail water 
utilities have developed a Drought Response Plan which 
guides the management of the water supply system. 
Actions from this plan include water restrictions and 
permanent water saving rules. Decisions to lift or 
introduce water restrictions and water saving rules are 
made by the Victorian Government based on information 
received from Melbourne Water and the three retail 
water companies on accessible storage volumes, 
streamflow into storages, catchment conditions and 
climate outlooks. In times of severe water shortages, 
the urban water suppliers can recommend water 
restrictions ranging from Stage 1 (mild) to Stage 4 
(severe). These restriction levels were developed  
by the Victorian Water Industry Association (2005).

Figure 5-24 shows that there were no water restrictions in 
the Melbourne water supply area until August 2006. There 
were three consecutive years of low rainfall before 2006 
and in August 2006 Stage 1 restrictions were announced. 
This was quickly followed by Stage 2 restrictions 
introduced in spring 2006 and Stage 3 restrictions 
introduced in summer 2007. Stage 3a restrictions, 
which increase limitations on residential water use  
even further, were announced before winter 2007.

Rainfall between 2007 and 2009 was not enough 
to increase water storage volumes and Stage 3a 
restrictions remained in place. Because of above 
average rainfall in the upstream sections of the 
supply rivers in 2009–10, water restrictions were 
eased to Stage 3 in April 2010. 

Figure 5-24. Urban water restriction levels across the Melbourne water supply area since 2005 shown against the 
combined accessible water volume of Thomson, Upper Yarra and Cardinia reservoirs 
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Figure 5-25. Total urban water sourced for the Melbourne water supply area from 2005–06 to 2009–10

5.6.2 Melbourne region (continued)

Sources and supply of urban water in recent years

Surface water is the main source of water supplied to 
the Melbourne water supply area. Figure 5-25 (National 
Water Commission 2011a) illustrates that about 97 per 
cent of bulk water delivered is from surface water and 
three per cent from recycled water. The use of recycled 
water started in 2005–06. Groundwater and desalinated 
water were not used up to and including 2009–10.

Water supply in the Melbourne water supply area 
decreased from 444 GL in 2005–06 to 349 GL in 
2009–10 (National Water Commission 2011a). This 
represents a saving of 83 GL of water mainly due to the 
restriction on water use. About 14 GL of water has been 
sourced from recycling each year since 2005–06. 

Recycled water is supplied to consumers through 
various schemes by the three water authorities for a 
range of activities including irrigated agriculture, market 
gardens and the maintenance of conservation areas 
and golf courses. This represents about four per cent  
of the total water supplied by Melbourne Water to the 
three main utilities. 

Below average rainfall in the region for more than  
a decade underpinned the decision to construct a 
desalination plant to secure water supplies for the 
Melbourne water supply area and Geelong. Melbourne 
Water is responsible for connecting the desalination 
plant pipeline at Berwick to their existing water supply 
network. The desalination plant is expected to be 
commissioned in June 2012 (Department of 
Sustainability and Environment 2011).
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Figure 5-26. Total urban water supplied to the Melbourne water supply area from 2005–06 to 2009–10

5.6.2 Melbourne region (continued)

Figure 5-26 (National Water Commission 2011a) shows 
the total volume of water delivered to residential, 
commercial, municipal and industrial consumers by the 
three utilities from 2005–06 to 2009–10. About 60 per 
cent of the water was supplied for residential use and 
27 per cent for commercial, municipal and industrial use.

Total water use dropped about 20 per cent from 
2005–06 to 2009–10 due to water restrictions and 
resulted in a net saving of 83 GL. The use of water for 
commercial, municipal and industrial purposes was 
about 117 GL in 2005–06 and declined by 24 GL to  
93 GL in 2009–10. Similarly, the water used for other 
purposes dropped from 47 GL to 37 GL between 
2005–06 and 2009–10. The percentage reduction in 
these two water use categories over this period was  
20 and 24 per cent respectively.

Based on population figures from National Performance 
Reports ((National Water Commission 2011a)) and total 
water supplied by the three main utilities, per capita 
water	use,	was	estimated	to	be	331	litres/day/capita	
(L/d/c)	in	2005–06	and	238	L/d/c	in	2009–10.	This	
represents	a	water	saving	of	93	L/d/c	that	can	be	
attributed to water restrictions and increased public 
awareness of the need to conserve water. 
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5.7 Water for agriculture
More than half the land in the South East Coast 
(Victoria) region is used for grazing sheep and cattle. 
Dryland cropping is concentrated in the central and 
western parts of the region. Hardwood timber 
production is a major industry in the Snowy, East 
Gippsland and Barwon river basins. The region 
contains a green triangle of more than five million 
hectares with the largest area of plantations in  
Australia including pine (softwood).

