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10. South West Coast

10.1 Introduction

This chapter examines water resources in the

South West Coast 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 brief description of the region.

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.
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Figure 10-1. 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 West Coast region

10.2 Key data and information

Figure 10-1 presents the 2009-10 annual landscape Table 10-1 gives an overview of the key findings
water flows and the change in accessible surface extracted from the detailed assessments performed
water storage in the South West Coast region. The in this chapter.

rainfall deficit that occurred (evapotranspiration total is
higher than rainfall) resulted in a low regional average

landscape water yield' and also contributed to further
decreases in soil moisture levels (see Table 10-1).

In contrast, accessible surface water storage volumes
in the major reservoirs of the region increased slightly,
mainly due to the fact that many of these storages

are located in catchments where streamflow was

at an approximately average level for the year.

1. See Section 1.4.3 of Chapter 1-Introduction for the definition of this term.
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Table 10-1. Key information on water flows, stores and use in the South West Coast region?

Landscape water balance

During 2009-10 During the past 30 years
Region Difference from Rank Highest value Lowest value
average long-term mean (out of 99)* (year) (year)
b b ® 346 mm -21% i 562 mm 340 mm
dis %y (1998-99) (2000-01)
_ il /'/M 373 mm -6% 15 476 mm 348 mm
i (1999-2000) (1990-91)

. 24 mm -34% 20 71 mm 14 mm
Landscape water yield —— (1999-2000) (2006-07)

Surface water storage (comprising approximately 100% of the region’s total surface water storage

Total July 2009 June 2010
accessible Accessible % of accessible Accessible % of accessible %
capacity volume capacity volume capacity Change
959 GL 339 GL 35.3% 367 GL 38.3% +3.0%

Measured streamflow in 2009-10

South coast rivers Southwest coast rivers North coast rivers

Predominantly above average Average to above average Average to below average

Restrictions

Water supplied 2009-10
266 GL Gradually rising Steady at level 5 restrictions

Trend in recent years

Northern South Coast

Agricultural
125 GL 62 GL 3.0GL 5.6 GL 1.5 GL

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

Below average in the coastal areas Very much below average across much
and parts of the northeast, average across of the entire region, average in the far north
the centre of the region and southeast

* Arank 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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10.3 Description of region

The South West Coast region is the most south-
westerly drainage division in Australia. It is bounded

to the west by the Indian Ocean and to the south

by the Great Australian Bight. To the north is the
Pilbara—Gascoyne region and to the east is the

South Western Plateau region. The region covers
approximately 326,000 kmz of land. The river basins

of the region vary in size from 1,100 km? to 118,000 km?.

The region has a temperate climate with warm dry
summers and cool winters. Most rainfall occurs in the
west (Darling Scarp) with reduced rainfall further inland.

The landscape of the region is generally flat and sandy
in inland areas. Higher altitude topographic features
include the Darling Scarp which forms an ancient
geological boundary to the 30 km wide Swan Coastal
Plain along the west coast and the Stirling Range
near Albany, which receives occasional snowfalls.
The Swan Coastal Plain consists of relatively infertile
sandy soils and coastal dunes; a number of estuaries
and wetlands are separated from the sea by these
dunes. The south-western tip of the region is one

of only a few temperate and relatively fertile parts of
Australia, with many forests, woodlands and lush
valleys, including the southern Karri forests and the
Margaret River wine region.

Due to the raised topography and orientation of the
Darling Scarp, most of the major rivers drain towards
the Indian Ocean but the high soil permeability results in
the loss of surface flows. The north-south coastal dune
pattern causes many watercourses to turn abruptly
and flow either in a south or a north direction along

the extensive dune swales, often joining with other
watercourses before discharging to the sea. There

are also inland endorheic river basins to the east of

the Darling Scarp. The longest rivers are located in

the southwest, with the Avon and Blackwood rivers
having the largest catchment areas. Streamflow at
selected river gauges are summarised in Section 10.5.

The region includes a number of Ramsar wetland sites,
the majority of which are coastal or estuarine. These
provide important habitats for waterbirds, shorebirds
and various aquatic plant and animal species. Many
other wetlands of national importance are also in the
region and have important biodiversity and
conservation values.

