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4.1 Introduction
This chapter examines water resources in the South 
East Coast (NSW) 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. Information on water use is 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 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.

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

4.2 Key data and information
Figure 4-1 presents the 2009–10 annual landscape 
water flows and the change in accessible surface water 
storage in the South East Coast (NSW) region. Despite 
the relatively low rainfall amount, the landscape water 
yield1 total was still close to the long-term average, 
mainly due to the internal regional spatial distribution of 
both rainfall and landscape water yield. The surface 
water storage change did reflect the lower rainfall 
amounts as most water storages are located in the 
lower rainfall areas. 

Table 4.1 gives an overview of the key findings  
extracted from the detailed assessments performed  
in this chapter.

Figure 4-1. 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 (NSW) region



Australian Water Resources Assessment 2010 South East Coast (NSW) – 4

Table 4-1. Key information on water flows, stores and use in the South East Coast (NSW) 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)

913 mm -8% 39 1,491 mm 
(1988–89) 

755 mm 
(2002–03)

840 mm +1% 55 923 mm 
(1988–89)

696 mm 
(1980–81)

140 mm -8% 53 376 mm 
(1988–89)

62 mm 
(1997–98)

Surface water storage (comprising approximately 82% 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

3,679  GL 2,402 GL 65.3% 2,237 GL 60.8% -4.5%

Measured streamflow in 2009–10

Far and mid-north  
coast rivers

Central coast rivers South coast rivers

Average to  
above average

Below normal 
to exceptionally low

Below average  
to above average

Urban water use (Greater Sydney)

Water supplied 2009–10 Trend in recent years Restrictions

506 GL Steady Eased from mandatory  
level 3 to Water Wise Rules

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

Hunter–Central 
Rivers

Northern 
Rivers

Hawkesbury-
Nepean

Southern 
Rivers

Sydney  
Metro

81 GL 34 GL 52 GL 13 GL 2 GL

Soil moisture for dryland agriculture

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

Average in most areas,  
above average in some central parts 

of the region

Above average and very much above 
average in the north and northwest,  

average in most other areas

*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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4.3 Description of region
The South East Coast (NSW) region is part of the 
long, narrow area of eastern Australia between the 
Great Dividing Range and the sea. The western and 
eastern boundaries of the region are clearly defined 
by geography (top of the Great Dividing Range to  
the coast). The northern boundary is defined as  
the New South Wales–Queensland border and the 
southern boundary reflects the dividing line between 
the Towamba and East Gippsland river basins. The 
region covers all of coastal New South Wales, and  
has a total area of 129,500 km².

The region has a warm temperate climate with a 
moderate and generally reliable rainfall due to the 
presence of the Great Dividing Range. The proximity  
of the coast moderates weather extremes.

There are seven river basins in the north of the  
region incorporating the following rivers: Tweed, 
Brunswick, Bellinger, Richmond, Clarence, Macleay  
and Hastings–Camden Haven. The Clarence River is 
the largest in the South East Coast (NSW) region in 
terms of annual discharge into the sea. The river basin 
has diverse vegetation and wildlife habitats, national 
parks and reserves with remnant forests. 

Major river basins in the mid-coast area contain 
the Manning, Karuah, Hunter and Hawkesbury rivers.  
The Hawkesbury and Hunter rivers are two important 
systems in the region in terms of urban and irrigation 
water supply.

The southern part of the region has extensive forested 
headwaters, large areas of National Park and State 
Forest, important wetlands, river estuaries and fresh 
water swamps. The main catchments are those of 
the Shoalhaven, Clyde, Deua, Tuross, Bega and 
Towamba rivers.

The region has a population of over 4.7 million 
(Australian Bureau of Statistics 2006) including the most 
populous city in Australia, Sydney, which is surrounded by 
heavily urbanised and industrialised areas. The largest 
population centres of the region – Sydney, Newcastle, 
Central Coast and Wollongong (with a combined 
population of nearly 4.5 million) – lie near the centre  
of the region in a narrow coastal strip. Other urban 
centres in the region (with more than 25,000 people)  
are Maitland, Richmond–Windsor, Nowra–Bomaderry, 
Lismore and coastal towns Port Macquarie and Coffs 
Harbour. Water supply to Sydney, Richmond–Windsor 
and Wollongong is discussed in Section 4.6.

Land use in the region is illustrated in Figure 4-2. 
Nature conservation is the main feature of South East 
Coast (NSW) region (44 per cent) followed by dryland 
pasture (37 per cent). In the north of the region, 
subtropical cropping is common and a mix of irrigated 
and dryland cropping is practised depending on the 
frequency of rainfall. In the mid-coast area, irrigated 
agriculture is common and mostly occurs in the Hunter 
River basin. Irrigation is mainly of wine grapes and dairy 
pasture. In the south of the region, irrigation of broad-
acre and dairy farming enterprises occurs in the 
Hawkesbury–Nepean and Bega river basins. 

The hydrogeology of the region is dominated by a large 
area of outcropping fractured basement rock. Aquifer 
systems in fractured rock typically offer restricted 
low-volume groundwater resources. Productive 
groundwater resources are localised in alluvial valley 
and coastal sand aquifers. Typically, use of groundwater 
in the region is limited.

The major watertable aquifers in the region are shown 
in Figure 4-3. Groundwater systems in the region that 
generally provide more potential for extraction include:

•	 Surficial	sediment	aquifer	(porous	media	
– unconsolidated)

•	 Tertiary	basalt	aquifer	(fractured	rock)

•	 Mesozoic	sediment	aquifer	(porous	media	
– consolidated).