The Macalister Irrigation District is the most significant 
irrigation area in the region, containing both irrigated 
pasture and horticulture, while the Werribee irrigation 
area is important for irrigated agricultural and dairy 
farming (Figure 5-28). Market gardens are now a 
dominant industry in both areas. 

Management of surface and groundwater resources 
occurs through water management plans and licensing 
provisions under the Victorian Water Act 1989. Water  
is provided by two major water corporations in the 
region: Gippsland and Southern Rural Water and 
Goulburn–Murray Water ((Department of Sustainability 
and Environment 2011).

5.7.1 Soil moisture

Upper soil moisture content during summer 
(November–April) of 2009–10 was generally at an 
average level across most dryland agricultural areas  
as a result of average to slightly above average rainfall 
conditions. In parts of the eastern half of the region, 
conditions were very much below average. Some areas 
in the west of the region experienced above average 
soil moisture conditions (Figure 5-27). 

During winter (May–October) 2010 upper soil moisture 
conditions generally increased across most dryland 
agricultural areas, particularly following much higher 
than normal rainfall in August. Average conditions 
became more prominent across the eastern half of the 
region, particularly in the areas to the southeast of 
Melbourne, which were largely below average during 
the summer period. Western areas were predominantly 
at an average or above average level. Soil moisture in 
some dryland agricultural areas in the central-west 
increased from above average in summer to very 
much above average in winter (Figure 5-27).
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Figure 5-27. Deciles rankings over the 1911–2010 period for modelled soil moisture in the winter (May–October) and 
summer (November–April) of 2009–10 for the South East Coast (Victoria) region

5.7.2 Irrigation areas

Irrigated agriculture constitutes only a small portion 
(0.5 per cent) of the land use in the region. Major irrigation 
districts are concentrated around Lake Glenmaggie in 
the Thomson River basin and Bacchus Marsh and 
Werribee in the Werribee River basin (Figure 5-28). 

Irrigation water use in the region between 2005–06  
and 2009–10 is shown in Figure 5-29 and Figure 5-30 
by natural resource management region. Data were 
sourced from the Water Use on Australian Farms 

reports (Australian Bureau of Statistics 2007; 2008; 
2009; 2010a; 2011). The south east (South Australia) and 
West Gippsland regions showed the highest irrigation 
water use during this period. The West Gippsland 
region includes the Macalister Irrigation District, a  
major irrigation area in the South East Coast (Victoria) 
region where irrigated pasture is used for dairying. 
Water resource availability for this irrigation area and 
water use in the irrigation area over recent years are 
examined in more detail in the following sections.
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Figure 5-28. Context map of irrigation areas and infrastructure in the South East Coast (Victoria) region
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Figure 5-29. Annual irrigation water use per natural resource management region for 2009–10 (Australian Bureau of 
Statistics 2007; 2008; 2009; 2010a; 2011)
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Figure 5-30. Total annual irrigation water use for 2005–06 to 2009–10 for natural resource management regions in the 
South East Coast (Victoria) region (Australian Bureau of Statistics 2007; 2008; 2009; 2010a; 2011)

5.7.3 Macalister Irrigation District 

The Macalister Irrigation District is the largest irrigation 
area south of the Great Dividing Range, extending from 
Lake Glenmaggie to near Sale along the Macalister 
River. The majority of the land used for irrigation is 
under pasture. The main business centre in the district 
is Maffra (Southern Rural Water 2011).

Lake Glenmaggie, situated on the Macalister River, 
covers an area of 1,760 ha and has an accessible 
storage capacity of 190 GL. It is the main source of 
supply for the Macalister Irrigation District. The lake 
usually fills up during winter and spring (Figure 5-31) 
and levels decline gradually during the summer months. 

Thomson Reservoir, with an accessible storage 
capacity of 1,123 GL, also partially supplies the 
Macalister Irrigation District.

Historical data of stored water volume in Glenmaggie 
Lake show that storage levels reach approximately 100% 
during winter and spring in most years (Figure 5-31). 