The South West Coast region has a population of
around 2.1 million with the largest population centre
being Perth on the central-west coast with 1.6 million
people (Australian Bureau of Statistics 2010b). Other
centres with populations greater than 25,000 are
Mandurah, Bunbury and Albany along the coast.

Town centres in the region are supplied with water
from systems operated by local government councils
except for Perth, where water is supplied by the
Integrated Water Supply System operated by the Water
Corporation (Water Corporation 2011). This system
includes multiple groundwater and surface water
sources located over a wide geographic area (Bureau
of Meteorology 2011c). Supplementary to these, water
is supplied by the Kwinana seawater desalination plant,
opened in 2006, which provides about 15-20 per cent
of Perth’s water demands. A second desalination

plant is due for completion in 2011 and will double the
current supply of desalinated water to the area (Water
Corporation 2011). The water supply to significant urban
areas is addressed in section 10.6.

There are 21 major storages in the region with a total
accessible storage capacity of 959 GL. The largest
storages, primarily used for irrigation in the region’s
largest irrigation district, the Harvey irrigation district,
are the Wellington (183 GL), Harvey (55.6 GL) and
Stirling (54.2 GL) water storages (Harvey Water 2011).
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10.3 Description of region (continued)

The range of land uses in the region is illustrated

in Figure 10-2. The north is dominated by pasture,
becoming a more complex matrix of pasture and
dryland crops towards the central and southern parts
of the region. Forestry is important in the wetter higher
altitude western slopes, with extensive conservation
reserve areas in this part of the region. Conservation
shrubland and heathland reserves are well represented
in the more arid east. Dryland and irrigated agriculture
account for a very small proportion of the land use in
the area. Intensive land uses such as urban areas also
account for small proportions of the region.

The largest areas of irrigated agriculture in the region
are located in the Peel-Harvey irrigation district, with a
considerable proportion of the water used to irrigate
pasture for dairy and for vegetable and fruit crops.

The hydrogeology of the region is dominated by a large
area of outcropping fractured basement rock. The
groundwater systems in fractured rock typically offer a
restricted low volume groundwater resource. Significant
groundwater resources are, however, available on parts
of the coastal plain. Approximately 35 to 50 per cent of
the water supplied to the city of Perth is sourced from
groundwater. The major aquifers within the Perth region
include surficial aquifers of the Gnangara Mound and
the confined Leederville and Yarragadee aquifers.

A more detailed description of the groundwater
occurrence in the region is given in Section 10.5.

Figure 10-3 shows the major aquifer groups present at
the watertable. The region is dominated by fractured rock
groundwater systems that may provide a low volume
groundwater resource. Groundwater systems that
provide more potential for extraction are labelled as:

e Surficial sediment aquifer (porous media
— unconsolidated)

e Mesozoic sediment aquifer (porous media
— consolidated)

e upper Tertiary/Quaternary aquifer (porous media
— unconsolidated).

Confined aquifer systems, underlying some of the
watertable aquifers shown in Figure 10-3, provide
an important resource for the region. Most notable
are the Leederville and Yarragadee aquifers beneath
the Swan Coastal Plain.

Figure 10-4 shows the classification of the groundwater
in the watertable aquifer as fresh or saline. As shown

in the figure, most parts of the region are considered

to have saline groundwater. The coastal regions with
usable groundwater resources are those identified

as non-saline.
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Figure 10-2. Key landscape and hydrological features of the South West Coast region (land use classes based on
Bureau of Rural Sciences 2006)
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SOUTH WEST COAST
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Figure 10-3. Watertable aquifer groups in the South West Coast region (Bureau of Meteorology 2011e)
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SOUTH WEST COAST
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Figure 10-4. Watertable salinity classes within the South West Coast region (Bureau of Meteorology 2011e)
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10.4 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 10-5 shows that the South West Coast region
experienced relatively normal levels of monthly rainfall
between July and September 2009. The remainder of
the year was generally dominated by low monthly
rainfall, particularly in the far southwest of the region.
Exceptionally high rainfall was experienced over Perth
and the surrounding areas in March 2010 with a very
severe thunderstorm occurring on 22 March 2010,
breaking an extensive dry spell of 122 days measured
at Perth Airport (Bureau of Meteorology 2011d).