Figure 4-4 shows a classification of the watertable 
aquifer as either fresh or saline according to salinity 
levels. As shown in the figure, quality assured salinity 
data are not available for most of the region. Generally, 
fresh groundwater is present in the central parts of the 
South East Coast (NSW) region southwest, west and 
northwest of Sydney. Areas with known high salinity 
values in the region are relatively small.
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Figure 4-2. Key landscape and hydrological features of the South East Coast (NSW) region (land use classes based on 
Bureau of Rural Sciences 2006)
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Figure 4-3. Watertable aquifer groups in the South East Coast (NSW) region (Bureau of Meteorology 2011e)
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Figure 4-4. Watertable salinity classes within the South East Coast (NSW) region (Bureau of Meteorology 2011e)
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4.4 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 4-5 shows that in the South East Coast (NSW) 
region, 2009–10 began with dry conditions prevailing 
for the months of July, August and September 2009, 
with consistently lower than normal rainfall for each  
of these months. Monthly rainfall for the remainder of 
2009–10 generally fluctuated around the normal range, 
although higher than usual rainfall was recorded in 
December 2009 and February 2010, with April being 
drier than normal. High December rainfall resulted  
from the wider influence of ex-tropical cyclone 
Laurence, which also generated substantial rainfall for 
the adjacent inland areas of northern NSW. Regional 
rainfall was high in February 2010 due to a monsoonal 
low system that lead to widespread heavy rainfall and 
flooding across central and eastern Australia.

Despite the limited rainfall during the early months of 
2009–10, modelled evapotranspiration through this 
period was relatively high. The wetter than usual end  
to the previous year (April–June 2009) maintained 
slightly higher than normal evapotranspiration from  
July–September. Through the remainder of the year, 
monthly evapotranspiration followed a similar pattern  
to rainfall with higher than normal values observed  
in the months following higher than normal rainfall.

The wetter than usual end to the previous year also  
led to relatively high levels of modelled landscape  
water yield through the beginning of 2009–10. Much 
of the remainder of the year shows normal conditions, 
although modelled landscape water yield shows a  
clear response to the high rainfall for February 2010.

Figure 4-5. Monthly landscape water flows for the South East Coast (NSW) region in 2009–10 compared  
with the long-term record (July 1911 to June 2010) 
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4.4.1 Rainfall

Rainfall for the South East Coast (NSW) region for 
2009–10 was estimated to be 913 mm, which is eight 
per cent below the region’s long-term (July 1911 to  
June 2010) average of 995 mm. Figure 4-6 (a) shows 
that during 2009–10, the highest rainfall occurred close 
to the coast, particularly in the north of the region. Total 
annual rainfall was lower moving inland from the coast 
towards the western boundary of the region. Rainfall 
deciles for 2009–10, shown in Figure 4-6 (b), indicate 
rainfall was average across the majority of the region. 
The central coastal regions experienced drier than 
average conditions.

Figure 4-7 (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 755 mm 
(2002–03) to 1,491 mm (1988–89). The annual average 
for the period was 984 mm. The data shows the total 
rainfall for 2009–10 (913 mm) was below the 30-year 

average, following two years of above average rainfall 
during 2007–08 and 2008–09. Annual rainfall in the six 
years between 2001–02 and 2006–07 was average or 
below average.

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 4-7 (b). 
This graph shows that the seasonal distribution  
of rainfall for the region is characterised by wetter 
summers than winters. While there is significant 
variability in seasonal rainfall over the period, no 
obvious trends or patterns are apparent.

The relatively wet period experienced at the end of 
the 1980s reflected in the high annual rainfall totals 
(Figure 4-7 [a]) appears to be due to a peak in summer 
period rainfall averages from the mid-1980s through to 
the early 1990s.

Figure 4-6. Maps of annual rainfall totals in 2009–10 (a) and their decile rankings over the 1911–2010 period (b)  
for the South East Coast (NSW) region
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Figure 4-7. 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 (NSW) region
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4.4.1 Rainfall (continued)

Figure 4-8 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.

This analysis indicates that over the past 30 years there 
was a general reduction in summer and winter period 
rainfall across the central-south, south and far north of 
the region. The magnitude of change is indicated as 
greater for summer rainfall, which at the regional scale 
is higher on average than winter rainfall. Conversely, 
positive trends in both summer and winter rainfall are 
apparent across the central-north of the region.

Figure 4-8. Linear trends in summer (November–April) and winter (May–October) rainfall over 30 years (November 1980 
to October 2010) for the South East Coast (NSW) region. The statistical significance of these trends is often very low
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4.4.2 Evapotranspiration 

Evapotranspiration for the South East Coast (NSW) 
region for 2009–10 was estimated to be 840 mm,  
which is one per cent above the region’s long-term 
(July 1911 to June 2010) average of 829 mm. 
Figure 4-9 (a) shows that the evapotranspiration  
for 2009–10 was estimated to be highest over the 
northern half of the region, particularly along the  
coast. Evapotranspiration for 2009–10 was lower  
to the south and southwest of the region. 

Evapotranspiration deciles for 2009–10, shown in 
Figure 4-9 (b), indicate evapotranspiration for this 
period was above average across large areas in the 
northern half of the region. Below average and very 
much below average values are observed across  
much of the southern half of the region, particularly 
in the very far south. 

Figure 4-10 (a) shows annual evapotranspiration for 
the past 30 years (July 1980 to June 2010). Over the 
30-year period, annual evapotranspiration ranged 
from 696 mm (1980–81) to 923 mm (1988–89). 
The annual average for the period was 819 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 4-10 (b). 
This graph highlights that, at a regional scale, 
evapotranspiration in summer is consistently much 
higher than during winter. There is no clear increasing  
or decreasing tendency in either summer or winter 
evapotranspiration over the 30-year period.

Figure 4-9. 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 (NSW) region
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Figure 4-10. 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 (NSW) region
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4.4.2 Evapotranspiration (continued)

Figure 4-11 provides a spatial representation of 
summer (November–April) and winter (May–October) 
evapotranspiration 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.

In general, the spatial pattern indicates that trends 
in both summer and winter evapotranspiration closely 
reflect the pattern observed in seasonal rainfall trends 
(Figure 4-8). Over the past 30 years, both seasons 
show a general reduction in evapotranspiration in  
parts of the central-south, south and far north of  
the region. Slight increasing trends in summer and 
winter evapotranspiration are identified across the 
central-north of the region.

