
3.1 Introduction ................................................... 2
3.2 Key data and information ............................... 3
3.3 Description of region ...................................... 5
3.4 Recent patterns in landscape water flows ...... 9
3.5 Rivers, wetlands and groundwater ............... 19
3.6 Water for cities and towns............................ 32
3.7 Water for agriculture .................................... 42

3. North East Coast



Australian Water Resources Assessment 2010 North East Coast – 2

3.1 Introduction
This chapter examines water resources in the North 
East Coast region in 2009–10 and over recent decades. 
Seasonal variability and trends in modelled water flows, 
water stores and water levels are evaluated for the 
region and also in more detail at selected sites for 
rivers, wetlands and aquifers. 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 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.

3. North East Coast
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1. See Section 1.4.3 of Chapter 1–Introduction for the definition of this term.

3.2 Key data and information
Figure 3.1 presents the 2009–10 annual landscape 
water flows and the change in accessible surface water 
storage in the North East Coast region. Rainfall was 
slightly above average and evapotranspiration slightly 
below average (see Table 3-1), landscape water yield 
was higher than average. Soil moisture storage levels 
increased by 11 per cent and surface water storage 
levels also rose.

Table 3-1 gives an overview of the key findings 
extracted from the detailed assessments performed 
in this chapter.  

Figure 3-1. 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 North East Coast region
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Table 3-1. Key information on water flows, stores and use in the North East Coast region2

Landscape water balance

During 2009–10 During the last 30 years

Region  
average

Difference from 
long-term mean

Rank  
(out of 99)*

Highest value 
(year)

Lowest value 
(year)

866 mm +5% 64 1,124 mm 
(1988–89)

533 mm 
(1992–93)

675 mm -3% 42 818 mm 
(1998–99)

515 mm 
(1994–95)

172 mm +25% 73 317 mm 
(1990–91)

51 mm 
(1986–87)

Surface water storage (comprising approximately 83% 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

8,520 GL 6,573 GL 77.1% 7,615 GL 89.4% +12.3%

Measured streamflow in 2009–10

Northern rivers Central north rivers Central south rivers Southern rivers

Average to above 
average

Average to above 
average

Above average to very 
much above average

Predominantly 
average

Wetlands inflow patterns in 2009–10

Bowling Green  
Bay

Great Sandy  
Straight

Moreton Bay Southern Fitzroy River 
Floodplain complex

Average to above 
average in summer

Average to above 
average in late 

summer

Variable, above 
average in late 

summer

Average to exceptionally 
high in late summer

Urban water use (Brisbane and Gold Coast)

Water supplied 2009–10 Trend in recent years Restrictions

176 GL Steady (low relative to 
historical levels)

Eased from Medium level to 
Permanent Water 

Conservation

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

Burdekin Burnett-
Mary

Fitzroy Mackay South 
East 

Wet 
tropics

Cape York

453 GL 252 GL 192 GL 179 GL 143 GL 107 GL 3 GL

Soil moisture for dryland agriculture

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

Average and above average in most areas, 
very much above average in the far west of 

the region

Above average to very much above average 
across almost the entire region

Groundwater levels for selected groundwater management units in 2009–10

Callide Burdekin

Below average Above average

* 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.



Australian Water Resources Assessment 2010 North East Coast – 5

3.3 Description of region
The North East Coast region is a long, narrow area of 
Queensland between the Great Dividing Range and the 
Coral Sea. It is bounded at the north by the Torres Strait 
and in the south by the Queensland–New South Wales 
border. The region covers 451,000 km² of land area. 
River basins vary in size from 257 to 143,000 km². 

The climate of the region is subtropical to tropical  
with hot, wet summers and cooler, dry winters.  
The monsoonal summer rainfall is more reliable in the 
north and winter rainfall is more reliable in the south.

The region includes some of the most topographically 
diverse terrain in Australia, including high relief 
associated with coastal ranges and tablelands and 
a retreating escarpment with residual outliers on the 
coastal alluvial plains. North of Innisfail are the highest 
mountains in Queensland with the highest rainfall areas 
in Australia. In contrast, the area from just north of 
Townsville to as far south as Bundaberg is relatively dry.

Most of the region drains towards the Great Barrier 
Reef (Figure 3-2). The largest rivers are the Suttor  
and Belyando rivers in the Burdekin River basin and 
the Nogoa River in the Fitzroy River basin. Annual 
streamflow volumes at gauging sites on the Brisbane, 
Mary, Burnett, Fitzroy, Burdekin, North and South 
Johnstone, Mulgrave, Barron, Daintree, Bloomfield 
and Normanby rivers are examined in Section 3.5.

The region includes a number of Ramsar estuarine 
wetland sites which are of international ecological 
importance and provide a water quality filtering linkage 
to the Great Barrier Reef. The freshwater wetlands of 
the Southern Fitzroy River floodplain are an important 
habitat for waterbirds, shorebirds and various aquatic 
species. Recent flows into these wetlands are examined 
in Section 3.5.

The region has a population greater than 3.5 million. 
The largest population centres are Brisbane, the Gold 
Coast and the Sunshine Coast in the southeast. Other 
centres with populations greater than 25,000 include 
Hervey Bay, Bundaberg, Gladstone, Rockhampton, 
Mackay, Townsville and Cairns. The water supply to 
significant urban areas is addressed in Section 3.6. 

Town centres in the region are supplied water from 
systems operated by local government councils except 
in southeast Queensland where water is supplied from 
a more complicated supply system operated by a 
number of organisations. The southeast Queensland 
Water Grid is an integrated system that secures and 
manages these water supplies. The Water Grid 
comprises a network of treatment facilities and  
two-way pipes that move water between new and 
existing sources across the region. The Gold Coast 
Desalination Plant and the Western Corridor Recycled 
Water Scheme provide water sources that are resilient 
to the climatic condition. Purified recycled water is 
supplied to Swanbank and Tarong power stations 
with the potential to supply water to industrial 
and agricultural customers in the future. It can also 
supplement drinking supplies from Lake Wivenhoe 
if storage levels drop below 40 per cent. 

There are approximately 146 major storages in the 
region with a total accessible storage capacity in excess 
of 10,600 GL. The largest storages are Burdekin Falls 
Reservoir (Lake Dalrymple) in the Burdekin River basin 
and Fairbairn Reservoir (Lake Maraboon) in the Fitzroy 
River basin. 
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Figure 3-2. Key landscape and hydrological features of the North East Coast region (land use classes based on 
Bureau of Rural Sciences 2006)
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3.3 Description of region (continued)

The mix of land use in the region is illustrated in  
Figure 3-2. Most of the region is relatively undeveloped, 
much of which is used for grazing. In the north this 
occurs on native rangelands with fewer management 
inputs and pasture improvement than in southern river 
basins. Dryland and irrigated agriculture account for 
approximately 0.4 per cent of the land use of the area. 
Intensive land uses such as urban areas account for 
0.2 per cent of the area. 

The largest areas of irrigated agriculture are located 
in the Brisbane, Mary, Burnett, Burrum and Kolan  
river basins in the south; Plane Creek, the Fitzroy and 
Pioneer river basins in the centre of the region; and 
the Haughton and Burdekin river basins in the north. 
Water supply to the Burdekin irrigation district is 
described in Section 3.7.3.