Evapotranspiration through 2009-10 was generally
constrained to relatively low levels, largely as a
consequence of ongoing dry conditions across much
of the region. Higher than normal rainfall in November
2009 and increases in water availability temporarily led to
slightly higher than normal levels of evapotranspiration.

Figure 10-5 shows that landscape water yield was
consistently low during 2009-10. Modelled landscape
water yield for the region is historically low compared to
rainfall, with the months of June to October (late winter/
early spring) exhibiting the greatest water yield response
to the higher rainfall winter. Ongoing dry conditions
across the South West Coast region, particularly since
around 2000-01, have led to consistently low levels

of monthly and annual landscape water yield.

120 —-

100 —

— [o
-

Monthly total (mm)
(o]
o
!

July 1911=June 2010

[ raintan

|:| Evapotranspiration

I:I Landscape
water yield

T T 2009-10

=@- Rainfall

~@- Evapotranspiration
o Landscape
water yield

Percentile

- 75"

20 -

== i o :
40 — /E-Igs;%T i}\’:%q ? ‘_|j 1 /.\J_

--50™ (median)

-- 25"

-~ 10"

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Figure 10-5. Monthly landscape water flows for the South West Coast region in 2009-10 compared with the long-term

record (July 1911 to June 2010)
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10.4.1 Rainfall

Rainfall for the South West Coast region for 2009-10
was estimated to be 346 mm, which is 21 per cent
below the region’s long-term (July 1911 to June 2010)
average of 439 mm. Figure 10-6 (a) shows that the
highest annual rainfall for 2009-10 occurred in the
coastal zone in the far southwest of the region
decreasing away from the coast to the northeast.
Rainfall deciles for 2009-10, shown in Figure 10-6 (b),
indicate annual rainfall was below average across
almost all of the region and very much below average
across much of the southwest and in the northeast.

Figure 10-7 (a) shows annual rainfall for the region over
the past 30 years (July 1980 to June 2010). Over the

30-year period, rainfall ranged from 340 mm (2000-01)

to 562 mm (1998-99). The annual average for the
period was 431 mm. The graph highlights the low
annual rainfall experienced in 2009-10, which was the
third lowest annual total in the 30-year period (lower
annual rainfall occurred in 2000-01 and 2006-07).

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 10-7 (b).
The graph reflects the seasonal pattern of rainfall in
the region with wetter winters and lower summer
rainfall. Towards the end of the 30-year period a slight
shift in seasonal rainfall patterns is indicated, with a
noticeable reduction in winter period rainfall averages
around 1999-2000 coinciding with a slight increase
in summer rainfall.

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

Figure 10-8 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 at each 5 x 5 km grid cell depicts the
change in seasonal rainfall over the 30 years.

The summer period analysis indicates decreasing
trends in summer rainfall across western coastal areas,
whereas the southern coastal zone and the east of the
region show slight increasing trends. The analysis of
winter rainfall shows downward trends across almost
the entire region. The strongest decreases in winter
rainfall are observed on the west coast to the south of
Perth. The magnitudes of the reductions in rainfall over
the 30-year period identified in the southwest of the
region, for the summer and winter periods, are high
relative to seasonal average rainfall in these areas.

Figure 10-8. Linear trends in summer (November-April) and winter (May-October) rainfall over 30 years (November 1980
to October 2010) for the South West Coast region. The statistical significance of these trends is often very low
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10.4.2 Evapotranspiration

Evapotranspiration for the South West Coast region for
2009-10 was estimated to be 373 mm, which is six per
cent below the region’s long-term (July 1911 to June
2010) average of 399 mm. Figure 10-9 (a) shows that
the evapotranspiration for 2009-10 was estimated to
be highest in the southwest of the region and is closely
linked to the regional distribution of annual rainfall
(Figure 10-6 [a]).

Evapotranspiration deciles for 2009-10, shown in
Figure 10-9 (b), indicate evapotranspiration for the year
was below average over much of the region. Very much
below average values are identified in areas of the south
and northwest. Annual evapotranspiration was above
average for very limited areas in the far south and
southwest of the region.

Figure 10-10 (a) shows annual evapotranspiration for
the past 30 years (July 1980 to June 2010). Over the
30-year period, annual evapotranspiration ranged from
348 mm (1990-91) to 476 mm (1999-2000). Average
annual evapotranspiration for the period was 398 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 10-10 (o).
Evapotranspiration for the region is approximately
evenly distributed between the summer and winter
periods. Over the 30 years, there appears to be very
little variation in seasonal evapotranspiration.