Figure 4-11. 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 (NSW) region. The statistical significance of 
these trends is often very low
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Figure 4-12. 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 (NSW) region

4.4.3 Landscape water yield

Landscape water yield for the South East Coast (NSW) 
region for 2009–10 was 140 mm, which is eight per 
cent below the region’s long-term (July 1911 to June 
2010) average of 152 mm. The pattern and distribution 
of landscape water yield in 2009–10, shown in Figure 
4-12 (a), is closely related to the distribution of rainfall 
over much of the region throughout the same period 
(see Figure 4-6). Landscape water yield in 2009–10 was 
highest along the coast in the northern half of the region 
and in the far south.

Landscape water yield deciles for 2009–10, shown in 
Figure 4-12 (b), indicate below average and very much 
below average landscape water yield across central and 
central-south areas of the region. Some areas in the 
central-north and far south experienced above average 
landscape water yields for 2009–10.

Figure 4-13 (a) shows annual landscape water yield  
for the past 30 years (July 1980 to June 2010). Over 
the 30-year period, annual landscape water yield  
ranged from 62 mm (1997–98) to 376 mm (1988–89). 
The annual average for the period was 146 mm. The 
data show that, in line with rainfall, landscape water 
yield for 2009–10 was below the 30-year average 
following two years of above average annual totals 
in 2007–08 and 2008–09.

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 4-13 (b). The 
data show that landscape water yield for the region is of 
a similar magnitude in both summer and winter periods.
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Figure 4-13. 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 (NSW) region
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4.4.3 Landscape water yield (continued)

The seasonal averages indicate a general reduction in 
regional landscape water yield for both summer and 
winter since the wetter period of the early 1990s.  
The high annual totals experienced at the end of the 
1980s (Figure 4-13) is reflected in increasing seasonal 
landscape water yield averages from the early 1980s 
through to the early 1990s.

Figure 4-14 provides a spatial representation of  
summer (November–April) and winter (May–October) 
landscape water yield 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 water yield over 
the 30 years.

The strongest negative trends for both summer and 
winter landscape water yield are observed across much 
of the southern half of the region and in the far north. 
The magnitude of the decreasing trends over the  
30 years in the generally drier southern half of the 
region is high relative to the seasonal averages for  
these areas, particularly for the summer period.

Positive trends in landscape water yield are apparent  
for both summer and winter periods in the central north 
of the region. These patterns are very closely related  
to those identified for trends in seasonal rainfall across 
the region (Figure 4-8).

Figure 4-14. 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 (NSW) region. The statistical significance of these 
trends is often very low
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4.5 Rivers, wetlands and groundwater
The 31 reliable stream gauges with relatively long 
records across 15 river basins were selected for 
examination of regional streamflow in this report  
(see Figure 4-15). Streamflow at these gauges in 
2009–10 was analysed in relation to historical  
patterns of flow. 

Groundwater management units within the region are 
key features that control the extraction of groundwater 
through planning mechanisms. According to Figure 
4-16, most of the larger units are within the Sydney 
Basin and fractured rock areas. The smaller units mainly 
represent coastal sand, alluvial valley or Tertiary basalt 
aquifers. The Tomago sand beds unit within coastal 
sand aquifers in the eastern part of the region is 
important as it provides 20 per cent of the drinking 
water supply to the Hunter area.
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Figure 4-15. Stream gauges selected for analysis in the South East Coast (NSW) region
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Figure 4-16. Major groundwater management units in the South East Coast (NSW) region (Bureau of Meteorology 2011e) 
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4.5.1 Streamflow and flood report

Figure 4-17 presents an analysis of river flows over 
2009–10 relative to annual flows for the past 30 years 
at 30 monitoring sites throughout the South East Coast 
(NSW) region. Gauges are selected according to the 
criteria outlined in the Technical supplement. Annual 
river flows for 2009–10 are colour-coded relative to the 
decile rank over the 1980 to 2010 period at each site. 

With regard to total annual discharge for 2009–10, 
Figure 4-17 shows that observations from monitoring 
gauges in the north and south of the region generally 
reflected the near average modelled landscape water 
yield results in those areas (see Figure 4-12 [b]). The 
very much below average modelled landscape water 
yield results around the Hunter and Sydney regions  
are also supported by streamflow data from monitoring 
gauges in those regions (Figure 4-17).

Broadly, Figure 4-17 shows:

•	 streamflow	for	2009–10	was	average	over	large	parts	
of the region’s south and north

•	 the	centre	of	the	region	experienced	below	average	
streamflow, with very much below average totals in 
the Hunter River basin.

Figure 4-17 shows a strong pattern of correlation 
between summer (November 2009 to April 2010) 
streamflow and total annual streamflow for 2009–10. 
The main difference was slightly higher streamflow in 
summer 2009–10 in the far north and south of the region.

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 18 gauges shown in Figure 4-15 
were selected as indicative stations for the South East 
Coast (NSW) region and are situated on rivers along the 
New South Wales coast from Bega River in the south  
to the Tweed River in the north of the state (Table 4-2). 
The stations were also selected on the basis of data 
quality and coverage for the 2009–10 year.

No major floods occurred in the NSW coastal river 
valleys during 2009–10. The main flood events occurred 
in November 2009 along the mid-north coast and in the 
south coast in February 2010. 

The November floods along the mid-north coast 
resulted from a surface trough over northeast NSW that 
produced significant rainfall. Around 200–300 mm of 
rain fell in the area around Dorrigo and the catchments 
of Never-Never Creek, and the Orara River. This 
resulted in moderate flooding at Glenreagh and 
Bellingen. Minor flooding occurred at Macksville  
on the Nambucca River. 

In February 2010, a low pressure system off the south 
coast resulted in heavy rainfall and flooding in the Bega 
River basin. Rainfall of up to 330 mm was recorded in 
the Bega River basin. This was the first flood for many 
years, with the flood peak at Bega of 6.8 metres (just 
below the moderate flood level) being the first significant 
flood since 1997.