Streamflow in the Macalister River peaks during  
late winter and spring. The flow upstream of Lake 
Glenmaggie (registered at the river gauge on the 
Macalister River at Stringy Bark Creek) was around 
average in total for the winter filling period in 2009 
(Figure 5-32). Streamflow over the following 2009–10 
summer low flow period was generally above average.

Irrigation allocations from Lake Glenmaggie each year 
are a function of three phases related to the filling and 
emptying of the storage: a filling phase between July 
and September starts at the beginning of the irrigation 
season on 1 July; a spilling phase begins when the lake 
has filled (about October or November through to 
mid-December); and an emptying phase commences 
when the drawdown of lake levels begins. If the dam 
spills, all water used from the start of the season is 
referred to as Spill Entitlement (or off-quota) and 
allocation use is reset to zero. The maximum volume  
of	Spill	Entitlement	is	62,000	ML/yr.	



Australian Water Resources Assessment 2010 South East Coast (Victoria) – 42

Figure 5-31. Water storage volumes available for irrigation at Lake Glenmaggie since 1980 (top) and during 2009–10 (bottom)

5.7.3 Macalister Irrigation District (continued)

During the emptying phase, a High Reliability Water 
Share and a Low Reliability Water Share are announced 
depending on the magnitude of the inflows to the storage.

The annual pattern of Water Allocations for the Macalister 
Irrigation District are shown in Figure 5-33. 

Winter and spring inflows are generally sufficient to 
fill Lake Glenmaggie, and there is usually no need to 
carry over water from one irrigation season to the next. 
If Lake Glenmaggie is very low (as in recent drought 
years) a lower storage volume limit is set and a 
Maximum Efficiency Rule is applied. This means that 
water delivery is scheduled so as to conserve water 
and secure supplies during dry seasons.

There is some groundwater use in the Macalister 
Irrigation District. Reporting on groundwater levels 
and conditions is not possible in this report due  
to a lack of available data.
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Figure 5-32. Monthly discharge hydrographs compared to discharge deciles at a reference gauge 
for inflows to Lake Glenmaggie

5.7.4  Werribee and Bacchus Marsh irrigation districts

The Werribee and Bacchus Marsh irrigation districts are 
long established and are located in the Werribee basin. 
The Werribee basin has a temperate climate receiving 
the majority of its rain in winter and spring.

The combined capacity of the Werribee system 
storages is approximately 69 GL (Melton Reservoir 
14 GL, Pykes Creek Reservoir 22 GL and Merrimu 
Reservoir 33 GL). This capacity is allocated between 
irrigation (62 per cent) and urban (28 per cent) water 
use, with the remaining ten per cent retained as an 
unallocated share.

The Werribee system has some of the highest 
percentages of water trading in Victoria and trading 
occurs across the whole system between Werribee  
and Bacchus Marsh irrigators and river diverters. River 
entitlements have also been in place in the Werribee 
basin since 2001 as a further source of water.

The Bacchus Marsh Irrigation District is located on 
the floodplain of the Werribee River and is a highly 
developed agricultural district specialising in horticulture 
and market gardening. Most farms have on-farm dams 
to store water prior to irrigation, which provides flexibility 
to manage crop water demands. 

The Bacchus Marsh Irrigation District receives its 
irrigation supply via a weir on the Werribee River east of 
Ballan as well as a second diversion weir located west 
of Bacchus Marsh on the Werribee River. The maximum 
capacity	of	the	supply	system	is	105	ML/d	at	the	Bacchus	
Marsh Weir, although during the recent drought it has 
rarely	operated	at	flows	higher	than	70	ML/d.

The historic water use in Werribee and Bacchus Marsh 
irrigation districts is shown in Figure 5-34. Water use 
has declined steadily since the mid-1990s as water 
supplies in the Werribee system storage have fallen 
in response to below average rainfall over this period. 
Treated recycled water from Melbourne’s Western 
Treatment Plant has been made available to the 
Werribee district irrigators since December 2004 
(Figure 5-34). Melbourne Water supplies up to  
65	ML/d	of	recycled	water	as	a	supplementary	water	
source. Recycled water is mixed with river water to 
reduce salinity levels before it is supplied to irrigators. 
Heavy rainfall, turbidity-related issues caused by wind, 
and algal outbreaks affect reliability of river water for 
mixing with the recycled water.
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Figure 5-34. Annual water use in Werribee and Bacchus Marsh irrigation districts

Figure 5-33. Water allocations in the Macalister Irrigation District from 1997–98 to 2009–10, including both high and low 
reliability water shares
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