Figure 10-9. Maps of modelled annual evapotranspiration totals in 2009-10 (a) and their decile rankings over the
1911-2010 period (b) for the South West Coast region
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Figure 10-10. 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 West Coast region
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10.4.2 Evapotranspiration (continued)

Figure 10-11 provides a spatial representation of trends
in summer (November-April) and winter (May—October)
evapotranspiration 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 evapotranspiration
over the 30 years.

The summer period analysis indicates decreasing
trends in evapotranspiration across the western side

of the region and slightly increasing trends across the
east and far south. The equivalent analysis of winter
period shows no clear trends in evapotranspiration
across much of the region. Slight decreasing trends are
observed in the north and central-west of the region.

Figure 10-11. Linear trends in modelled summer (November-April) and winter (May-October) evapotranspiration
over 30 years (November 1980 to October 2010) for the South West Coast region. The statistical significance
of these trends is often very low

Australian Water Resources Assessment 2010 South West Coast — 16



10.4.3 Landscape water yield

Landscape water yield for the South West Coast region
for 2009-10 was estimated to be 24 mm, which is

34 per cent below the region’s long-term (July 1911 to
June 2010) average of 37 mm. Figure 10-12 (a) shows
that landscape water yield for 2009-10 was very low
(below 50 mm) across the majority of the region with
the highest values observed in the far southwest of
the region. Landscape water yield deciles for 2009-10,
shown in Figure 10-12 (b), indicate that landscape
water yield was at a below average or very much
below average level across almost the entire region.
Very limited areas of above average values were
identified in the far north, south and east of the region.

Figure 10-13 (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 14 mm (2006-07) to 71 mm (1999-2000).
The annual average for this period was 32 mm. The
data show that, with the exception of 2005-06, annual
landscape water yield was noticeably lower than

the 30-year average since 2001-02. The data reflect
relatively high levels of landscape water yield during the
wetter years of the 1990s compared to the drier years
of the 1980s and 2000s.

Figure 10-12. 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 West Coast region

Australian Water Resources Assessment 2010

South West Coast — 17




—_
[
~—

[ Annual total (July — June) — — Average (July 1980 — June 2010)
70 —

40

30

Landscape water yield (mm)

10 —

1980 1985 1990 1995 2000 2005 2010
Year ending June

(b) === 5-year average: Summer (Nov — Apr) - 5-year average: Winter (May — Oct)

30
25

20

Landscape water yield (mm)
=
|

I I | | |
1980 1985 1990 1995 2000 2005 2010

Figure 10-13. 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 West Coast region
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10.4.3 Landscape water yield (continued)

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 10-13 (b).
Landscape water yield is consistently higher for

the winter period than for the summer and both
seasons tended to increase during the 1990s.

Over the past ten years, there was a noticeable
decrease in winter period averages.

Figure 10-14 provides a spatial representation of
trends in summer (November—April) and winter (May-
October) landscape water yield throughout the region
between November 1980 and October 2010. The linear
regression slope calculated at each 5 x 5 km grid cell
depicts the change in seasonal landscape water yield
over the 30 years.
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The summer period analysis identifies slight downward
trends in landscape water yield across the southwest
and slight increases in the north, northeast and far
south of the region. The winter period analysis indicates
strong decreasing trends across south-western coastal
areas, particularly to the south of Perth across the
inflow catchments to the surface water storages that
form part of the region’s Integrated Water Supply
System. These large reductions in winter period
landscape water yield over the 30 years are high
relative to the winter average in these areas.

Trend in
landscape walter yield
data (mmiyear)

Figure 10-14. 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 West Coast region. The statistical significance

of these trends is often very low
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Figure 10-15. Stream gauges selected for analysis in the South West Coast region
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10.5 Rivers, wetlands and groundwater

The 35 reliable stream gauges with relatively long
historical records across 16 river basins, mainly
located in the more humid southwest of the region,
were selected for examination of regional streamflow
in this report (see Figure 10-15). Streamflow at these
gauges in 2009-10 was analysed in relation to
historical flow patterns.