4.5.2 Inflows to wetlands

Despite the presence of a number of Ramsar wetland 
sites in the South East Coast (NSW) region, no specific 
analysis of inflows to these sites in recent years is given 
in this section. 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. 

4.5.3 Groundwater status

Groundwater status for the South East Coast (NSW) 
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 4-17 Annual and summer 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 (NSW) region
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Table 4-2. Weekly flood classifications for key flood gauging 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)
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4.6 Water for cities and towns
4.6.1 Regional overview

The South East Coast (NSW) region includes the most 
populous city in Australia, Sydney, which is surrounded 
by heavily urbanised and industrialised areas. To the 
north and south of Sydney, in a narrow strip along the 
coast, lie the three next largest urban areas in New 
South Wales; namely Newcastle, the Central Coast to 
the north, and Wollongong south of Sydney. 

Other urban centres in the region (with more than 25,000 
people) are Maitland, Richmond–Windsor, Nowra–
Bomaderry, Lismore and coastal towns Port Macquarie 
and Coffs Harbour. These centres are shown in Figure 
4-18 and in Table 4-3 together with their population, 
river basin and main urban water supply sources. The 
population of these urban centres accounts for about 
71 per cent of the total population of NSW (Australian 
Bureau of Statistics 2010b). 

The largest water storage in the region is Lake 
Burragorang (Warragamba Reservoir), which is  
located west of Sydney on the Warragamba River in the 
headwaters of the Hawkesbury River basin. It is one of 
the largest domestic water supply storages in the world. 

Sydney Water and Hunter Water are two of the larger 
water suppliers in the region. Sydney Water supplies 
water to Sydney, Wollongong, and Richmond–Windsor. 
Hunter Water supplies water to Newcastle and 
Maitland. Gosford–Wyong Councils’ Water Authority 
supplies water to the Central Coast.

The following sections focus on the Sydney Water supply 
area which includes the urban centres of Sydney, 
Richmond–Windsor and Wollongong. Variations in the 
volume of water held in storage over 2009–10 and over 
the preceding 20-year period for four of the storages 
in this supply area are shown in Figure 4-19.

Table 4-3. Cities and their water supply sources in the South East Coast (NSW) region 

City Population* River basin Major supply sources 

Sydney 4,500,000 Hawkesbury River Warragamba Reservoir

Upper Nepean reservoirs (Cataract, Avon, Cordeaux 
and Nepean)

Shoalhaven	system	reservoirs	(Wingecarribee,	Fitzroy	Falls,	
Tallowa Reservoir [Lake Yarrunga] and Bendeela Pondage)

Woronora Reservoir

Blue Mountains reservoirs (Lower Cascade, Middle 
Cascade, Upper Cascade, Lake Medlow and Lake Greaves) 

Lake Oberon

Prospect Reservoir

Newcastle 540,000 Hunter River Grahamstown Reservoir, Chichester Reservoir,  
Tomago Sandbeds

Central Coast 310,000 Macquarie–Tuggerah 
Lakes

Mangrove Creek Reservoir, Mardi Reservoir,  
Mooney Mooney Reservoir

Wollongong 289,000 Wollongong Coast Avon 

Maitland 69,000 Hunter River Grahamstown Reservoir, Chichester Reservoir,  
Tomago Sandbeds

Coffs Harbour 52,000 Clarence River  
Bellinger River

Karangi Reservoir, Orara River

Port Macquarie 43,000 Hastings River Port Macquarie Off-Creek Reservoir, 
Cowarra Off-Creek Reservoir

Nowra–Bomaderry 34,000 Shoalhaven River Shoalhaven River with water released from 
Lake Yarrunga (Tallowa Reservoir)

Lismore 32,000 Richmond River Rocky Creek Reservoir

Richmond–Windsor 25,000 Hawkesbury River Hawkesbury River

* Australian Bureau of Statistics (2010b)
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Figure 4-18. Urban areas and supply storages in the South East Coast (NSW) region
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Figure 4-19. Variation in the amount of water held in selected storages in the Sydney Water supply area since 1989 
(light blue) and during 2009–10 (dark blue). Gaps in the black line indicate unavailable data points

Greater Sydney (Cataract)

Greater Sydney (Cordeaux)

Greater Sydney (Avon)

Greater Sydney (Warragamba)
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4.6.2 The Greater Sydney region

The urban centres of Sydney and Richmond–Windsor 
lie within the catchments of the Hawkesbury–Nepean 
River and the metropolitan Sydney rivers. Sydney, with 
a built up area of 4,000 km2, is one of the largest cities 
in the world in terms of area (City of Sydney 2011). The 
city of Wollongong is situated south of Sydney in the 
Wollongong Coast catchment. These three urban centres 
account for nearly 60 per cent of the population of NSW 
and are part of the Greater Sydney area, which also 
includes the Blue Mountains. Greater Sydney is the urban 
water supply reporting area addressed in this section.

The Hawkesbury–Nepean River has a catchment of 
approximately 22,000 km2 (NSW Government 2011a). 
The rivers of the Illawarra and metropolitan Sydney  
are relatively small. The main Illawarra rivers are the 
Minnamurra River and the Macquarie Rivulet. The main 
metropolitan Sydney rivers are the Georges, Woronora 
and Hacking rivers in the south and the Parramatta 
River in the northwest.

The urban water for the Greater Sydney region is 
supplied by Sydney Water, which serves an urban 
population of over four million. Water supplies are 
mainly sourced from catchment areas occupying 
approximately 16,000 km², managed by the Sydney 
Catchment Authority. The water supply catchments 
include the Warragamba, Upper Nepean, Blue 
Mountains, Woronora and Shoalhaven river basins, 
which provide water for Sydney’s storages as well as 
for the Southern Highlands and Shoalhaven areas. 
Parts of these water supply catchments are protected 
to help maintain water quality and provide habitat for 
a variety of rare and endangered flora and fauna.