The hydrogeology of the region is dominated by a 
large area of outcropping fractured basement rock. 
The groundwater systems in fractured rock typically 
offer restricted low-volume groundwater resources. 
In contrast, significant groundwater resources are 
localised in alluvial valley systems and coastal  
sand deposits. A more detailed description of 
the groundwater status in the region is given in 
Section 3.5.3. Surface water is the primary source of 
water supply for public use with groundwater mainly 
used for irrigation in alluvial valleys like the lower 
Burdekin area and Lockyer Valley, and for private  
stock and domestic supplies. This is reflected by the 
relatively small size of the groundwater management 
areas and the limited groundwater use in the region.

Greater resource potential is associated with the  
aquifer groups labelled in Figure 3-3 as:

•	 Surficial	sediment	aquifer	(porous	media	
– unconsolidated)

•	 Tertiary	basalt	aquifer	(fractured	rock)

•	 Mesozoic	sediment	aquifer	(porous	media	
– consolidated).

Another significant group is the Great Artesian Basin 
sediments, including the small area of intake beds of 
the Great Artesian Basin that are present along the 
western border of the region. The Great Artesian  
Basin is one of Australia’s largest and most significant 
groundwater basins; however, it is not dominant in  
the region.  
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Figure 3-3. Watertable aquifer groups in the North East Coast region (Bureau of Meteorology 2011e)
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3.4 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 3-4 shows that the North East Coast region 
experiences highly seasonal rainfall with a dominant wet 
summer period and a dry winter period. The 2009–10 
year began with dry conditions prevailing between July 
and November. The summer was wetter than usual, 
with the dry El Niño conditions in preceding months 
giving way to very wet conditions, particularly in the 
south of the region. This change was largely due to  
the monsoonal low event of late February and early 
March 2010, generating extremely high rainfall and 
widespread flooding in southern Queensland. Tropical 
cyclone Olga passed over the Cape York Peninsula 
in late January 2010 causing higher than average  
rainfall in the north of the region.

The dry conditions experienced at the beginning of 
2009–10 limited evapotranspiration to below normal 
levels between October and January. The wetter than 
usual summer, and resulting increased water availability, 
returned evapotranspiration to average levels from 
March to June 2010.

Monthly landscape water yield for the region remained 
low for the dry period between July and December 
2009, but shows a clear response to the higher rainfall 
experienced during the wet season of 2009–10. The 
extreme January–March 2010 rainfall events generated 
a very noticeable response in regional landscape water 
yield which was maintained until May 2010.

Figure 3-4. Monthly landscape water flows for the North East Coast region in 2009–10 compared with the long-term 
record (July 1911 to June 2010) 
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3.4.1 Rainfall

Rainfall for the North East Coast region for 2009–10 
was estimated to be 866 mm, which is five per cent 
above the region’s long-term average (July 1911 to  
June 2010) of 827 mm. Figure 3-5 (a) shows that  
during 2009–10, the highest rainfall occurred along the 
coastal areas and follows a general decreasing rainfall 
gradient heading inland to the west of the region. 

Rainfall deciles for 2009–10, shown in Figure 3-5 (b), 
indicate that average levels of rainfall were experienced 
across most of the region. Some areas in the north  
and west were wetter than average. Below average 
rainfall conditions were observed for limited areas, 
particularly the centre of the region.

Figure 3-6 (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 533 mm 
(1992–93) to 1,124 mm (1988–89). The annual average 
for the period was 804 mm.

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 3-6 (b). 
Summer rainfall averages are consistently higher than 
winter. This reflects the general seasonal pattern of 
rainfall for the region with wet summer months and low 
winter rainfall, particularly to the north of the region. 

These graphs of annual and seasonal rainfall indicate 
the presence of cyclical patterns in the region’s annual 
rainfall over the 30-year period, which are particularly 
noticeable in the higher summer rainfall averages.

Figure 3-5. Maps of annual rainfall totals in 2009–10 (a) and their decile rankings over the 1911–2010 period (b)  
for the North East Coast region
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Figure 3-6. 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 North East Coast region
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Figure 3-7. Linear trends in summer (November–April) and winter (May–October) rainfall over 30 years (November 1980 
to October 2010) for the North East Coast region. The statistical significance of these trends is often very low

3.4.1 Rainfall (continued)

Figure 3-7 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 at each 5 x 5 km grid cell depicts the 
modelled change in seasonal rainfall over the 30 years. 

The analysis of summer rainfall indicates strong  
positive rainfall trends in the north and central areas  
of the region. Decreasing trends in summer rainfall 
are observed across the southern half of the region, 
strengthening toward the very far south. The equivalent 
analysis of the winter rainfall periods shows slight 
downward trends in rainfall across the majority 
of the region.
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3.4.2 Evapotranspiration

Evapotranspiration for the North East Coast region for 
2009–10 was estimated to be 675 mm, which is three 
per cent below the region’s long-term (July 1911 to  
June 2010) annual average of 698 mm. The distribution 
of annual evapotranspiration across the region in 
2009–10, shown in Figure 3-8 (a), is closely related  
to the distribution of annual rainfall (Figure 3-5 [a]). 
Evapotranspiration for the year was highest along the 
coastal areas and lowest across the west of the region. 

Evapotranspiration deciles for 2009–10, shown 
in Figure 3-8 (b), indicate evapotranspiration was 
below average or very much below average across  
the southern areas of the region as well as in limited 
areas to the far north. Average values are observed 
across the centre of the region with above average 
evapotranspiration in the central west areas.

Figure 3-8. Maps of modelled annual evapotranspiration totals in 2009–10 (a) and their decile rankings over the 
1911–2010 period (b) for the North East Coast region
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Figure 3-9. 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 North East Coast region
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Figure 3-10. Linear trends modelled summer (November–April) and winter (May–October) evapotranspiration  
over 30 years (November 1980 to October 2010) for the North East Coast region. The statistical significance of these 
trends is often very low

3.4.2 Evapotranspiration (continued)

Figure 3-9 (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 515 mm (1994–95) to 821 mm (2008–09). 
The annual average for the period was 674 mm. 
The data show that the variability in annual 
evapotranspiration is closely linked to the variation 
between relatively wet and dry periods (Figure 3-6 [a]).

An indication of patterns, trends and variability in the 
seasonal evapotranspiration over the 30-year period 
summer (November–April) and winter (May–October) 
is presented using moving averages in Figure 3-9 (b). 
Consistent with rainfall, regional evapotranspiration for the 
summer period is consistently higher than during winter. 
The time-series of seasonal evapotranspiration averages 
reflect the cyclical patterns identified in the seasonal 
rainfall (Figure 3-6 [b]). This variability is particularly 
evident over the second half of the 30-year period.

Figure 3-10 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 at each 
5 x 5 km grid cell depicts the modelled change in 
seasonal evapotranspiration over the 30 years.