The groundwater management units within the region
are presented in Figure 10-16. Most of the smaller units
are located near the western boundary of the region,
while the larger units are located in the east and south.
The size is indicative of the volume and quality of
groundwater resources available — large units typically
have low volume and low quality.

10.5.1 Streamflow and flood report

Figure 10-17 presents an analysis of river flows over
2009-10 relative to the past 30 years at 35 monitoring
sites throughout the region. Gauges are selected
according to the criteria outlined in the Technical
supplement. Annual river flows for the 2009-10
reporting year are presented in terms of decile ranges
derived from annual flow volumes for the previous

30 years at each site.

With regard to total annual discharge in 2009-10,
Figure 10-17 shows that observed streamflow presents
a slightly different pattern to the modelled 2009-10
landscape water yield decile rankings in respect to the
past 30 years (Figure 10-18). In general, many basins
contain areas of both above average and below average
modelled landscape water yield. The averaging out of
this pattern into a streamflow total at a downstream
point in the basin

is resulting in a more complex comparison between
measured run-off and modelled landscape water
yields presented as a modelled grid.

Broadly, Figure 10-17 shows:

e above average streamflow for 2009-10 at the
central-south of the region and at sites in the
southwest, mainly in the Blackwood River basin

e average annual streamflow occurred at basins
throughout the region

® some sites recorded below average annual total
flows especially surrounding the Perth region.

At the time of writing, suitable data were not readily
available from the Bureau’s records for the presentation
of a regional flood summary for 2009-10.
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Figure 10-16. Major groundwater management units in the South West Coast region (Bureau of Meteorology 2011e)
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Figure 10-17 Annual streamflow volumes (ML/day) for selected gauges for 2009-10 and their decile rankings over the
1980 to 2010 period in the South West Coast region
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10.5.2 Inflows to wetlands

The South West Coast region has a large number of
important wetlands, most of which are groundwater
dependent. These range from estuaries and coastal
swamplands to freshwater springs and hyper-saline
inland lakes of varying size, diversity and geomorphic
origin (Department of Environment and Conservation
2011). However, 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 for the analysis of the pattern
of wetland river inflows for the region.

10.5.3 Groundwater status

Though the groundwater resources of this area are
comparatively well developed, the groundwater status
in the South West Coast region is not presented in this
report. At the time of writing, suitable quality controlled
and quality assured data from the Australian Water
Information System (Bureau of Meteorology 2011a)
were not available.

Figure 10-18. Map of modelled landscape water yield deciles for 2009-10 in comparison with the past 30 years for the
South West Coast region
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10.6 Water for cities and towns
10.6.1 Regional overview

There are four main cities and towns in the South West
Coast region. Perth is the largest with a population

of more than 1.6 million (Table 10-2; Figure 10-19).

The urban area of Perth has expanded relatively rapidly
in recent years due to a mineral resources boom in the
State. Hundreds of new residential estates are being
constructed, with many thousands of new homes
established in the southern and northern ends of

the Perth metropolitan area. The total urban area of
Perth is about 1,600 km? which is around 7.6 per cent
of the region’s total area.

The demand for water for residential, irrigation and
industrial use is increasing rapidly in and around

Perth. The city consists of over 300 suburbs which

are supplied with drinking water from 13 water storages,
one desalination plant and groundwater from Gnangara
and Jandakot mounds. Accessible volumes for three
main water storages supplying Perth between 1990
and 2010 are shown in Figure 10-20.

Table 10-2. Cities and their water supply storages in the South West Coast region

City Population* River basin Major supply storages
Perth 1,650,000 Swan Coastal Canning, Serpentine and South Dandalup reservoirs
Mandurah 83,000 Murray River No surface water storage
Bunbury 66,000 Preston River No surface water storage
Albany 35,000 Kalgan River No surface water storage

* Australian Bureau of Statistics (2010b)
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SOUTH WEST COAST
Cities and towns overview
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Figure 10-19. Urban areas and supply storages in the South West Coast region
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for cities in the South West Coast region. Gaps in the black line indicate unavailable data points
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10.6.2 Perth water supply area

The Perth water supply area is located on the west
coast of Western Australia (Figure 10-21). The boundary
of this area is mostly defined by three surface water
catchments: the Swan, Murray and Harvey river

basins. The boundary extends from that defined by

the surface water catchments in the north and south,
and incorporates groundwater management areas

and the Harvey Irrigation Area.