While water from the reservoir system provides most  
of Greater Sydney’s drinking water needs, the 2006 
Metropolitan Water Plan (National Water Commission 
2009a) introduced measures to diversify Sydney’s  
water supply through water recycling and desalination. 
Recycled water has become important in securing 
supply for the residential, commercial and industrial 
needs of Sydney. 

The Fish River water supply scheme, which originates 
in Oberon, supplements Sydney’s water supply by 
providing water to the Blue Mountains area. Water  
from	Tallowa	(Lake	Yarrunga),	Fitzroy	Falls	and	
Wingecarribee reservoirs is used to supply local 
communities and supplement Sydney Catchment 
Authority water storages during drought (NSW 
Government 2011b). 

The Metropolitan Water Plan sets out the NSW 
Government’s strategies to provide a secure supply 
of water that can meet the long-term needs of Sydney 
(NSW Office of Water 2010a). The plan is designed to 
be flexible to enable adaptation to challenges such as 
drought, climate change and a growing population. 
The plan was first released in 2004 and is reviewed 
every four years.

Urban water infrastructure and management

The two main agencies responsible for managing 
Sydney’s water supply system and associated 
infrastructure are the Sydney Catchment Authority and 
Sydney Water. The Sydney Catchment Authority is a 
NSW Government agency created in 1999 to manage 
and protect Sydney’s drinking water supply catchments 
and storages. The Sydney Catchment Authority 
supplies bulk water to its customers, including  
Sydney Water and a number of local councils. 

The Sydney Catchment Authority works in partnership 
with local councils, landholders, government agencies, 
industry and other community stakeholders to protect 
the health of catchments to the south and west of 
the city, reaching west past Lithgow and south past 
Goulburn (NSW Office of Water 2010a). 

Sydney Water is a statutory corporation owned by  
the NSW Government and is responsible for providing 
drinking water, recycled water, wastewater services  
and some stormwater services to Sydney, Illawarra and 
the Blue Mountains. Sydney Water is Australia’s largest 
water utility with 3,000 staff and an area of operation 
covering 12,700 km2 (Sydney Water Corporation 2011a). 
In 2009–10, Sydney Water supplied over 506 GL of 
drinking water to over 4.4 million customers (National 
Water Commission 2011a).

The major water supply infrastructure for Sydney is 
given in Figure 4-20. Greater Sydney is known to have 
one of the highest per capita water storage capacities in 
the world (NSW Government 2011c). The inter-
connected reservoir network represents a complex 
urban water system and includes a total of 21 storages 
(11 major reservoirs) that hold more than 2,500 GL of 
water (Sydney Catchment Authority 2011a). Water taken 
from the Hawkesbury River is used to supply 
Richmond–Windsor. The water supply for Wollongong 
is sourced from the Avon Reservoir.
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4.6.2 The Greater Sydney region (continued)

Figure 4-20 also shows the water treatment plants and 
the treated water delivery systems for the Greater 
Sydney area. Water sourced from the reservoir network, 
the Hawkesbury River and the Kurnell desalination 
plant, is treated and delivered to customers by Sydney 
Water. The water supply system includes ten water 
treatment plants and a network of about 21,000 km of 
water mains (National Water Commission 2011a). Most 
of the water is treated at privately owned water filtration 
plants operating under contract to Sydney Water. 

The major surface water storage in the network, 
Warragamba, collects water from the catchments of the 
Wollondilly and Coxs river systems covering an area of 
9,050 km2 (Figure 4-20). It is the largest urban water 
storage in Australia and accounts for about 80 per cent  
of water supplies in the Sydney area (Sydney 
Catchment Authority 2011b).

The reservoirs of the Upper Nepean collect water from 
the catchments of the Cataract, Cordeaux, Avon and 
Nepean rivers (Figure 4-20). The catchments of the 
Upper Nepean lie in one of the highest rainfall regions 
in New South Wales (NSW Government, 2010a). 
Together with the Shoalhaven River basin, they 
provide more reliable inflows than the catchments 
of Warragamba. The Upper Nepean transfer system  
can provide the equivalent of 30 per cent of Sydney’s 
water supply (NSW Government 2010b). Upper Canal, 
a 64 km long combination of open channels, tunnels  
and aqueducts, transfers water from Upper Nepean 
storages to the Prospect Water Filtration Plant  
(Figure 4-20). 

The Blue Mountains reservoir system comprises three 
small catchments feeding six reservoirs, which provide 
water for the Blue Mountains region. Water can also be 
sourced from the Fish River Scheme which originates 
in Oberon (Sydney Catchment Authority 2011a). Due 
to a continuing water shortage in the Oberon and 
surrounding regions, this scheme has not recently  
been used to supply the Blue Mountains (Figure 4-20).

Woronora Reservoir, the water supply source for the 
Sutherland Shire in Sydney’s southeast, collects water 
from the Woronora River catchment (Figure 4-20).

The Shoalhaven system in the south (which includes 
Wingecarribee	Reservoir,	Fitzroy	Falls	Reservoir,	
Bendeela Pondage and Tallowa Reservoir) is an integral 
part of Sydney’s water supply system (Figure 4-20).  
The Shoalhaven system serves as a dual-purpose water 
supply and hydro-electric power generation scheme. 
Since the 1970s, Sydney and the Illawarra have relied 
on water pumped from Tallowa Reservoir on the 
Shoalhaven River to supplement water supplies 
in times of drought. The system can provide around  
30 per cent of supply to the Greater Sydney region. 
Water is transferred using the river system to provide 
additional water into Warragamba Reservoir or the 
Upper Nepean reservoirs (NSW Government 2010b).

The Kurnell desalination plant was constructed in 
response to low water storage inflows from 2000 
onwards and began supplying water to Sydney in 
January 2010 (Sydney Water Corporation 2011b).  
When operating at full capacity, the desalination  
plant can produce 90 GL of water per year, enough 
water to supply up to 15 per cent of Sydney’s current 
water needs. Water from the desalination plant  
enters the system at Erskineville and is distributed 
to approximately 1.5 million people across the Sydney 
central business district, inner west, eastern suburbs, 
southern Sydney and parts of the Sutherland Shire, and 
at times as far west as Auburn (NSW Government 2011d).