In general, the spatial pattern indicates a slight 
decreasing trend in the south and slight increasing 
trends across much of the centre of the region for  
both summer and winter period evapotranspiration.  
The magnitudes of the trends, both positive and 
negative, are greatest for the higher evapotranspiration 
of the summer period.
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3.4.3 Landscape water yield

Landscape water yield for the North East Coast  
region for 2009–10 was estimated to be 172 mm,  
which is 25 per cent above the region’s long-term  
annual average of 138 mm (July 1911 to June 2010). 
Figure 3-11 (a) shows landscape water yield for 2009–10 
and reflects a similar pattern to the distribution of annual 
rainfall (Figure 3-5 [a]). Highest values are observed 
along the eastern coast with a sharply decreasing 
gradient to the west of the region. Landscape water 
yield deciles for 2009–10, shown in Figure 3-11 (b), 
indicate above average yield values across much of 
the west, along the southern coast and in areas to  
the north of the region. Average and below average 
values are identified through the centre of the region.

Figure 3-12 (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 51 mm (1986–87) 
to 317 mm (1990–91). The annual average for the  
period was 134 mm. 

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) 
are presented using moving averages in Figure 3-12 (b). 
The graph shows that water yield is consistently higher 
during the summer period compared to the winter 
period. The summer averages also exhibit a greater 
interannual and cyclical variability, reflecting the  
pattern observed in the region’s rainfall (Figure 3-6 [b]).

Figure 3-11. Maps of modelled annual landscape water yield totals in 2009–10 (a) and their decile rankings over  
the 1911–2010 period (b) for the North East Coast region
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Figure 3-12. 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 North East Coast region
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Figure 3.13 Linear trends in modelled summer (November–April) and winter (May–October) landscape water yield over 30 
years (November 1980 to October 2010) for the North East Coast region. The statistical significance of these trends is 
often very low

3.4.3 Landscape water yield (continued)

Figure 3-13 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 at each 5 x 5 km grid cell 
depicts the change in seasonal landscape water yield 
over the 30 years. The pattern and distribution of 
landscape water yield trends across the region are 
closely related to those of rainfall (Figure 3-7).

Analysis of the summer period landscape water yield 
shows strongest positive trends in the northern and 
central areas, which are particularly strong along the 
northern coast. Over the 30-year period the magnitude 
of these increasing trends in the north of the region is 
high relative to average summer landscape water yield 
in these areas. Decreasing trends are identified in the far 
south of the region in the areas surrounding Brisbane. 

The winter period analysis indicates slight negative 
trend in landscape water yield across much of the  
south of the region and slight positive trends in the far 
north of the region. The clearly defined area of strong 
decreasing trend is identified for a limited part of the 
central north and may be an artefact of errors in the 
underlying rainfall data. This anomaly can also be 
observed in the winter period rainfall trend analysis 
(Figure 3-7).
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3.5 Rivers, wetlands and groundwater
For examination of regional streamflow in this report, 
48 stream gauges with relatively long records across 
20 geographically representative river basins, were 
selected (Figure 3-14). Streamflow at these gauges in 
2009–10 was analysed in relation to historical patterns 
of flow. Additionally, seven of these gauges were 
selected for analysis of patterns of wetland river inflows 
for the region.

The groundwater management units within the 
region are presented in Figure 3-15 (extracted from  
the Bureau’s Interim Groundwater Geodatabase).  
Most of the groundwater management units are 
relatively small in area reflecting the limited groundwater 
use in the region.
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Figure 3-14. Stream gauges selected for analysis in the North East Coast region
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Figure 3-15. Major groundwater management units in the North East Coast region (Bureau of Meteorology 2011e)
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3.5.1 Streamflow and flood report

Figure 3-16 presents an analysis of river flows over 
2009–10 relative to annual flows for the last 30 years  
at 46 monitoring sites throughout the North East Coast 
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 3-16 shows that observations from monitoring 
gauges in the region generally reflect the mostly 
average to above average modelled landscape water 
yield results shown in Figure 3-11. According to this 
Figure, most run-off was generated in the upstream 
reaches of the rivers, causing above average to very 
much above average total flows in many rivers in the 
centre of the region.

Broadly, Figure 3-16 shows:

•	 streamflow	for	2009–10	was	below	average	at	only	
two of the 46 monitoring sites. These were on the 
Brisbane River below Lake Wivenhoe in the far south 
of the region and also in an upstream tributary to the 
Burdekin River in the north 

•	 streamflow	was	average	at	19	monitoring	sites.	
These were on rivers in the far south of the region 
and among river basins in the central north 

•	 above	average	streamflow	was	recorded	at	 
46 monitoring sites. These are mainly located on 
rivers in the far north, centre and south of the region

•	 very	much	above	average	streamflow	was	 
recorded at five sites, located on rivers in the  
central south of the region.

Figure 3-16 shows a strong pattern of correlation 
between summer (November 2009 to April 2010) 
streamflow and total annual streamflow for 2009–10. 
This is to be expected given that the bulk of flows in the 
region, particularly in the north, occur over the summer 
months. It is apparent that while streamflow in the 
centre and south of the region was above average over 
2009–10, flows in these river basins were even higher 
over the summer months compared with annual 
average conditions.

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 two gauges selected as indicative 
stations for the North East Coast region are situated  
on rivers along the Queensland coast from Logan  
River in the south to the Daintree River in the north  
of the State (Figure 3-14). The stations were also 
selected on the basis of data quality and coverage 
for the 2009–10 period.

Rainfall associated with ex-tropical cyclone Olga was 
recorded in a wide area across Queensland during 
the first ten days of February 2010. Moderate to heavy 
rainfall produced fast stream rises over already 
saturated catchments. Olga crossed the coast, north  
of Cairns, initially on 24 January 2010 and reformed 
once in the Carpentaria Gulf. The cyclone crossed 
again around Normanton on 29 January. The system 
then weakened into a rain depression within hours  
of making landfall and tracked steadily southeast.  
The monsoon trough crossing the east coast was 
consequently dragged southward to the central coast 
region producing heavy rainfall and flooding in the 
Pioneer and Haughton river catchments. The Haughton 
River flood at Giru was the third highest on record.

Widespread shower and thunderstorm activity, 
spreading to rain over some areas, was recorded from 
16–19  February 2010. The establishment of a ridge 
over Queensland, during 19 and 20 February, brought 
more stable conditions and confined rainfall to coastal 
and northern parts of the State. This moderate to heavy 
rainfall produced floods of varying severity in the 
Nogoa, Comet and Dawson rivers (all tributaries of the 
Fitzroy River). Flood levels at Rockhampton remained 
well below the minor flood level.



Australian Water Resources Assessment 2010 North East Coast – 23

Figure 3-16 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 North East Coast region
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Table 3-3. 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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3.5.2 Inflows to wetlands

This section looks at water flows into important 
wetlands in the region. Three internationally recognised 
Ramsar estuarine wetland sites (Bowling Green Bay, 
Great Sandy Straight and Moreton Bay) and a nationally 
important freshwater wetland site (the southern Fitzroy 
River floodplain complex) were selected for examination. 

Seven wetland reference gauges were selected 
(Figure 3-14 and Figure 3-17) to enable an analysis of 
wetland river inflow patterns for the region. Figure 3-17 
presents a comparison of 2009–10 monthly flows with 
monthly flows over the 30-year period 1980 to 2010 for 
each of the seven reference gauges.