Geographically, the area is divided in two parts by

the Darling Escarpment. The escarpment runs in a
north-south direction and rises to more than 200 m
above sea level. To the east is the Darling Range, which
extends to the eastern boundary of the supply area.

To the west of the escarpment are the coastal plains.

The Perth water supply area is home to waterways and
wetlands of national significance. The Swan and Canning
rivers and the Peel-Harvey estuarine system have strong
environmental, cultural and recreational significance.

There are also important groundwater resources in the
region, such as the Gnangara and Jandakot aquifers. Not
only are these aquifers a source of public and self-supply,
they also support numerous wetland ecosystems.

The area is served by the Integrated Water Supply
System operated by the Water Corporation. This
corporation supplies potable water to Perth and the
surrounding urban areas as well as irrigation water to
Harvey Water irrigation zones (Harvey, Waroona and
Collie) located in the south. The total irrigable land area
in these zones is approximately 300 km?.
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10.6.2 Perth water supply area (continued)

The catchments of the Perth water supply area
experienced a decline in rainfall over the past 30 years.
During that time, wet season rainfall (May to October) is
estimated to have declined by more than ten per cent.
The result was a 50 per cent reduction in streamflow
into public water storages and a substantial reduction
in aquifer recharge (Government of Western Australia
2007; Vogwill et al. 2008). As a result, a number of
major water initiatives are being pursued, including the
Gnangara Sustainability Strategy, Perth—Peel Regional
Water Plan and the construction of a second
desalination plant (Water Corporation 2008).

The Gnangara Sustainability Strategy is an inter-agency
initiative to ensure the sustainable use of water for
drinking and commercial purposes and to protect

the environment on the Gnangara watertable aquifer.
The strategy was developed by the Department

of Water in conjunction with the Department of
Agriculture and Food, Department of Environment

and Conservation, Department of Planning, Forest
Products Commission, Water Corporation and CSIRO.

The Perth—Peel Regional Water Plan is being
developed to set strategic directions for the sustainable
management of water resources in the Perth water
supply area. The Plan describes techniques that can be
used to conserve and manage the water resources in
the region such as: (1) reducing water demand by using
water more effectively and efficiently; (2) facilitating

the use of alternative sources of water supply; and

(8) restoring and protecting waterway and wetland
health (Froend et al. 2004).

Urban water infrastructures and management

The Water Corporation is the principal supplier of
water, wastewater and drainage services to homes,
businesses and farms in the Perth water supply area,
as well as providing bulk water to farms for irrigation.
[t manages the Integrated Water Supply Scheme,
which supplies water to 1.5 million of the 1.9 million
people in the area. The scheme’s service area takes
in Perth and surrounding towns and, through the
Goldfields Pipeline from Mundaring Weir, towns and
farmlands in the Central Wheatbelt out to Kalgoorlie—
Boulder. The scheme is supplied from multiple
groundwater and surface water sources located

over a wide geographic area.

Since 2006, sources of water to the Perth water supply
area were supplemented with 45 GL of water annually
from Kwinana Desalination Plant (Water Corporation
2011a). The Water Corporation is in the process of
constructing a further seawater desalination plant near
Bunbury to the south of Perth. It is due for completion
in 2011 and will double the current supply of desalinated
water to the area.

The water supply area has a high abstraction of
groundwater for both domestic use and irrigation.

The use of groundwater doubled in the 15 years prior to
2000 and, with growing requirements, the groundwater
systems are subject to stress (Water Corporation 2008).

To manage groundwater abstraction, ecological water
requirements and environmental water provisions are
determined as part of water allocation processes. The
environmental water provisions are the water regimes
provided as a result of water allocation decision-making
processes taking into account ecological, social and
economic impacts. Environmental water provisions are
determined by the Department of Water in accordance
with the principles and processes set out in its
Environmental Water Provision Policy (2000).
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10.6.2 Perth water supply area (continued)
Surface storage levels and volumes in recent years

The combined accessible volume for three major
storages in the Perth catchment area (Serpentine,
Canning and South Dandalup) is 352 GL which is
shown in Figure 10-22. These make up 50 per cent of
the total capacity of all storages in the Perth catchment.
South Dandalup Reservoir is the largest, with a capacity
of 125 GL and it contributes approximately 18 per cent
of the total storage capacity.