In addition to water sourced from surface water and 
desalination, water recycling is an important source for 
securing water for residential, commercial and industrial 
needs. Sydney Water operates 17 recycled water 
schemes including Australia’s largest recycled water 
scheme, at Rouse Hill. This scheme provides recycled 
water to more than 19,000 homes (Sydney Water 
Corporation 2011c). The Wollongong Recycled Water 
Scheme supplies water for industrial and irrigation use. 
The remaining recycled water schemes mainly supply 
agricultural areas and sports fields.

Sydney Water collects and treats Sydney’s wastewater 
via a network of 24,000 km of pipes and 29 wastewater 
treatment plants, 13 of which are recycling plants 
(Sydney Water Corporation 2011d). Sydney Water owns 
all of the 29 wastewater treatment plants and operates 
28 of them. One plant, Gerringong–Gerroa, is operated 
by Veolia Water on behalf of Sydney Water.
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Figure 4-20. Water supply schematic for Greater Sydney
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4.6.2 The Greater Sydney region (continued)

Surface storage levels and volumes in recent years 

Sydney’s rainfall is highly variable and the catchments 
are subject to infrequent but severe droughts, such  
as those in the 1890s, the 1930–40s and the recent 
drought of 2001–07. While there were periods of low 
inflows, there were also numerous large inflow events 
where storages filled quickly, even when levels were low 
(NSW Government 2010a).

The volume of water in a storage is influenced  
by inflows from the upstream catchments, water 
transfers between storages and the volume taken for 
water supplies under different demand management 
conditions (including water restrictions). The inter-
connected reservoir network in Sydney allows water  
to be transferred to where it is needed. For example,  
in 2008–09 the recorded inflow to the Warragamba 
Reservoir was 260 GL, including 46 GL of bulk water 
transfers from the Shoalhaven System via Wingecarribee 
Reservoir (Sydney Catchment Authority 2011c).

Figure 4-21 illustrates the combined volume of water 
stored in Warragamba, Cordeaux, Cataract and Avon 
reservoirs. These four reservoirs represent about  
90 per cent of the total storage capacity of the  
Sydney’s reservoir network since 1990. 

In 2009–10, the combined storage of the four reservoirs 
remained between 50–60 per cent of the accessible 
capacity. In the early part of the year, the combined 
storage was close to 60 per cent. There was a gradual 
decrease in storage to 50 per cent in the first half of the 
year. Above average rainfall in February 2010 allowed the 
combined storage volume to rise to close to 60 per cent 
and further rainfall in May and June 2010 maintained 
this level.

Figure 4-21. Combined surface water storage volumes for Warragamba and Cataract, Cordeaux and Avon reservoirs 
since 1989 (top) and during 2009–10 (bottom). Gaps in the black line indicate unavailable data points



Australian Water Resources Assessment 2010 South East Coast (NSW) – 32

4.6.2 The Greater Sydney region (continued)

As illustrated in Figure 4-21, the combined storage 
reached near full accessible capacity in 1990 and 
remained relatively high until 1993. Thereafter the 
storage volume decreased gradually to below 60 per 
cent in response to below average rainfall in 1993–94. 
Mandatory water restrictions were introduced in Sydney 
from November 1994 to October 1996 to reduce 
demand and, with above average rainfall in 1995, the 
combined storages improved to above 70 per cent of 
the accessible capacity. 

Following below average rainfall during 1996–97, the 
combined storage gradually decreased to below 60 per 
cent of accessible capacity by 1998, but heavy rainfall 
associated with a La Niña event in that year allowed the 
combined storage to rise rapidly to near full capacity. 
The storage volume remained above 80 per cent until 
2002. By 2005, the storage volume of the four 
reservoirs decreased to close to 40 per cent of 
accessible capacity following a severe drought in 
2002–03 and three consecutive years of below average 
rainfall. The combined storage volume remained low 
until 2007, then rose to 60 per cent of capacity by 2008 

following the wettest year in Sydney since 1998, and 
has remained close to this level since. 

Water restrictions in recent years

Figure 4-22 shows the water restrictions in place in 
Sydney in recent years as a measure to reduce the 
demand on water supplies. When the accessible volume 
of Warragamba Reservoir was decreasing, mandatory 
water restrictions were introduced in Sydney from 1 
November 1994. Mandatory water restrictions were 
lifted on 16 October 1996 (Sydney Water Corporation 
2010) following improvements in water storage volumes 
following above average rainfall in 1995.

During 2002, Sydney experienced the effects of  
the onset of one of the worst periods of drought in 
recorded history. Surface water storage levels began to 
decline rapidly and, as a strategy to reduce water 
consumption, voluntary water restrictions were 
introduced in Sydney from 15 November 2002 (Sydney 
Water Corporation 2010). Despite this, the volume of 
water in Warragamba Reservoir continued to decrease 
under the ongoing drought conditions.

Figure 4-22. Urban water restriction levels in Sydney since 1989 shown against accessible water volume in 
Warragamba Reservoir
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4.6.2 The Greater Sydney region (continued)

An overview of the restrictions and their date of 
introduction after 2002 are given by Sydney Water 
Corporation (2011e). With the total combined storage 
of Sydney’s reservoir network falling below 60 per cent 
of its capacity, Sydney Water introduced mandatory 
water restrictions level 1 at the beginning of October 
2003. When Sydney’s total reservoir storage dropped 
below 50 per cent of capacity, mandatory water 
restrictions were elevated on 1 June 2004 to level 2. 
Water restrictions were elevated to level 3 on 1 June 
2005 when the total reservoir storage dropped below 
40 per cent of capacity.