While the seven selected reference gauges do not 
measure the total volumes of freshwater inflow to  
these wetlands, they do capture much of their temporal 
characteristics. In this regard, the following may be 
observed with respect to wetland water supply inflow 
in 2009–10 relative to the 30-year record:

•	 for	the	tropical	north,	above	average	summer	flows	in	
2009–10 were balanced by average flows for the rest 
of the year

•	 for	the	southern	Fitzroy	River	floodplain	complex, 
the early summer inflows were around average; 
however, the bulk of summer wet season flows  
were very much above average

•	 for	the	Mary	River	feeding	into	the	Great	Sandy	 
Strait in southern Queensland, the summer flow 
situation was similar to the above, with very much 
above average mid-summer season inflows

•	 for	far	southeast	Queensland,	river	flows	into	
Moreton Bay reflect substantially drier conditions 
in 2009–10, with the Brisbane, Logan and Nerang 
rivers presenting winter and summer flows which 
ranged from very much below average to average, 
except for average to above average flows in 
February–March 2010.

Figure 3-18 explores the pattern of changing wetland 
river inflows through the 30 years between 1980 and 
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 seven 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 
river flows 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 3-18 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. In addition, the 10th percentiles 
(low flow) are sometimes estimated to be 0 ML/day 
and therefore are shown as the minimum plotted  
value for a gauge in Figure 3-18.

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

•	 an	overall	ten-year	cyclic	high	inflow	pattern	for 
all the reference sites similar to rainfall

•	 no	obvious	long-term	trends	in	high	inflow	volumes	
except for the Brisbane River in the far southeast 
where decreasing trend is indicated

•	 increasing	trends	in	median	and	low	flow	volumes 
for the rivers in the tropical north 

•	 decreasing	trends	in	low	flow	volumes	in	central	
Queensland on the Mary and Fitzroy rivers. From 
1993 onwards the Fitzroy River has a markedly  
lower 10th percentile flow

•	 decreasing	trends	in	median	and	low	flow	volumes 
at Logan River.
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Figure 3-17. 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 North East Coast region
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Figure 3-18. Daily flow percentiles extracted from a five-year moving window at reference gauges on rivers 
flowing into selected wetland sites of the North East Coast region
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3.5.3 Groundwater status

Figure 3-19 shows the average watertable salinity 
(1990–2010) as total dissolved solids in milligrams 
per litre (mg/L), based on electrical conductivity 
measurements, at selected shallow groundwater bore 
sites across the North East Coast region. Generally, 
very fresh groundwater is present in the north of the 
region with the exception of the Lower Burdekin 
groundwater management unit where some salinity 
values are in excess of 3,000 mg/L (see Figure 3-15). 
Groundwater salinity in the lower part of the region is 
variable with some very high salinity values occurring in 
the Bundaberg groundwater management unit.

Figure 3-20 and Figure 3-21 show groundwater levels 
and salinity in selected bores across the region from 
1990–2010. Caution is advised in interpreting single 
point measurements of groundwater level recorded  
in a groundwater bore. The groundwater conditions  
at a particular bore site are often atypical; for example 
local heterogeneity in the hydrogeology or groundwater 
extraction from neighbouring bores can have a 
significant effect on measured groundwater levels.  
The bores in Figure 3-20 and Figure 3-21 have been 
selected to try to avoid these issues and to provide  
a typical time-series of local groundwater conditions. 

Figure 3-20 shows groundwater level and salinity 
measurements in the north of the North East Coast 
region, where there appears to be a rising trend in 
groundwater levels in bores two and three over the last 
20 years. This reflects the rising trend in rainfall for the 
northern part of the region (Figure 3-7). The increasing 
irrigation in the Burdekin Irrigation Area over this period 
may also be affecting groundwater levels in bore two.

On the western edge of the region, bore five has a deep 
and steady groundwater level over the 20-year period. 
The two factors that are likely to be contributing to this 
behaviour are the lower rainfall in this area (resulting in 
slow steady recharge at depth) and the influence of a 
slow steady groundwater flow to the west in the Great 
Artesian Basin aquifers, which are present in the locality 
of the bore. 

Figure 3-21 shows groundwater level and salinity 
measurements in the south of the North East Coast 
region. Bores one and five demonstrate a generally 
falling trend in groundwater level over the 20-year 
period, which is likely to be a response to the lower 
rainfall in the southern part of the region (Figure 3-7). 
The slightly rising trend in groundwater levels for bores 
two and three may be the result of the irrigation within 
the Bundaberg groundwater management unit.

In general, the variation in groundwater responses is an 
indication of differences in climatic conditions as well  
as soil and aquifer properties. The groundwater salinity 
values are typically relatively low (less than 3000 mg/L) 
and do not change greatly over the 20-year period. 
Further details of groundwater conditions in the 
Burdekin Irrigation Area are provided in Section 3.7. 
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Figure 3-19. Median watertable salinity for the 1990–2010 period measured in selected shallow groundwater  
bores across the North East Coast region
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Figure 3-20. Groundwater levels and salinities from selected representative bores in the northern part of the 
North East Coast region
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Figure 3-21. Groundwater levels and salinities from selected representative bores in the southern part of the  
North East Coast region
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3.6 Water for cities and towns
3.6.1 Regional overview

The major urban areas in the North East Coast region 
are in the southeast. Across the region, urban areas 
account for 0.2 per cent of the total land area. On the 
South Coast, urban areas constitute greater than 15 per 
cent of the total area. In the north of the region, urban 
areas occupy four to seven per cent of the land surface.

The main urban centres with more than 25,000 people 
are located on the coastline. From south to north they 
are the Gold Coast, Brisbane, Sunshine Coast, Hervey 

Bay, Bundaberg, Gladstone, Rockhampton, Mackay, 
Townsville and Cairns. These cities, the river basins in 
which they are located and their storages are shown in 
Figure 3-22 and Table 3-2. 

Variation in the volume of water held in storage over 
recent years and in 2009–10 for four of the cities in 
Table 3-2 is shown in Figure 3-23.

Table 3-2. Cities and their water supply storages in the North East Coast region 

City Population* River basin Major supply storages  

Gold Coast 500,000 South Coast Hinze Reservoir

Brisbane 1000,000 Brisbane River Lake Wivenhoe, Lake Somerset and North Pine Reservoir

Sunshine Coast 320,000 Mary River Lake MacDonald, Baroon Pocket, Ewen Maddock, 
Cooloolabin and Wappa reservoirs

Hervey Bay 59,000 Mary River Lake Lenthall

Bundaberg 67,000 Burnett River Ben Anderson Barrage, Ned Churchward Weir, Paradise 
and Fred Haigh reservoirs

Gladstone 50,000 Calliope River Awoonga Reservoir

Rockhampton 77,000 Fitzroy River Fitzroy River Barrage and Eden Bann Weir

Mackay 85,000 Pioneer River Teemburra and Kinchant reservoirs

Townsville 104,000 Ross River Ross River and Paluma reservoirs

Cairns 147,000 Mulgrave–Russell Rivers Tinaroo Falls and Copperlode reservoirs

* Australian Bureau of Statistics (2010b) 
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Figure 3-22. Urban areas and supply storages in the North East Coast region
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Figure 3-23. Variation in the amount of water held in storage over recent years (light blue) and over 2009–10 (dark blue) 
for cities in the North East Coast region 

Mackay (Teemburra and Kinchant reservoirs)

Bundaberg (Ben Anderson Barrage, Ned Churchward Weir, Paradise and Fred Haigh reservoirs)  

Brisbane (Lake Wivenhoe, Lake Somerset and North Pine Reservoir)

Gold Coast (Hinze Reservoir)
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3.6.2 Brisbane and the Gold Coast

Brisbane and the Gold Coast are located in southeast 
Queensland. The area consists of three water resources 
planning areas – Moreton, Logan and Gold Coast – and 
covers around 21,000 km². This is the most urbanised 
part of the region and provides an example of a 
relatively complex water supply system.