Figure 10-22 (top) shows the combined accessible
volumes of the three major storages from 1990 to 2010.
The combined storage volume was highest in 1992.
Since then, the volume declined due to well below
average inflows into the storages. The accessible
storage fell from 265 GL in 1992 to below 40 GL

in 2002. The combined accessible storage volume
increased steadily since 2002 but remains well

below the levels of the early 1990s.

Figure 10-22 (bottom) shows the combined volumes in
the three major storages from July 2009 to June 2010.
With winter inflows, the accessible storage volume
increased from about 80 GL in July 2009 to about

160 GL in October 2009. From November 2009,

the accessible storage was slowly drawn down to
about 85 GL by the end of June 2010.
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Figure 10-22. Combined surface water storage volumes for Serpentine, Canning and South Dandalup reservoir since
1990 (top) and during 2009-10 (bottom). Gaps in the black line indicate unavailable data points
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10.6.2 Perth water supply area (continued)
Water restrictions in recent years

Figure 10-23 shows the stage of restrictions with the
percentage of combined accessible storage of the three
major storages. The stages are defined in the Water
Agencies (Water Use) By-Laws 2010 under the Western
Australian Water Agencies (Powers) Act 1984. It can be
seen that Stage 1 restrictions were introduced when
the combined accessible storage reached about 25 per
cent of capacity in 1996. When the accessible storage
fell below 20 per cent, the water restriction stage was
increased to Stage 4 in 2001. Since 2002, the accessible
capacity in these three storages dropped below

30 per cent every summer and, as a result, the water
restriction stage increased from 4 to 5.
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Figure 10-23. Urban water restriction levels for Perth since 1990 shown against the combined accessible water volume
of Serpentine, Canning and South Dandalup reservoirs
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Sources and supply of urban water in recent years

At present, groundwater is the main source of water
supplied to the Perth water supply area. Figure 10-24
(National Water Commission 2011a) illustrates that,
on average, more than 50 per cent of the bulk water
sourced by the Water Corporation is groundwater.
The use of desalination water in the Perth region

was started in 2006 and its contribution ranged

from 18 to 33 GL between 2005-06 and 2009-10.
The contribution of recycled water ranged from

4 10 6 GL over the same period.
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10.6.2 Perth water supply area (continued)

It is clear from Figure 10-24 that total water sourced for
the Perth water supply area grew from 260 GL in 2005-06
to 281 GL in 2009-10. This increase of 21 GL is due to
a rapid rise in the population associated with the mining
boom in Western Australia (Statistics Perth 2007). A
second desalination plant is being built outside Binningup
and will be managed by the Water Corporation and a
Spanish-led consortium, Southern Sea Water Alliance.
The maximum capacity of the plant will be 137 GL. It is
expected to be completed by the end of 2011.

About 5 GL of water has been sourced from recycling
each year since 2005-06. This water was supplied
to consumers for a range of activities including the
irrigation of agriculture, vineyards and market gardens.
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Figure 10-24. Total urban water sourced for Perth from 2005-06 to 2009-10

2009-10
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10.6.2 Perth water supply area (continued)

Figure 10-25 (National Water Commission 2011a)
shows total volume of water delivered to residential,
commercial, municipal and industrial consumers in the
Perth water supply area between 2004-05 and 2009—
10. The total water supplied grew by 40 GL over this
period from 225 to 265 GL. About 70 per cent of the
water supplied each year was used for residential
purposes. Commercial, municipal and industrial water
use comprised around 20 per cent of the water supplied
with other water uses accounting for the remainder.

Using population numbers and total water supplied
data from National Performance Reports, the per
capita water use is estimated to be 417 litres/day in
2005-06 and 397 litres/day in 2009-10. This represents
a per capita water saving of around 20 litres/day that
can be attributed to water restrictions and increased
public awareness of the need to conserve water.
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Figure 10-25. Total urban water supplied to Perth from 2004-05 to 2009-10
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10.7 Water for agriculture

Much of the South West Coast region is cleared for
grazing and dryland cropping. Principal land uses include
annual dryland cropping (mainly wheat) and grazing
(mainly sheep). Irrigated agriculture is carried out in the
metropolitan and south-western parts of the region.