Storage in Warragamba Reservoir reached the lowest 
level observed in recent years in 2007. This was 
followed by an improvement in the storage volume 
in response to above average rainfall in 2007. Level 3 
water restrictions were eased on 21 June 2008 with 
the total combined reservoir storage volumes in Sydney 
reaching about 65 per cent. Combined reservoir 
storage volumes remained at around 60 per cent  
over the following 12 months and water restrictions 
were replaced by Water Wise Rules on 21 June 2009 
to encourage continued water saving.

Source and supply of water in recent years

Figure 4-23 shows the total volume of water sourced from 
surface water, recycling, and desalination by Sydney Water 
from 2005–06 to 2009–10 (National Water Commission 
2011a). The volume sourced from surface water 
includes water received from the bulk supplier (Sydney 
Catchment Authority) and surface water taken from the 
Hawkesbury River for supply to Richmond–Windsor. 

The total volume of water sourced in 2009–10 was 
516 GL. Over the past five years, the highest volume  
of water sourced (532 GL) was in 2005–06. Over the 
next two years, annual volume sourced decreased  
to 491 GL in response to water restrictions. The total 
volume of water sourced increased during the following 
two years, influenced by the easing of water restrictions 
from June 2008.

The main source of water supply for the Greater Sydney 
region is surface water, which ranged from 99 per cent 
of the total water sourced in 2005–06 to 94 per cent in 
2009–10. The volume of surface water taken from the 
network of reservoirs ranged from 98 per cent of the total 
water sourced in 2005–06 to 93 per cent in 2007–08.

Figure 4-23. Total urban water sourced for Greater Sydney from 2005–06 to 2009–10
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4.6.2 The Greater Sydney region (continued)

With the commissioning of the Kurnell desalination plant 
in January 2010, water sourced from desalination 
accounted for 3.9 per cent of total water sourced in 
2009–10. Water from recycling comprises  
a small yet significant component of water sourced, 
ranging from 0.7 per cent in 2005–06 to 2.1 per cent  
in 2007–08. In 2009–10, water sourced from recycling 
accounted for 2.0 per cent. 

Figure 4-24 shows the total volume of water delivered 
to residential, commercial, municipal and industrial 
consumers in the Greater Sydney region from  
2002–03 to 2009–10 (National Water Commission 
2011a). The total volume of water delivered to 
the residential sector in 2009–10 accounted for 
66 per cent of total potable water consumption.

Total water supplied decreased gradually from  
635 GL in 2002–03 to 482 GL in 2007–08. Water  
use increased again in the following two years, but  
use in 2009–10 was still relatively low compared  
with 2002–03. Based on the information available 
(National Water Commission 2011a) the average  
total water consumption across the Greater Sydney 
region dropped from 419 litres per person per day in  
2002–03 to 312 litres per person per day in 2009–10. 

Figure 4-24. Total urban water supplied to Greater Sydney from 2002–03 to 2009–10
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4.7 Water for agriculture
The South East Coast (NSW) region has a climate that 
varies from subtropical in the northeast to semi-arid  
in the western inland areas. In the subtropical north, 
dairy is the largest agricultural industry. Although mild 
winters and warm hot summers are also conducive  
to avocado, banana, citrus and other fruit production.  
In the mid-coast catchments of the region, wine grapes 
and dairy pasture are the two most important irrigated 
industries. The region’s southern coastal catchments 
have extensive forested headwaters, wetlands, river 
estuaries and freshwater swamps. Irrigated pasture 
for dairy production is the main agricultural industry 
followed by vegetables and floriculture.

4.7.1 Soil moisture in 2009–10

Upper soil moisture conditions were generally  
average to above average in dryland agricultural  
areas in central and northern parts of the region over 
the summer 2009–10 (November to April). The south 
of the region shows generally drier soil moisture 
conditions (Figure 4-25).

Upper soil moisture conditions increased over much  
of the region during the winter (May–October) of 2010 
in most dryland agricultural areas. Very much above 
average soil moisture conditions developed across 
central and northern areas, particularly in the western 
upland areas as a result of consistently above average 
rainfall across the north of the region. Upper soil 
moisture conditions remained at a generally average 
level across the south of the region (Figure 4-25).

Figure 4-25. 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 (NSW) region
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Figure 4-26. Context map of irrigation areas and infrastructure in the South East Coast (NSW) region
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4.7.2 Irrigation areas

Unregulated rivers are the major water source for the 
irrigation industry in most parts of the region (Figure 
4-26). In the subtropical northern coast, irrigation is 
necessary during spring and early summer. Irrigation 
from farm dams is widespread and provides a level of 
security during droughts. Irrigation from groundwater  
is very limited (Hope 2003a). In the mid-coast, most 
of the licences for irrigation are located in the Hunter 
catchment along the Williams and Goulburn rivers and 
Wollombi Brook (Hope 2003b). In the southern coast, 
irrigated agriculture occurs mainly in the Hawkesbury–
Nepean and Bega catchments (Hope 2003c). 

Irrigation water use in the region between  
2005–06 and 2009–10 is shown in Figure 4-27 and 
Figure 4-28 by natural resource management region. 
Data were sourced from the Water Use of Australian 
Farms reports (Australian Bureau of Statistics 2007; 
2008; 2009; 2010a; 2011). The data show that the 
highest irrigation water use occurs in the regulated 
Hunter catchment. A general decline in water use 
as a consequence of drought and low inflows can  
also be observed in a majority of the catchments. 
In the next section the Hunter River catchment is used  
as an example for water resource conditions and 
irrigated agriculture in 2009–10. 

Hunter River basin irrigation

The Hunter River drains the largest coastal catchment 
in New South Wales, covering some 22,000 km2 and 
is one of the most highly developed agricultural and 
industrialised regions in Australia. Approximately  
80 per cent of the irrigated area in the mid-coast 
catchments of the South East Coast (NSW) region  
is in the Hunter River basin. Irrigation is used to grow 
pasture and lucerne for dairy farms. Vineyards are the 
second most important irrigated enterprise and are 
located along the Goulburn River and Wollombi Brook. 
The river basin also supports a diversity of other 
agricultural activities, such as beef cattle, dairy, poultry, 
wool and sheep, cereal crops and horse and cattle 
studs. The location of irrigation areas are shown in 
Figure 4-29.