The Gold Coast water resources planning area is  
1,300 km² and includes the Pimpama River, Coomera 
River, Nerang River, Tallebudgera Creek and Currumbin 
Creek catchments. Throughout the plan area, 
streamflows are used for irrigation and other agricultural 
purposes, while sub-artesian water is taken from local 
aquifers for agricultural and domestic uses. The highly 
developed and populated city of the Gold Coast and its 
surrounding districts rely primarily on Hinze Reservoir 
on the Nerang River and Little Nerang Reservoir on 
Little Nerang Creek. Urban water use accounts for  
70 per cent of total water use within the plan area,  
with the remainder used for industrial (15 per cent)  
and rural (15 per cent) purposes (Department of  
Natural Resources and Water 2009).

The Logan basin water resources planning area is 
4,200 km² and includes the Logan and Albert rivers  
and the Redlands sub-catchments. Nearly two-thirds 
of water supplied in the area is for irrigated agriculture, 
including fodder, cereal and horticulture crops. Water in 
the Logan River water supply system is supplemented 
from Bromelton Weir and Cedar Grove Weir on the 
Logan River, and Lake Maroon on Burnett Creek. 
Irrigated agriculture is centred on the Logan River water 
supply system, with water for irrigation also taken from 
local creeks. Town water for Beaudesert, Rathdowney, 
Kooralbyn, South Maclean and Cedar Grove is taken 
directly from the Logan River (Beaudesert also draws 
water from the Albert River). Canungra draws its 
supplies from Canungra Creek, while some water 
for the Redland City Council area is drawn from 
Tingalpa Creek.

The Moreton water resources planning area is  
15,600 km² and includes the catchments of the 
Brisbane River, Pine Rivers, Caboolture River,  
Cabbage Tree Creek and Pumicestone Creek. Three 
large reservoirs (Lake Wivenhoe, Lake Somerset and 
North Pine Reservoir) hold 83 per cent of the stored 
water in the area. Approximately three-quarters of 
allocated water is for urban and industrial purposes. 
The upper, central and lower Brisbane River are the 
sources of water supply for many towns, including 
Brisbane City. Water for Toowoomba is taken directly 
from Cressbrook and Perseverance reservoirs and from 
Lake Wivenhoe in times of shortage. A number of small 
reservoirs are used to supply many of the other towns 
within the plan area. About eight per cent of the total 
allocated water is used for irrigated agriculture 
(including fodder, cereal and horticulture crops).

In the rest of this section, the data is presented for 
Brisbane, Logan and Gold Coast city councils only.
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Figure 3-24. Water supply schematic for Brisbane and the Gold Coast
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3.6.2 Brisbane and the Gold Coast (continued)

Urban water infrastructure and management  
in southeast Queensland

Figure 3-24 shows the major water infrastructure 
supporting Brisbane and the Gold Coast, including  
the southeast Queensland Water Grid, and illustrates 
urban flow pathways among water utilities and major 
customers. The water grid is an integrated system  
that manages southeast Queensland’s water supplies. 
The southeast Queensland Water Grid comprises  
an infrastructure network of treatment facilities and 
two-way pipes that move water between new and 
existing sources across the region. It provides 
southeast Queensland with more water sources, 
both dependent on climatic conditions (surface  
water reservoirs and rainfall) and resilient to climatic 
conditions (desalination and purified recycled water), 
managed with a conservation focus. The network 
includes about 450 kilometres of pipelines to move 
water from areas of surplus to areas of shortfall.  
Key components include 25 reservoirs, 47 weirs, 46 water 
treatment plants and 14 groundwater bore fields. The 
network allows the coordinated use of all major bulk 
water sources in the region. Some water is exported 
to adjacent regions, the largest being Toowoomba.

Water sources that are not greatly affected by climatic 
conditions include the Gold Coast Desalination works 
and the Western Corridor Recycled Water works.  
The former is located at Tugun and can provide up 
to 133 ML of new drinking water a day to the grid.  
The latter includes more than 200 kilometres of 
pipelines and three advanced water treatment plants 
at Bundamba, Gibson Island and Luggage Point.  
It can provide purified recycled water to power stations, 
future industrial customers and, potentially, agricultural 
users. It can also supplement the region’s drinking 
water supply through supplying Lake Wivenhoe  
when reservoir levels fall to 40 per cent and below.

The southeast Queensland Water Grid Manager is a 
Queensland Government-owned statutory body that is 
responsible for managing the strategic operation of the 
southeast Queensland water supply network. During 
2009–10 it delivered bulk and purified recycled water  
to ten councils (Brisbane, Gold Coast, Ipswich, Lockyer 
Valley, Logan, Moreton Bay, Redland, Scenic Rim, 
Somerset and Sunshine Coast) and business 
customers (including the Swanbank, Tarong and  
Tarong North power stations). Local government-owned 
retailers took responsibility for the retail sale of water 
supply and sewage disposal services to households 
and businesses through their water distribution 
networks. This arrangement changed in July 2010  
when utilities were created to take over the roles of 
bulk supply and the provision of water and wastewater 
services to customers. These utilities will take a  
leading role in the future provision of water in  
southeast Queensland.

About 20,000 southeast Queensland residents live 
in communities that have drinking water supplies not 
directly connected to the southeast Queensland Water 
Grid. These communities obtain water from a range 
of sources with varying levels of security.

Surface storage inflows in 2009–10 

Figure 3-25 illustrates the combined inflows to the main 
water supply reservoirs for southeast Queensland 
(Wivenhoe, Somerset and North Pine) in 2009–10. 
These are compared with monthly inflows since 
January 2000, shown as decile bands on the same 
graph. Reservoirs received significant inflows during  
the February to April 2010 period, which resulted in  
an increase in combined storage levels (Figure 3-26). 
Inflows in March 2010 were the highest monthly inflows 
of the last decade. Inflows were below average in most 
months of 2009–10 except for July 2009 and the 
January–April 2010 period.
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Figure 3-25. Combined inflows to Lake Wivenhoe, Lake Somerset and North Pine reservoirs for 2009–10

Figure 3-26. Combined surface water storage volumes for Lake Wivenhoe, Lake Somerset and North Pine Reservoir 
since January 1994 (top) and during 2009–10 (bottom)
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3.6.2 Brisbane and the Gold Coast (continued)

Surface storage levels and volumes in recent years 

From 2001–09, southeast Queensland experienced the 
lowest levels of rainfall over an eight-year period in the 
region’s recorded rainfall history, which resulted in both 
reductions in run-off and increases in the length of 
period of below average flows (Queensland Water 
Commission 2010a). 