10.7.1 Soil moisture

Decile ranges of upper soil moisture content in dryland
agricultural areas of the region for summer 2009-10
(November to April) and winter 2010 (May to October)
are shown in Figure 10-26. Much of the central pastoral
areas had average to below average soil moisture
conditions during the summer of 2009-10. Northern
and southern areas had below average to very below
average soil moisture conditions.

During the winter of 2010 (May to October), soil moisture
conditions in dryland agricultural areas in the region
deteriorated. Upper soil moisture was estimated to be
very much below average for the winter period over the
majority of the region due to continued low monthly
rainfall across the region. Soil moisture conditions were
at an average level in the agricultural areas in the far
northeast and far southeast of the region.

Summer
November 2009 -
April 2010

10.7.2 Irrigation areas

The main irrigation scheme providing water to irrigation
areas in the metropolitan and south-western parts

of the region is the Harvey Water Irrigation Area (see
Figure 10-27). This is one of the three main irrigation
schemes in the State and provides more than 60
percent of water allocations in Western Australia
(Government of Western Australia 2011). Irrigation

in the Harvey Water Irrigation Area is mostly for
pasture, followed by vegetables and horticulture.

Comparison of annual irrigation water use between
2005-06 and 2009-10 across the South West Coast
region is shown in Figure 10-28 and Figure 10-29 by
natural resource management region. Data were
sourced from the Australian Bureau of Statistics
reports on Water Use of Australian Farms (Australian
Bureau of Statistics 2007; 2008; 2009; 2010a; 2011).

The Harvey Water Irrigation Area is described later in
this section as an example of water use by irrigated
agriculture in the South West Coast region.

Winter
May 2010 -
October 2010

Figure 10-26. 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 West Coast region
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Figure 10-27. Context map of irrigation areas and infrastructure in the South West Coast region
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Figure 10-28. 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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10.7.2 Irrigation areas (continued)
Harvey Water Irrigation Area

The Harvey Water Irrigation Area is located to the west
of the Darling Scarp on the Swan Coastal Plain. It is
within the Peel-Harvey catchment that overlaps Harvey
River, Collie River and Preston river basins covering an
area of 3,072 km?. The coastal portion of the
catchment, where the irrigation area is located, is about
190,000 ha and consists of a series of alluvial (water-
borne) deposits in the east and a series of aeolian
(wind-borne) deposits or dune systems in the west.

The Harvey Water Irrigation Area covers an area of
1,120 km? (Figure 10-30). The majority of land is used
for dairy farming and beef production. Currently around
10,000 ha of land is under permanent irrigation for dairy
farming, beef grazing and horticulture, with a total
irrigable area of approximately 30,000 ha (Harvey Water
2011). This area is Western Australia’s prime irrigated
dairy area, supplying Perth and the southwest with
more than 40 per cent of its milk.
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Harvey Water is responsible for the water delivery
infrastructure and is licensed to draw an annual volume
of 136 GL from seven water storages which are the
irrigation area supply sources. These storages are:
Drakes Brook (Lake Moyanup), Harvey, Logue Brook
(Lake Brockman), Samson Brook (Lake Kabbamup),
Stirling, Waroona (Lake Navarino) and Wellington.
Water is supplied by gravity flow from storages to
farms along a network of open concrete lined and
earthen channels and pipes.

Figure 10-31 shows that total water use in the

Harvey Water Irrigation Area has declined since the

late 1990s but has been relatively steady since around
2004-05. Total volume for the seven water storages

in the irrigation area between 1990 and 2010 are shown
in Figure 10-32. Inflows to the storages and water
availability and supply to the irrigation area each year
appear highly reliable, although the total storage volume
was drawn down to unusually low levels (approximately
20 per cent of capacity) during the 2002—-03 drought.
The data indicate winter inflows during 2009 were at
least average, with the total storage volume peaking
above 300 GL in October 2009.

AN FARES

South Avon
Coast

Figure 10-29. Total annual irrigation water use for 2005-06 to 2009-10 for natural resource management regions in the
South West Coast region (Australian Bureau of Statistics 2007; 2008; 2009; 2010a; 2011)
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Figure 10-30. Location of the Harvey Water Irrigation Area
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Figure 10-32. Combined water storage volumes available at the seven storages supplying the Harvey Water Irrigation
Area since 1993 (top) and during 2009-10 (bottom)
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