Irrigation water resources in the Hunter River basin

The Hunter River basin contains the only regulated 
water supplies in the NSW mid-coast region. The 
Hunter River discharges approximately 1,800 GL of 
water per year. Most of the water in the Hunter Valley 
comes from the north-eastern areas of the catchment. 

Figure 4-27. Total annual irrigation water use for 2005–06 to 2009–10 for natural resource management regions 
in the South East Coast (NSW) region (Australian Bureau of Statistics 2007; 2008; 2009; 2010a; 2011)
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Figure 4-28. 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 4-29. Hunter River basin irrigation areas 

4.7.2 Irrigation areas (continued)

The major tributaries of the Hunter River include:

•	 Goulburn	River,	which	drains	almost	half	of	the 
river basin, but contributes only around 23 per cent 
of the river flow 

•	 Paterson,	Allyn	and	Williams	rivers,	draining	the	
wetter area to the northeast of the Hunter Valley 

•	 Wollombi	Brook,	which	drains	the	south-eastern	
segment of the river basin

•	 Upper	Hunter	River,	which	drains	most	of	the	
northern section of the river basin.

Water is controlled by three reservoirs: Glenbawn,  
Lake St Clair (behind Glennies Creek dam) and Lostock 
reservoirs. The regulated river sections of the Hunter 
River Valley are:

•	 Hunter	River	downstream	of	Glenbawn	Reservoir

•	 Glennies	Creek	downstream	of	Glennies	 
Creek reservoir

•	 Paterson	River.
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4.7.2 Irrigation areas (continued)

The Hunter region has an estimated 32,800 GL of 
available groundwater, most of which is in the fractured 
or porous rocks (Water Resource Commission 1980). 
Only 1.4 per cent of this can be used, as most is 
too saline. Good quality groundwater is generally  
found within the riverine alluvium of the Hunter River 
and tributaries. This water is almost fully committed 
to agriculture.

Glenbawn Reservoir, with an accessible storage capacity 
of 750 GL plus 120 GL for flood control, is located behind 
the largest earth-filled dam in Australia. It regulates 
flows in the Hunter River downstream to Maitland. The 
reservoir has an area of 26 km2 with a maximum depth 
of 85 m. It provides town water, stock water, irrigation 
water, industrial water and environmental flows.

Glenbawn is operated in conjunction with Glennies 
Creek Reservoir. Glennies Creek has an accessible 
storage capacity of 283 GL with surface and catchment 
areas of 15 km2 and 233 km2, respectively. It supplies 
water for the town of Singleton as well as water for 
irrigation, stock and industries such as coal mining 
(State Water Corporation 2011). 

In 2009–10, flows in the catchments upstream of 
Glenbawn were at historically low levels during late 
spring and early summer but increased during late 
summer in response to heavy rainfalls (Figure 4-30).

Inflows to the two storages and water diversions for 
general security and high security entitlements over 
the past three decades are shown in Figure 4-31. 
Diversions increased in drought years in response  
to greater irrigation water demand. Total inflows to 
Glenbawn and Glennies Creek in 2009–10 were below 
average at 76 GL but were enough to maintain the 
storages’ volume at more than 60 per cent of 
accessible capacity (Figure 4-32).

Figure 4-30. Monthly discharge hydrographs compared to discharge deciles at reference gauges for inflows into 
Glenbawn Reservoir (Hunter River at Moonan and Belltrees) and Goulburn River flowing into the Hunter River
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Figure 4-31. Historic inflows to Glenbawn and Glennies Creek reservoirs together with diversions in the regulated  
Hunter Catchment (data from New South Wales Office of Water,-pers. comm.)

Figure 4-32. Water storage volumes available for irrigation at Glenbawn since 1992 (top) and during 2009–10 (bottom)
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4.7.2 Irrigation areas (continued)

Irrigation water management in the Hunter  
River basin

The Hunter Regulated River water sharing plan (NSW 
Department of Water and Energy 2009) contains rules 
for how water is shared between the environment and 
water users with different categories of licences. The 
plan establishes a long-term average annual extraction 
limit, estimated as 217 GL per year, out of an annual 
natural average flow estimated at 1,042 GL (NSW 
Department of Water and Energy 2009). This ensures 
a minimum level of flow in the Hunter River at Liddell 
(just upstream of the Glennies Creek junction) and 
Greta (near the end of the regulated river system). The 
plan also establishes water reserves (or environmental 
contingency allowances) of 20 GL per year in both 
Glenbawn and Glennies Creek reservoirs. The rules 
for how water is shared between extractive users  
are set by the plan.

The Hunter Regulated River water source is divided 
into	three	management	zones	and	five	supplementary	
water reaches for the management of extractions by 
supplementary water access licences. An actual 
Volumetric Allocation Scheme was introduced in  
1981 which is based on six ML/ha. In most years, 
water allocation for general security use was  
100 per cent or more.

Table 4-4 shows diversion volumes for the two 
categories of allocated entitlements between 2001  
and 2010. General security diversions were very low 
in the years following the 2006 El Niño drought, but 
have returned to a relatively high level in 2009–10.

Table 4-4. Total water inflows to the storages and allocations in the Hunter catchment

Year Inflows 
(ML)

General security 
(ML)

High security, 
LWU, S&D * (ML)

Total diversions 
(ML)

2000–01 328,000 20,000 6,000 26,000

2001–02 121,000 42,000 16,000 57,000

2002–03 35,000 85,000 18,000 103,000

2003–04 69,000 63,000 18,000 81,000

2004–05 96,000 65,000 17,000 82,000

2005–06 93,000 91,000 22,000 113,000

2006–07 84,000 18,000 25,000 42,000

2007–08 289,000 19,000 15,000 34,000

2008–09 243,000 32,000 13,000 45,000

2009–10 76,000 53,000 15,000 68,000

*LWU = local water utility, S&D = stock and domestic
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