Reservoir levels reached 60 per cent of their combined 
capacity in May 2009. Following further rainfall in  
June 2009, the combined reservoir levels reached  
77 per cent capacity at the start of the 2009–10 year.  
They dropped to 70 per cent by January 2010 and  
rose again to 98 per cent by March. Combined 
reservoir levels were over 95 per cent for the 
remainder of 2009–10.

Over the past 16 years, the combined reservoir levels 
reached 100 per cent twice. The first time occurred 
in May 1999 and lasted for almost eight months. 

The reservoirs again reached full capacity in February 
2001. Since then storage volumes continually dropped, 
except for a few small rises, and eventually reached an 
historic low of 16.4 per cent of capacity in August 2007. 
The combined water storage volumes were below  
20 per cent capacity for six months from April 2007  
to September 2007 and only reached 40 per cent  
of their combined capacity by July 2008. Since then 
volumes have gradually increased.

Water restrictions in recent years

The Queensland Government’s drought response, 
which began in 2005, included increasing the number 
of sources for water supply through the building of 
reservoirs, a desalination plant and purified recycled 
water plants. Water use was also reduced through  
the demand management program of the Queensland 
Water Commission which focused on both residential 
and non-residential sectors.

Figure 3-27. Urban water restriction levels and permanent water conservation measures (PWCM) across southeast 
Queensland since 2005 shown against the combined accessible water volume of Lake Wivenhoe, Lake Somerset and 
North Pine Reservoir
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3.6.2 Brisbane and the Gold Coast (continued)

The Queensland Water Commission manages decisions 
about water restrictions and these have been in place 
across southeast Queensland since 2005. Restrictions 
in force throughout southeast Queensland (excluding 
Redland, Sunshine Coast Council and Toowoomba) are 
shown against combined storage levels in Figure 3-27. 
A description of the restrictions can be found on the 
website of Queensland Water Commission (2010b).

Major rainfall events in 2009, particularly in April and May, 
and the completion of major infrastructure projects 
contributed to increased water storage levels and supply 
capacity. With storage volumes reaching 50 per cent of 
capacity in April 2009, restrictions were eased from 
High Level to Medium Level with a use target of 200 litres 
per person per day. As rainfall continued, the combined 
reservoir volumes rose to 77 per cent in July 2009.

Permanent water conservation measures, however, 
were introduced in December 2009 across southeast 
Queensland including the Sunshine Coast. These 
measures encouraged the use of a maximum of 200 
litres per person per day. This resulted in regionally 
consistent water restrictions for all southeast 
Queensland local government areas. 

Source and supply of urban water in recent years

Figure 3-28 shows total volume of water sourced from 
surface water, groundwater, recycling, and received 
from bulk suppliers for Brisbane, Gold Coast and Logan 
city council areas (National Water Commission 2011a). 
The volume of surface water and groundwater shown 
in Figure 3-28 refers to water taken locally by water 
retailers. In addition, water retailers are responsible for 
sourcing and distribution of recycled water (Figure 3-28). 
Bulk water is the water supplied by the SEQ water grid, 
which was originally sourced from surface water (dams 
and reservoirs) and the Gold Coast Desalination works. 
For the Brisbane, Gold Coast and Logan city council 
areas, the total volume of water sourced in 2009–10 
was 221 GL. Over the past five years, the highest 
volume of water sourced for these council areas was in 
2005–06. During 2005–06, water restriction levels were 
at Level 1 and 2 and water storage volumes dropped. 
Over the next three years, the volume of water sourced 
fell as a result of demand management reflected in 
water restrictions. The lowest volume of water sourced 
over the past five years was in 2008–09. The main 
sources of water supply were from bulk suppliers and 
recycled water systems (Figure 3-28).

Figure 3-28. Total urban water sourced for southeast Queensland from 2005–06 to 2009–10. See text for description of 
water sources
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3.6.2 Brisbane and the Gold Coast (continued)

Groundwater makes a small yet important contribution 
to local water supplies in this area. The limited size 
of groundwater resources in southeast Queensland 
means that groundwater will not comprise a sizable 
component of the region’s water supply.

Groundwater currently constitutes about six per cent  
of the total water use in the region. At present, the 
Redland City Council extracts groundwater from North 
Stradbroke Island while the Moreton Bay Regional 
Council extracts groundwater from Bribie Island.

Figure 3-29 shows the total volume of water delivered  
to residential, commercial, municipal and industrial 
consumers in Brisbane, Gold Coast and Logan city 
council areas (National Water Commission 2011a). Total 
water supplied was 220 GL in 2005–06 and decreased 
for two consecutive years due to water restrictions. 
Total water supplied then increased slightly due to the 
fact that water restrictions were eased, including the 
reintroduction of outdoor watering. Total volume of 
water supplied to urban customers in 2009–10 was  
176 GL. The recent water use is low compared to 
historical levels of water use. 

Using population numbers and total water supplied data 
from National Performance Reports, the average total 
water consumption across southeast Queensland in 
2009–10 was 634 ML/d or 255 litres per person per  
day (L/p/d), well below the southeast Queensland  
Water Strategy planning assumption of 375 L/p/d.  
The residential sector accounted for 74 per cent of 
potable water consumption (similar to the previous  
year when residential consumption was estimated to 
be 73 per cent). Average residential consumption for 
southeast Queensland was 163 L/p/d. The lowest  
water consumption was from the central part of 
southeast Queensland (141 L/p/d) and the highest was 
from Sunshine Coast (230 L/p/d). The non-residential 
sector accounted for 26 per cent of potable urban 
water consumption.

Figure 3-29. Total urban water supplied to southeast Queensland from 2005–06 to 2009–10
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3.7 Water for agriculture
Most of the North East Coast region is relatively 
undeveloped and much of this is used for grazing.  
In the north, grazing occurs on native rangelands  
with fewer management inputs and less pasture 
improvement than in the south. Dryland and irrigated 
agriculture account for approximately 0.4 per cent of 
the land use of the area. Intensive land uses such as 
urban areas account for 0.2 per cent. 

The greatest area of dryland agriculture (1.8 million 
hectares) is located in the Fitzroy River basin. Other 
river basins dominated by dryland agriculture are 
located in central and northern Queensland. Forestry 
generally occurs in upper catchment areas and is 
relatively evenly distributed across higher rainfall river 
basins with the largest extents occurring in southern 
basins (e.g. Fitzroy, Burnett and Mary rivers).

3.7.1 Soil moisture

Upper soil moisture content during the summer  
of 2009–10 (November–April) was average to well  
above average for the season, particularly in pastoral 
and cropping regions to the west of Emerald,  
Moranbah and Charters Towers (Figure 3-30). 

Soil moisture increased to very much above average 
levels across most dryland agricultural areas during  
the winter (May–October) of 2010 (Figure 3-30).  
These increases were largely a consequence of  
high rainfall in August, September and October 2010, 
after the 2009–10 year.

3.7.2 Irrigation areas

Irrigated agriculture occupies only a small proportion of 
the region. The larger of these areas are located in the 
Brisbane, Mary, Burnett, Burrum and Kolan river basins 
in the south; the Fitzroy, Plane Creek and Pioneer river 
basins in the centre of the region and the Haughton  
and Burdekin river basins in the north (Figure 3-31).

A comparison of water use in irrigated catchments 
of the region over the period 2005–06 to 2009–10  
is shown in Figure 3-32 and Figure 3-33 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 Burdekin Irrigation Area is used as an example  
of resource condition and water use for irrigated 
agriculture in 2009–10 (see section 3.7.3). 

Figure 3-30. 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 North East Coast region 



Australian Water Resources Assessment 2010 North East Coast – 43

Figure 3-31. Map of irrigation areas and infrastructure in the North East Coast region
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Figure 3-32. Annual irrigation water use (GL) per natural resource management region for 2009–10 in the North East 
Coast region (Australian Bureau of Statistics 2007; 2008; 2009; 2010a; 2011)
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3.7.3 Burdekin Irrigation Area

The Burdekin River basin is located in the dry tropics  
on the northeastern coast of Queensland, covering  
a total catchment area of approximately 133,000 km2. 
This region of Queensland can receive more than 300 
days of sunshine each year, which is a primary reason 
for the highly productive agricultural industry. This can 
be tempered, however, by the traditional wet season, 
which runs from November to March each year with the 
wettest months typically being January and February.

The lower Burdekin area is one of Queensland’s premier 
irrigation zones and has a reputation for producing 
some of the highest yields and highest quality 
sugarcane in Australia. Although sugarcane is the 
dominant crop, approximately one-third of the national 
mango harvest is produced in the region. Additionally, 
the region’s horticultural sector produces a wide variety 
of fruit and vegetable crops, including out-of-season 
winter crops, such as capsicums, eggplant, bananas, 
plums, tomatoes, rockmelons, watermelons, chillies, 
beans and sweet corn (SunWater 2010).

The Burdekin Irrigation Area was established in the 
early 1950s and consisted of approximately 7,500 ha of 
land at Claire, Millaroo and Dalbeg located on the levee 
soils of the lower Burdekin River floodplain. At this  
time, water supplies for these irrigation areas were 
sourced from the Gorge Weir and Blue Valley Weir.  
In the 1970s these supplies were supplemented  
by (transferred) water from the Eungella reservoir on 
the Broken River. In 1984, construction of the Burdekin 
Falls Reservoir commenced. It is one of the largest 
surface water storages in Queensland covering an  
area of 22,400 ha and impounds water up to 50 km 
up the Burdekin River forming Lake Dalrymple. The 
construction of the dam was completed in 1987 and it 
filled during the following wet season in 1988. Following 
dam construction, the Queensland Government 
developed a further 32,500 ha of irrigation areas 
on the left and right banks of the Burdekin River, 
approximately 150 km below the storage.

Figure 3-33. Total annual irrigation water use for 2005–06 to 2009–10 for natural resource management regions 
in the North East Coast region (Australian Bureau of Statistics 2007; 2008; 2009; 2010a; 2011)
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3.7.3 Burdekin Irrigation Area (continued)

The Burdekin–Haughton Water Supply Scheme is a 
surface water-dominated irrigation system and is mainly 
located to the north and west of the Burdekin River.  
The supply system receives significant volumes of 
water from Burdekin Falls Reservoir. Irrigation is 
supplemented by groundwater supplies. The Burdekin 
Irrigation Area is underlain to a significant extent by 
relatively shallow groundwater systems (Bristow 2009). 

Most of the remaining irrigated area is located downstream 
in the Burdekin River delta area and is a groundwater-
dominated irrigation system. Lower Burdekin Water, 
formed to manage this area, is a joint venture of the North 
Burdekin Water Board and the South Burdekin Water 
Board (autonomous Boards funded by irrigators). A 
primary role of Lower Burdekin Water is the management 
of groundwater recharge to prevent seawater intrusion 
to the aquifer (Bristow & Stubbs 2010). 

Surface water management and supply to the 
Burdekin Irrigation Area

The tropics of northern Australia are renowned for 
highly variable seasonal and annual rainfall events that 
are linked to the El Niño Southern Oscillation, tropical 
lows/cyclones and monsoonal activity (Lough 2001). 
The extreme seasonality is clearly highlighted in the 
historical streamflow discharge records of gauging 
stations on the Burdekin River at Sellheim (120002C), 
Cape River at Taemas (120302B) and Suttor River at St 
Anns (120303A). Approximately, 85–90 per cent of the 
recorded discharge in three catchments upstream of 
the Burdekin Falls Reservoir for the period 1990–2010 
occurred during the wet season, in the months of 
December through to the end of March (see Figure 3-34).

The total accessible storage capacity of the Burdekin 
Falls Reservoir is 1,860 GL. The reservoir is supplied  
by an upstream catchment area of approximately  
120,000 km2. The upstream catchment extends north 
to the Seaview Range west of Ingham, south to the 
Drummond Range near Alpha through the Suttor and 
Belyando Rivers, southeast to the coastal ranges west 
of Mackay, and west beyond Charters Towers to the 
Lolworth, Montgomery and Stopem Blockem Ranges 
through the Clarke River. In spite of the large capacity  
of the Burdekin Falls Reservoir, the considerable 
size of the inflowing upstream catchment area 
combined with the significant seasonal discharge  
from these contributing catchments has resulted  
in the dam spilling almost every wet season since 
construction (Faithful & Griffiths 2000).

That both high priority and medium priority customers 
in the Burdekin Irrigation Area received full water 
allocations for the past seven years highlights the 
reliability of storage recovery of this reservoir as a result 
of high inflow volumes relative to total surface storage 
capacity. A minimum accessible storage volume of  
54 per cent (1,000 GL) was recorded on 13 January 
2006 but recovery to a full level occurred in the 
following 94 days during the wet season (Figure 3-35). 
This is equivalent to a change in storage of 846,000 ML 
during the refill period, which equates to an average 
daily increase in storage of approximately 9,000 ML 
over almost three-months.



Australian Water Resources Assessment 2010 North East Coast – 47

Figure 3-34. Monthly discharge hydrographs compared to discharge deciles at reference gauges for inflows to the  
Burdekin Falls Reservoir

3.7.3 Burdekin Irrigation Area (continued)

Groundwater occurrence in the Burdekin 
Irrigation Area

Irrigation in the Burdekin River delta area (Figure 3-36) 
is underlain by relatively shallow groundwater systems 
(Bristow 2009). A groundwater-dominated irrigation 
system is managed by Lower Burdekin Water in the 
area, downstream and east of Mount Kelly (Lenahan & 
Bristow 2010). Currently more than 1400 groundwater 
pumps are in operation applying 10–40 ML/ha/yr 
(McMahon et al. 2002). This is equivalent to 1,000–
4,000 mm/year. The water source used for irrigation 
(groundwater or surface water) depends on proximity 
to the river or irrigation channels and on groundwater 
salinity and yield. 

The coastal floodplain groundwater system is mostly 
unconfined. The shallow groundwater is in direct 
hydraulic connection with the Burdekin River. Typically, 
during the dry season, groundwater elevation is higher 
than surface water levels in the river upstream of  
The Rocks (see Figure 3-36 for location) allowing 
groundwater discharge into the river. During occasional 
high flow events in the wet season, the direction of  
flow is reversed allowing surface water to recharge 
groundwater (Lenahan & Bristow 2010). This activity 
indicates a high connectivity between surface water 
and groundwater. Generally, lateral groundwater flow 
is northerly towards the coast; however, groundwater 
pumping causes large fluctuations in groundwater  
levels that complicate groundwater flow paths.
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3.7.3 Burdekin Irrigation Area (continued)

Fluctuations in shallow groundwater levels at selected 
sites are shown in Figure 3-37. From 1995 to 2010, 
groundwater levels show a rising trend with only a short 
cycle of falling levels visible between 2000 and 2003.

Figure 3-37 allows the comparison of the shallow 
groundwater levels to the cumulative rainfall residual 
mass at Ayr (location shown in Figure 3-36) and to the 
monthly discharge of the Burdekin River at Clare from 
1990 to 2010. 

There are periods for which the rainfall residual mass 
rises, indicating wetter-than-average conditions while 
periods with a falling trend indicate drier-than-average 
conditions. As shown, rainfall and streamflow appear to 
be well correlated with groundwater levels. Peaks in 
streamflow and in the rainfall residual mass curve 
correspond to peaks in groundwater. However, there 
are some inconsistencies between the rainfall and 
groundwater level cycles. For example, groundwater 
levels start rising in 1995 and 2003 even though the 
rainfall residual mass curve is still falling. It is possible 
that groundwater recharge from the river is contributing 
to level rises at these times.

Figure 3-35. Water storage volumes available for irrigation at the Burdekin Falls Reservoir since 2003 (left)  
and during 2009–10 (right)
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Figure 3-36. The Burdekin Irrigation Area with groundwater bore sites, river gauge (Claire station no 120006B) and rain 
gauge (Ayr station no 33002) locations, including location map of the lower Burdekin River catchment within the North 
East Coast region
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Figure 3-37. Shallow groundwater levels between 1990 and 2010 recorded at nested bore sites. Top panel: bore 
11910262 pipe D (red), bore 12000202 pipe D (blue), bore 11900162 pipe D (yellow) in the Lower Burdekin area. 
Middle panel: cumulative rainfall residual mass at Ayr station no 33002. Lower panel: Burdekin River discharge 
at Clare – station no 120006B. Groundwater bore, rain gauge and river gauge locations are shown in Figure 3-36.
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Figure 3-38 Groundwater levels between 2005 and 2010 recorded at selected nested bore sites in the lower Burdekin 
areas. Depth of screen interval increases from pipe D (shallow, light blue), pipe C (blue), pipe B (red) to pipe A (deep, 
yellow). Groundwater bore locations are shown in Figure 3-36.

3.7.3 Burdekin Irrigation Area (continued)

Groundwater level status 

Groundwater level measurements are an important 
source of information about hydrological and 
anthropological influences on the groundwater in  
an area, including recharge. Figure 3-38 presents 
groundwater levels recorded in bores of different  
depth at the same site (a nested bore site) in the 
Lower Burdekin area. Groundwater level fluctuations 
are similar at all depths indicating that deeper 
groundwater is hydraulically connected to the  
shallower groundwater. Hydraulic gradients indicated 
that groundwater flow is predominantly downward.

Figure 3-39 shows ranges of groundwater depth in the 
shallow and deeper groundwater bores in the Lower 
Burdekin area, and the ranking of 2009–10 median 
groundwater levels compared to annual median 
groundwater levels in the last 20 years (1990–2010). In 
general, in the shallow bores, groundwater levels vary 
from quite shallow near the coast to greater than ten 
metres deep further inland. Median groundwater depth 
in 2009–10 is mostly in the upper ten per cent of 
recorded levels, indicating that groundwater levels are 
on average the shallowest of the last 20 years in both 
deep and shallow bores. This is consistent with the 
trend in groundwater levels shown in Figure 3-38.

Groundwater salinity status

Since the 1960s, when the Queensland Government 
commenced regular monitoring of groundwater quality, 
an increase in salinity has been reported at many sites. 
Two main issues linked to degrading groundwater 
quality were highlighted: the increase in groundwater 
salinity beyond irrigated crop tolerance level and 
ecosystems decline due to greater influx of solutes from 
the aquifers into the surface water and ultimately into 
the Great Barrier Reef (Lenahan & Bristow 2010). 

A decline in groundwater quality at some locations  
was connected to:

(a) land clearing and irrigation, that mobilised 
subsurface solute stores 

(b) increases in groundwater pumping that caused 
upward leakage of relict deeper salty groundwater 
or seawater intrusion. 
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Figure 3-39. Median groundwater depth for the Lower Burdekin area in 2009–10 (top maps) and decile rank of depth in 
2009–10 compared to the 1990–2010 period (lower maps). Groundwater depths are shown for shallow bores (bottom of 
bore casing screen less than 20 m) on the left and deep bores (top of screen greater than 40 m) on the right
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3.7.3 Burdekin Irrigation Area (continued)

Figure 3-40 shows groundwater salinity (expressed in 
units of electrical conductivity) at four depths for each  
of three nested bore sites in the Lower Burdekin area. 
Groundwater salinity in the deep bores is usually very 
high compared to the shallow bores. At these nested 
sites, the shallow groundwater salinity is more than an 
order of magnitude lower than salinity in deeper bores. 
Figure 3-40 also shows that for the shallow bores, 
groundwater salinity has been declining since 2005.

Figure 3-41 shows median groundwater salinity in 
shallow and deep groundwater bores in 2009–10 and 
also the salinity in 2009–10 compared to the 20-year 
annual average of the period 1990–2010. Note that in 
general, groundwater salinity is slow to change. 

In the Burdekin Irrigation Area, shallow groundwater 
is saltier in the north and in the south of the area, 
with saline groundwater near the coast and near the 
bedrock outcrop. In deep bores, salty groundwater 
appears to define the distance from the coast where 
sea water intrusion may have occurred. Lenahan and 
Bristow (2010) note that groundwater salinity in the 
aquifer is highly variable depending on proximity to  
the Burdekin River, palaeochannels and the presence  
of sediments with relict transpired sea water or sea 
water intrusion. Fresh groundwater is linked to lateral 
discharge from the river or vertical infiltration of irrigation 
water or rainfall in coarse palaeochannel sediments.

Figure 3-40 Groundwater salinity recorded at selected nested bore sites in the Lower Burdekin area between 2005 
and 2010. Depth of screen interval increases from pipe D (shallow, light blue), pipe C (blue), pipe B (red) to pipe A 
(deep, yellow). Groundwater bore locations is shown in Figure 3-36.
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Figure 3-41. Median groundwater salinity for the Lower Burdekin area in 2009–10 (top maps) and groundwater 
salinity in 2009–10 compared to the 1990–2010 period (lower maps). Groundwater salinity is shown for shallow  
bores (bottom of bore casing screen less than 20 m, left) and deep bores (top of screen greater than 40 m, right)
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